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intravenous, herpes simplex keratouveitis, 659 
Adhesion, epithelial, defective, anterior corneal dystrophies, 
925 
Adie’s pupil, 0.0625% pilocarpine solution, diagnosis, 883 
Adler, Francis Heed: 
Appreciations, 4 
Curriculum yitae, 1 
Publications, 2 
Adnexa, ocular, pseudorheumatoid nodudes, 471 
Atr trabeculotomy, 107 
Alkali burn, corneal, hair stratghtener, 602 
experimental, aqueous humor, pH changes, 414 
Allograft, corneal, heterologous blocking antibody, im- 
munologic protection, 949 
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56 
Anomaly, renal, partial unilateral — cryptophthalmos, 


syndacty!y, brachycephaly, 437 

Anterior corneal dystrophy, defective epithelial adhesion, 
925 
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ischemia, segmental episcleral buckling cryopexy, 871 

Antibody, heterologous blocking, immunologic protection, 
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lar clinical ndings, 452 
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Binocular single in, stereoacuity development, children, 
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Blocking antibo terologous, 
corneal allog 949 


noncorticosteroidal, ocular com- 
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group, ABO, corneal transplantation, 493 


BOOK REVIEWS 


ANDERSON, D. R., DRANCE, S. M., GALIN, M. 
LYNN, J. R, OBSTBAUM S. A., PODOS, * ? 
RICHARDSON, K. T., Jr, and SHAFFER, N.N 
Symposium on Glaucoma. Transactions of tbe Mer 
Orleans Academy of Ophthalmology, 1060 

APPLE, D. J., and RABB, M. F.: Clinicopathologi. C - 
relation of Ocular Disease: A Text and Stercc oo. « 
Atlas (Henkind, P.), 893 

ARMINGTON, J. C.: The Electroretinogram (Pear mv : 
J. T.), 702 

BECHAC, G., and BECHAC, G.: Le fond Poe) d: 
les maladies du sang (Hollenhorst, R. W.), 5. 

BLODI, F. C. (ed.): Current Concepts in Ophthalz le 
vol. 4 (Ernest, J. T.), 526 

BURIAN, H. M. and VON NOORDEN, G. K.: Bie : 
lar Vision and Ocular Motility: Theory and M : 
agement of Strabismus (Adler, F. H.), 698 

COGAN, D. G.: Ophthalmic Manifestations of Sy tet: « 
Vascular Disease. Major Problems in Interna: Me `i 
cine, vol. 3 (Hollenhorst, R. W.), 1057 

CRONE, R. À.: Diplopia (Marks, M. M.), 156 

DAVSON, H. and GRAHAM, L. T, JR ted. 
The Eye. Comparative Physiology, vol. 6 ( ne 
J. M.), 701 

DODT, E., and PEARLMAN, J. T. (eds): Doct uc 
Ophthalmologica Proceedings, series 4, 704 

DUKE-ELDER, S. and MAcFAUL, P. A.: Systm ^ 
Ophthalmology, vol. 13. The Ocular Adnexa. Part 1 
Diseases of the Eyelids (Newell, F. W.), 89" 

EISNER, G.: Biomicroscopy of the Peripheral Fur: 
(Hollenhorst, R. W.), 335 

EMERY, J. M., and PATON, D. (eds): Currer: C ~ 
cepts in Cataract Surgery. Selected Proceedi-zs g 


< 


the Third Biennial Cataract Surgical Creogt - 
(Newell, F. W.), 700 
FRANCOIS, J. (ed): Functional Examinations i 


Ophthalmology, pts. 1 and 2, 157 

FRANCOIS, J., De ROUCK. A., CAMBIE, E, ¢ 
ZANEN, A.:  D’electro-diagnostic des affecti — 
rétiniennes (Carr, R. E.), 700 

GASS, J. D. M.: Differential Diagnosis of Intriccu r 
Tumors. A Stereoscopic Presentation (Streats: 
B. R}, 893 

GUILLAUMAT, L., PAUFIQUE, L., and Dre SAINT 
MARTIN, R.: Traitement chirurgica! des aff.ct. : 
oculaires, 2nd ed. (Shoch, D.), 155 

HAVENER, W. H.: Ocular Pharmacology, 37d 
(Leopold, I. H.), 699 

HEILMANN, XK.: Medikamentöse Glaukomt':er: .- 
(Kronfeld, P. C.), 703 

HUGHES, W. F. (ed): Year Book of Ophthalmol -. 
1974 (Newell, F. W.), 527 

KING, D. L. (ed): Diagnostic Ultrasound, vol 
(Ernest, J. T.), 701 

KUMAR, D. and GOEL, B. S.: Contact Lens Pri 
tice: A Clinical Approach (Reinecke, R. D.), 13% 

LIM, A. S, M., and KHOO, C. Y. (eds): Pract c: 
Ophthalmologist (Newell, F. W.), 336 

LYNN, J. R, SNYDER, W. B., and VAISER, A. 
(eds): Diabetic Retinopathy (Henkind, P.), 105? 

MERTÉ, H.-J. (ed.): Arbeitsmedizinische Fragen in ler 
Ophthalmologie, 337 

MERTÉ, H.-J. (ed): Societas Ergophthalmologica I~- 
ternationalis, Third Symposium, Mexico 1970, Foi ri: 
Symposium, Budapest 1972 (Keeney, À. H.), 335 

NORN, M. S.; External Eye, Methods of Examination 
(Allansmith, M. R.), 703 


m 


T) 


iv AMERICAN JOURNAL OF OPHTHALMOLOGY 


NORTON, E, W. D., DUFOUR, R., GAILLOUD, C, 
KLOTI, R., and 'FISON, L. (eds.) : Modern Prob- 
lems in Ophthalmology. Limitations and Prospects for 
Retinal Surgery, vol. 12, 894 

NOVIKOVA, L. A.: Blindness and the Electrical Activ- 
ity of the Brain: Electroencephalographic Studies of 
the Effects of Sensory Impairment (Trimble, J. L.), 
1057 

PRUETT, R. C:, and REGAN, C. D. J. (eds): Retina 
Congress, 897 

RIPPON, J. W.: Medical Mycology. The Pathogenic 
Fungi and the Pathogenic Actinomycetes (Allan- 
smith, M. R.), 528 

RUBIN, L. F.: Atlas of Veterinary Ophthalmology 
(Ernest, J. T.), 528 

RYAN, S. J., JR, and SMITH, R. E. (eds.)): Selected 
Topics on the Eye in Systemic Disease (Hollen- 
horst, R. W.), 891 

TROUTMAN, R. C.: Microsurgery of the Anterior Seg- 
ment of the Eye, vol. 1. Introduction and Basic 
Technique (Shoch, D.), 892 

VERRIEST, G. (ed): Modern Problems in Ophthalmol- 
ogy, vol. 13. Colour Vision Deficiencies II, 1060 

WALLER, T. A.: Medical Impairment to Driving 
(Keeney, A. H.), 156 

WOLBARSHT, M. L. (ed): Laser Applications 
Medicine and Biology, vol. 2 (Patz, A.J), 1058 

Bowman's membrane, corneal clouding, acid mucopolysac- 
charide accumulation, 916 
Brachycephaly, renal anomalies, partial unilateral cryptoph- 
thalmos, syndactyly, 437 
Break, retinal, pigmentation, 190 
Buckling, episcleral segmental, anterior segment ischemia, 
cryopexy, 871 
radial, 955 
geometric analysis, 058 
Bulber ligneous conjurictivitis, pterygium removal, 913 
Bullosa letalis, epidermolysis, ocular changes, 464 
Burn, alkali, experimental, aqueous humor pH changes, 414 
corneal alkali, hair straightener, 602 
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Candida endophthalmitis, endogenous, intravenous hyper- 
alimentation, spontaneous resolution, 648 
Cataract, extraction, vitreous infusion suction cutter, pupil- 
lary membrane excision, 1050 
iris retractor forceps, round pupil cryoextraction, 694 
Wilson's disease, Kayser-Fleischer ring, 479 
Cell granular, tumor, myoblastoma, orbit, 606 
-mediated immunity, melanoma-associated antigens, ocu- 
lar malignant melanoma, 812 
sarcoma, reticulum, ocular, 39 
Central retinal artery occlusion, 374 
Cerebrum, astrocytoma, Von Recklinghausen’s neurofibro- 
matosis, optic nerve glioma, 582 
Chemical sympathectomy, 6-hydroxydopamine, primary open- 
angle glaucoma, 98 
Childhood blindness, Lebanon, 827 
a o binocular single vision, stereoacuity development, 
966 
epibulbar tumors, 1001 
Chorioretinal biopsy, transvitreal, 25 


in 


Choroid, radioactive phosphorus uptake test, nonfluorescent 


malignant melarioma, 634 
rupture, traumatic, late 
macula, 997 
Cicatrical pemphigoid, immunologic aspects, 271 
Clamp, extraocular muscle, 330 
CLINICAL TRIAL, application, principles, 779 
controls, randomization, 758 
cooperative, Second Ticho Memorial Lecture, 543 
ethical aspects, 753 
general discussion, 785 
objective meastirements, double-masked procedure, 763 
protocol, 775 
randomized controlled, National Eye Institute workshop 
for ophthalmologists, 752 
standardizing diagnostic procedures, 768 
Closed-head trauma, lateral rectus muscle paralysis, 990 
Coaxial electrode, intraocular diathermy, 691 
Compression, ocular, noncorticosteroidal anti-inflammatory 
agents, 1008 


serosanguineous detachment, 
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Congenital hypertrophy, retinal pigment epithelium, 177 
preretinal macular fibrosis, 363 
Conjunctiva, eyelid, orbit, IgA associated lymphoplasma- 
cytic tumor, 279 
Kaposi’s sarcoma, 420 
Conjunctivitis, bulbar ligneous, pterygium removal, 913 
presumptive bacterial, antibiotic therapy, 790 
Copper foreign body, intraocular, histochemical localization, 
613 
CORNEA, alkali burns, hair straightener, 602 
allografts, heterologous blocking antibody, immunologic 
protection, 949 
clouding, acid mucopolysaccharide accumulation, 
man’s membrane, 916 
dystrophy, anterior, defective epithelial adhesion, 925 
recurrent granular, 18 
endothelium, epinephrine, effect, 245 
grafts, failed, endothelium, 251 
improved storage, penetrating keratoplasties, 115 
intermediate-term storage, penetrating keratoplasty, 795 
perforation, nontuberculous (staphylococcal) phlyctenular 
keratoconjunctivitis, 446 
primary spheroidal degeneration, 129 
Salzmann’s nodular degeneration, 211 
transplantation, ABO blood groups, 493 
Correction: Congenital melanomas (798, 1974), 155 
Histologic variations related to race in sympathetic 
ophthalmia (935, 1974), 103 (ad.) 
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Corticosteroid, intraocular pressure, in vitro prtency, 1012 
in vitro, correlation response, primary op:t-angle glau- 
coma, ocular corticosteroid sensitivity, 92 
Cryoextraction, round pupil, cataract, iris ret actor forceps, 
694 
Cryopexy, segmental episcleral buckling, ar ¿rior segment 
ischemia, 871 
Cryptophthalmos, partial unilateral, syndacty’, brachyceph- 
aly, renal anomalies, 437 
Culture method, tissue, toxicity, ocular plasti material, 665 
Cyclocryotherapy, glaucoma, penetrating kefoplasty, 489 
Cysticercosis, subretinal, 670 
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Dark adaptation, visually evoked response, ar:tion, vision 
threshold, 141 


Bow- 


Rubenzik, R. 
C., and Knapp, 
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Deep orbital dermoid, draining sinus, 310 ° . 


Defective epithelial adhesion, anterior corrdystrophies, 
925 
Degeneration, primary spheroidal, cornea, 12* 
Salzmann’s nodular, cornea, 211 
Dermoid, deep orbital, draining sinus, 3 
DETACHMENT, late serosanguineous, tr. traumatic 
choroidal rupture, 997 
dabei vitreous, idiopathic ond. ar fibrosis, 
358 
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retinal, equatorial lens pigmentation, myopia, 194 
prophylaxis, 197 
strabismus surgery, 305 
Diabetic vacuolation, iris pigment epithelium, 875 
Diagnostic procedures, standardization, clinical trial, 768 
Diathermy, intraocular, coaxial electrode, 691 
Disinserted extraocular muscles, 289 
d-Isoproterenol, hypotensive, antihypertensive ocular effects, 
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Disposable vitreous cutter-aspirator, electronic vacuum con- 
trol, 674 

Diurnal variation, intraocular pressure, primary  open- 


angle glaucoma, 557 
Double-masked procedure, objective measurements, clinical 
trial, 763 
Drajning sinus, deep orbital dermoid, 310 
Dystrophy, anterior corneal, defective epithelial adhesion, 925 
macular, Best's vitelliform, 59 
recurrent granular corneal, 18 
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EDITORIALS 


Bioavailability, bioequivalence and bias (Leopold, I. H.), 
518 
The Derrick Vail Memorial Collection (Newell, F. W.), 
332 
Five-year ophthalmic calendar (Spivey, B. E), 697 
Francis Heed Adler (Newell, F. W.), 1 
Ophthalmic medical assistants (Sakler, B. R.), 886 
Ophthalmic training (Henkind, P.), 153 
Retrobulbar neuritis revisited (Burde, R. M.), 695 
Toward a better understanding of medical reports (Som- 
mer, A.), 1053 
Electrode, coaxial, intraocular diathermy, 691 
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tor, 674 
Elevator, orbital floor, 330 
Endemic trachoma, topical tetracycline, rifampicin therapy, 
Tunisia, 803 
Endogenous Aspergillus endophthalmitis, kidney transplant, 
502 
Candida endophthalmitis, intravenous hyperalimentation, 
spontaneous resolution, 648 
Endophthalmitis, endogenous Aspergillus, kidney transplant, 
502 
endogenous Candida, intravenous 
spontaneous resolution, 648 
exogenous fungal, Paecilomyces, 687 
Endothelium, corneal, epinephrine effect, 245 
failed corneal grafts, 251 
Epibulbar tumor, children, 1001 
Epidermolysis bullosa letalis, ocular changes, 464 
Epinephrine, effect, corneal endothelium, 245 
Episclera, segmental buckling, anterior segment ischemia, 
cryopexy, 871 
subconjunctival lipid globules, 262 
Epitheliitis, bilateral recurrent acute retinal pigment, 567 
Epithelium, adhesion, defective, anterior corneal dystrophies, 
925 
iris pigment, diabetic vacuolation, 875 
retinal pigment, congenital hypertrophy, 177 
Equatorial lens pigmentation, myopia, retinal detachment, 
194 
Excision, pupillary membrane, cataract extraction, vitreous 
infusion suction cutter, 1050 
Exogenous fungal endophthalmitis, Paecilomyces, 687 
Extraction, cataract, vitreous infusion suction cutter, pupil- 
lary membrane excision, 1050 
Extraocular muscle clamp, 330 
disinserted, 289 
function, vertical, ocular torsion, 292 
Eyelid, orbit, IgA associated lymphoplasmacytic tumor, 
conjunctiva, 279 
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Facial-digital-genital syndrome, Aarskog, ophthalmic mani- 
festations, 441 
hemiatrophy, progressive, refractive change, 878 
Failed corneal grafts, endothelium, 251 
Familial bilateral optic nerve hypoplasia, 314 
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Fibrosis, congenital preretinal macular, 363 
idiopathic preretinal macular, 349 

posterior vitreous detachment, 358 
ultrastructure, clinicopathologic correlation, 366 

Fibrous membrane, retrocorneal, vitreous touch syncro + 
233 

Filtering surgery, eccentric perilimbal suction, 112 

Fireworks injuries, ocular, 449 

Forceps, iris retractor, round pupil cryoextracti r. 
aract, 694 

Foreign body, intraocular copper, histochemical localizat 
613 

Fungus, endophthalmitis, exogenous, Peectlomyces, € 7 

Fusarium solani keratitis, 510 
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Genetics, analysis, vergence measures, populations, t'ri 
mus, 978 
Geometric analysis, radial buckling, 958 
Gifford Lecture, keratoplasty complications, 907 
GLAUCOMA, accommodative effects, aceclidine, 1° ' 
late, interstitial keratitis, 87 
penetrating keratoplasty, cyclocryotherapy, 489 
primary open-angle, correlation response, ocular c ' 
costeroid sensitivity, 92 
diurnal variation, intraocular pressure, 557 
6-hydroxydopamine, 98 
trabeculectomy effectiveness, 831 
Glioma, optic nerve, cerebellar astrocytoma, Von Ke ic 
hausen’s neurofibromatosis, 582 
infant, 589 
Globule, lipid, subconjunctival, episcleral, 262 
Goodpasture’s syndrome, ocular clinical findings, |: ~ 
membrane changes, 452 
Gradient change, pressure, trabecular meshwork, 5: 
Graft, failed corneal, endothelium, 251 
Granular cell tumor, myoblastoma, orbit, 606 
corneal dystrophy, recurrent, 18 
Graves’ disease, orbital radiation, ocular changes, 2 5 
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Hair straightener, corneal alkali burns, 602 
Hashimoto's thyroiditis, ocular myasthenia gravit, 1 3s 
Head, neck, arteriovenous malformations, 626 
tilt, spontaneous, superior oblique muscle palsy, 9,2 
Hemiatrophy, progressive facial, refractive change, !°7* 
Herpes simplex keratitis, proflavine photodynam: v- 
inactivation, 941 
keratouveitis, intravenous adenine arabinoside, 65" 
Herpetic keratitis, adenine arabinoside, idoxuridine, 6 
Heterologous blocking antibody, immunologie pr. «ci 
corneal allografts, 949 
Histochemical localization, intraocular copper foreign ho * 
613 


Histoplasmosis, presumed ocular, photocoagulation, aci v, 
inactive lesions, 428 

Hyperalimentation, intravenous, spontaneous re ‘e 
endogenous Candida endophthalmttis, 648 

Hyperopia, high, bilateral microphthalmos, mier o 


papillomacular retinal folds, 820 
Hypertrophy, congenital, retinal pigment epithelium, 17' 
Hypoplasia, familial bilateral optic nerve, 314 
Hypotensive, antihypertensive ocular effects, d-isopm.ters ~ 
1018 
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Idiopathic preretinal macular fibrosis, 349 
posterior vitreous detachment, 358 
ultrastructure, clinicopathologic correlation, 366 
Idoxuridine, herpetic keratitis, adenine arabinoside, 654 
IgA associated lymphoplasmacytic tumor, conjunctiva, ty - 
lid, orbit, 279 
Immunity, cell-mediated, melanoma-associated antigens, :¢.1- 
lar malignant melanoma, 812 
Mycobacterium bovis, experimental toxoplasmic ret n+ 
choroiditis, 641 
Immunology, cicatricial pemphigoid, 271 
protection, corneal allografts, heterologous blocking cnt- 
body, 949 
Indirect ophthalmoscopy, monocular, 516 
Infant, optic nerve glioma, 589 
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Infiltrative retinopathy, systemic lymphoma, 48 
Infusion suction cutter, vitreous, pupillary membrane exci- 
sion, cataract extraction, 1050 
Intermediate-term corneal storage, penetrating keratoplasty, 
798 
Interstitial keratitis, late glaucoma, 87 
Intraocular copper foreign body, histochemical localization, 
613 
diathermy, coaxial electrode, 691 
pressure, in vitro potency, corticosteroid, 1012 
primary open-angle glaucoma, diurnal variation, 557 


Intravenous adenine arabinoside, herpes simplex kera- 
touveitis, 659 
hyperalimentation, spontaneous resolution, endogenous 


Candida endophthalmitis, 648 
In vitro corticosteroid, correlation response, primary open- 
angle glaucoma, ocular corticosteroid sensitivity, 92 
potency, corticosteroids, intraocular pressure, 1012 
Irídectomy, peripheral, argon laser iridotomy, 1051 
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glioma, suprasellar germinomas, diagnostic confusion, 342 
nerve, acute circulatory disturbance, 901 
anomaly, basal encephalocele, 900 
region, retinal Müller cell, 340 
sheath hemorrhage, sudden intracranial hypertension, 
intraocular, 166 
neuritis, corticotrophin gelatin injection, 1064 
differential diagnosis, isolated visual field defect, 902 
neuropathies, toxic, 163 
ORBIT, carcinoma metastatic, 161 
computer tomography, 343 
evaluation, computerized tomographic scanning, 1066 
lesions, arteriographic topography, 900 
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vein, pathologic, 340 
Ota nevus, hemangioma, Takayasu arteritis, 339 
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Palsy, chronic sixth nerve, 1063 
superior oblique, 530 
Paralysis, sixth nerve, rectus muscle, 339 
Parasympathetic denervation, iris, diabetes mellitus, 
Pathologic vein, orbit, 340 
Pattern stimulator, simple visual, 166 
Penetrating keratoplasty, 712 
Peripapilary choroidopathy, geographic helicoid, 168 
Persistent hyperplastic primary vitreous surgical results, 534 
Pharmacologic reversal, Horner's syndrome, stellate ganglion 
block, 1062 
Photocoagulation, senile disciform macular degeneration, 162 
Piloca@pine, flux, isolated cornea, hydrogel polymer lens, 
1064 
Ocusert, glaucoma, 1063 
Pituitary apoplexy, acromegaly, pituitary insufficiency, 160 
disease, hypothalamic, thyrotrophin-releasing hormone, 
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Pleiotropic effect, gene, retinoblastoma, 709 
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Polycystic kidney, colobomata, encephalopathy, 
hepatic fibrosis, 708 
Polymer lens, hydrogel, pilocarpine flux, isolated cornea, 
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Port-wine facial stain, children, unrecognized ocular prob- 
lems, 708 
Position change, intraocular pressure, 1062 
des cerebral artery, tortuous, internal carotid origin, 
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circulation, visual field defect, arterial occlusion, 710 
cranial fossa tumor, 709 
Prednisone, alternate-day, 343 
Premature infant, full-term, lacrimal secretion, 713 
Preretinal macular fibrosis, angiography, 901 
PRESSURE, intracranial, sudden increased, vitreous hem. 
orrhages, 167 
syndrome, increased, localizing signs, 711 
intraocular, beta-adrenergic blocker, 341 
position change, 1062 
regulation, hydrophthalmus, echographic axial measure- 
ment, 902 
Primary reticulum cell sarcoma, nervous system, neuro- 
ophthalmic pathologic correlations, 709 
suprasellar atypical teratoma, 340 
total choroidal vascular atrophy, differential diagnosis, 162 
vitreous, persistent hyperplastic, surgical results, 534 
Progressive arthro-ophthalmopathy, hereditary, Stickler’s 
syndrome, 900 
facial hemiatrophy, neurologic complications, 709 
nuclear ophthalmoplegia, mental deficiency, lingua scro- 
talis, neurologic ophthalmologic signs, 711 
Proliferans. retinitis, non-oxygen-induced, retinal detach- 
ment, full-term infants, 165 
Prophylaxis, therapy, experimental ocular herpes simplex, 
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siblings, 


R 


Radiation cataract. mitosis, 902 
Rectus muscle, sixth nerve paralysis, 339 
Residual permanent brain damage, mental retardation, intra- 
cranial, intraocular, bleedings, whiplash-induced whip- 
lash shaken infant syndrome, 533 
Reticulum cell sarcoma, primary, nervous system, neuro- 
ophthalmic pathologic correlations, 709 
RETINA, central, artery occlusion, treatment, 1067 
damage, white light, 531 
degeneration, hemiplegic migraine, 166 
detachment. full-term infants, non-oxygen-induced retinitis 
proliferans, 165 
giant tears management, 529 
ferritin uptake, 341 
hyperornithinemia, gyrate atrophy, choroid, 161 
Müller cells, juxta-optic nerve region, 340 
neovascularization, collateral, vascular shunt, 163 
research, freeze-fracture method, 707 
vasculature, fovea, 341 
vein occlusion, 902 
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vessels, blood velocity measurements, 1066 
Retinitis proliferans, non-oxygen-induced, 
ment, full-term infants, 165 
Retinoblastoma, chromosome abnormality, 531 
pleiotropic effect, gene, 709 
Retinopathy, diabetic, double-blind trial, Atromid-S, 1067 
hypophysectomy, 165 
increased von Willebrand antihemophilic factor A, 89 
vascular basement membrane changes, 162 
Retrolental fibroplasia, cicatricial, sustained hyperoxe mi, 
333 
Roentgenography, analysis, arteriovenous malformations. ©- 
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Sarcoma, primary reticulum cell, nervous system, neure- 
ophthalmic pathologic correlations, 709 
Scheie's operation, cataract extraction, 342 
Sclera, buckling material, sustained relase, antibiotic, 90 
Scleritis, corneal involvement, episcleritis, 712 
systemic disease, 712 
Secretion, lacrimal, full-term, premature infants, 713 
Senile disciform macular degeneration, photocoagulation, 1¢2 
Septo-optic dysplasia, 712 
Serum, ocular melanoma patients, 
bodies, 168 
Shunt, collateral, vascular, retinal neovascularization, 16. 
Siblings, hepatic fibrosis, polycystic kidney, colobomat 1, 
encephalopathy, 708 
Simple visual pattern stimulator, 166 
Simultaneous bilateral angiographic technique, 709 
Sixth nerve palsy, chronic, 1063 
paralysis, rectus muscle, 339 
Sjogren’s syndrome, systemic lupus erythematosus, 707 
Soft contact lens solution, cornea, 903 
Spatial neglect, unilateral, spatial analysis, visual pere s 
tion, 340 
Spontaneous vitreous hemorrhage, 16] 
Squint operation, bandage, 902 
Stain, facial port-wine, children, unrecognized ocular pr: 4 
lems, 708 
Stellate ganglion block, pharmacologic reversal, 
syndrome, 1062 
Stickler's syndrome (hereditary progressive arthro-ophth i! 
mopathy), 901 
Strabismus, Down's syndrome, 530 
Submacular choroidal vascular pattern, 529 
Sudden increased intracranial pressure, 
rhages, 167 
intracranial hypertension, intraocular, optic nerve she:t' 
hemorrhage, 166 
Sunglasses, visual mechanism, 712 
Superior oblique muscle, function, 530 
palsy, 530 
Suppression failure, fixation, pathologic effect, vision, calcr*s 
nystagmus, 342 
Suprasellar atypical, primary teratoma, 340 
germinoma, diagnostic confusion, optic gliomas, 342 
meningioma, vision, 1064 
Surgery, craniofacial, development, 533 
Sustained hyperoxemia without cicatricial retrolental fi! re- 
plasia, 533 
release, antibiotics, scleral buckling material, 903 
Systemic disease, scleritis, 712 
lupus erythematosus, Sjogren’s syndrome, 707 
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Takayasu arteritis, Ota nevus, hemangioma, 339 

Tears, giant, retinal detachment, management, 529 

Teratogenicities, ophthalmic drugs, 708 

Teratoma, primary suprasellar atypical, 340 

Therapeutic effectiveness, bioavailability, topically adratn- 
istered corticosteroids, 1066 

Thyrotrophin-releasing hormone, pituitary, hypothalamic ris- 
eases, 707 

Tissue-type compatibility, full-thickness corneal grafts, 7'2 

Tomography, computer-assisted, 67 
orbit, 343 

scanning, computerized, orbital evaluation, 1066 

Topically administered corticosteroid, bioavailability, t} era 

peutic effectiveness, 1066 
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Topography, arteriographic, orbital lesions, 900 

Tortuous posterior cerebral artery, internal carotid origin, 529 

Toxic optic neuropathies, 163 

Trachoma control, laboratory tests, chlamydial infection, 
epidemiologic studies, 164 

Trauma, head, acute loss, fusional convergence, 530 
meningitis, visual evoked response, childhood, cortical 

blindness, 1065 

Treatment approach, child, learning disability, 1065 

Trifluorothymidine, herpetic ulceration, cornea, 713 

Tumor-associated antibodies, serum, ocular melanoma pa- 
tients, 168 

posterior cranial fossa, 709 
Twins, concordance rates, myopia, 708 
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Ulceration, herpetic, cornea, trifluorothymidine, 713 

Unilateral spatial neglect, spatial analysis, visual perception, 
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Uveitis study, 164 
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Vascular atrophy, primary total choroidal, differential diag- 
nosis, 162 
basement membrane changes, diabetic retinopathy, 162 
shunt, collateral, retinal neovascularization, 163 
pattern, submacular choroidal, 529 
Vasculature, retinal, fovea, 341 
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pathologic, orbit, 340 
Velocity measurement, blood, retinal vessels, 1066 
Vessel, retinal, blood velocity measurements, 1066 
VISION, caloric nystagmus, fixation suppression failure, 
pathologic effect, 342 
congenitally abnormal, 711 
damage, acute angle-closure glaucoma, 1066 
distance, induced myopia, 344 
suprasellar meningiomas, 1064 
VISUAL evoked response, childhood, 
head trauma, meningitis, 1065 
field defect, arterial occlusion, posterior cerebral circula- 
tion, 710 
isolated, optic neuritis, differential diagnosis, 902 
subjectively, objectively measured, 1062 
mechanism, sunglasses, 712 
perception, spatial analysis, unilateral spatial negleet, 340 
VITREOUS body, gross anatomy, 899 
changes, advanced age, 167 
hemorrhage, spontaneous, 161 
sudden increased intracranial pressure, 167 
membrane, experimentally placed, 1064 
persistent hyperplastic primary, surgical results, 534 
yon Willebrand antihemophilic factor A, increased, diabetic 
retinopathy, 899 


cortical blindness, 


WwW 


Whiplash shaken infant syndrome, whiplash-induced intra- 
cranial, intraocular bleedings, residual permanent brain 
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White light, retinal damage, 531 












Carine M REN 
|i 
i Year after year, Isopto? Carpine is thestand- _ 
ard by which other pilocarpines are judged. |. 
The fact remains that Isopto Carpine is unique: Clinical - 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the lsopto : 
vehicle has been shown to prolong contact time?; it alse lu de. 
cates and soothes. 

Isopto Carpine comes in the widest range of stren 
available—sterile solutions from 4% to 1096, including ar 
1/596 strength. Supplied in 15ml and also 30m! Drop-Taint 
Dispensers for maximum economy. | 


AX, Description: A sterile ophthalmic solution. Each ml contains: Active: Piloearpi Hy: 
& drochloride 0.25%, 0.5%, 1%, 1.596, 2%, 3%, 4%, 5%, 6%, 8%, Or 10%. Preservative: - 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose #.5%. Inac- - 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust < 
pH in 1%, 1.596, 296, and 6%), Citric Acid in 0.25% and 0.5% (to adjust p), Purified ~ 
Water. Contraindications: When constriction is undesirable such as in acute iritis, — 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adwerse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Consact allergy. —- 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops - 
in the eye(s) 3 to 4 times daily. | 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn. M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. ^ 
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First for Glaucoma E 


A.B «- «»arn ) dedicated to advances in ophthalmic therapy | 


„ftour more from Keeler © 


through Medical Workshop of Holland 


Pigtail Probe 
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Introduced in the American Journal of Ophthal- 
mology (Vol. 53, page 520, 1962), this is the 
original Pigtail Probe used for reconstruction of 
torn tear ducts Featuring either a hook cr hole 
configuration. 


Wilson Injection Twistgrip 
Twistgrip 
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Injection through a three-pronged fixation ring; 
that's the key to the proven-in-use Wilson Twist- 
grip. Others in our series include insulated 
straight and right angle for marking sclera with 
diathermy, and regular with miniature hooks for 
scleral fixation. 


Electric Rust Ring Remover 


A safe, battery powered instrument that can be 
used with a slit lamp, with a simple head loupe, 
or even directly without any 
magnification. It quickly, effectively 
and safely removes material 
through a gentle scraping action 
(not drilling) that leaves 

the cornea unharmed. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


K @KEELER 


Please send me the following: 


C] MW 112A Pigtail probe with hook ... . $39.00 
C] MW 112B Pigtail probe with hole .... $39.00 
L] MW 115C Wilson 3 prong twistgrip . . $79.00 
MW 115" Twislorp 2... ook. $39.00 
[C] MW 106  Lachrymal probe 0.5 m/m. . $16.00 
[] MW 106  Lachrymal probe 0.8 m/m. . $16.00 
[] MW 106  Lachrymal probe 1.00 m/m. $16.00 

C] MW 109  Irrigating lachrymal 
probe 0.5 m/m ........ $43.00 

MW 109  Irrigating lachrymal 
J rane 05 infin MT $43.00 


C] Enclosed please find my check in the amount of 
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Lachrymal Probes 


Typical of the quality, tested, Medical Workshop 
instruments, these lachrymal probes permit 
flushing while probing. Every probe, fashioned of 
stainless steel and equipped with a special grip, 
is designed to be both durable and functional. 





[] MW 109 .Irrigating lachrymal 

probe 1.00 m/m ....... $ 43.00 
[] MW 111  Rustring remover with 

SR DUNG oos CAEN e dare $109.00 
L] MW 111D Six burrs for MW 111 ..... $ 9.00 
C] MW 111E Rack for sterilizing burrs ..$ 14.00 
[] MW 111F Six extra fine burrs 

Dr ETAT 2. cle ate le shar $ 9.00 


C] MW 128 
Medical workshop cadaver eye holder.$ 30.00 


C] Please bill me 


Please include $2.50 for postage and handling. California residents include 5% sales tax. 
Pennsvlvania residents include 696 sales tax. 
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and has quite a track record. 


Chloroptic acts against a broad spectrum of — 
gram-positive and gram-negative organisms. — 3 
Its antibacterial activity is broader than that  - 
of polymyxin, neomycin, bacitracin or sulfa. 
In the treatment of superficial ocular bacterial 
infections due to chloramphenicol-susceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond — - 
within 24 hours. In fact, if you don't see signs — 
ofimprovement in 3 days, we suggest you con- ia 
sider alternate therapy. | p 
With about 2 million bottles and tubes used, | 
Chloroptic’s effectiveness and safety are a mat- 
ter of record. A record distinguished by a remark- 
able absence of serious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at room tempera- 
ture. Thus you are further assured of proper 
potency during the treatment period. | 
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Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and ~ 
sterile. ERE 


(chloramphenicol) 3 
Works in 3 days- or change a 


CHLOROPTIC* (chloramphenicol 0.5%) ophthalmic solution — | 
Indications: For the treatment of superficial ocular infections involv- j $ 
ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. k 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or if clinical improvement is not noted within a reasonable period, | 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tions such as stinging, itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been known to produce 
bone marrow hypoplasia, depression or erythropoiesis, and aplastic — 
anemia, and visual disturbances. One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 


ophthalmic solution. | 
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Zeiss has a reputation for vision. ~~ 


. Our Slit Lamps show why. 


You've seen copies of Zeiss Slit Lamps. But the copies 
have never achieved the Zeiss reputation. Why? Well, first 
there's optics—the basis of Zeiss' worldwide reputation for 

"a vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 

But that's not where it ends. Engineers like Peter Horenz 

e in New York, and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal 
mologists to stay abreast of their needs. 

That's why only Zeiss can offer a full line of Slit Lamps 
— manual and motorized, stepwise and zoom. And, of course, 
the famous Photo-Slit Lamp, the ultimate in sophistication. 

That's why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


all models, so that observation tubes and cameras j 
TV) operate directly through the optics of the microscope T 
flawless documentation really shows what a difference Zt 
optics can make. 

That's why with Zeiss you can get an instrument truly 


designed for you—whether you're left or right-handed, tall oi 
short, wear eyeglasses, or have any kind of special requiri 
ments. 

See the difference for yourself. Ask for a demonstration 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N 10018 


Or call (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills, Oni 
M3B 256. Or telephone (416) 449-4660. 

Nationwide Service. 


BRANCg! OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C 
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Now, follow the transit OT 


fundus fluorescein angiography on TV: 


Conveniently mounted, easily inter- 
changed with your still camera, the Zeiss- 
Urban Retinal Display System affords you con- 
inuous viewing and immediate replay of both 
fluorescein angiography and routine examina- 
tions. Specifically designed for low light levels, 

ethe high resolution Urban camera and monitor 

can be combined with any commercially avail- 
able videotape recorder to give you permanent, 
complete documentation for use during photo- 
coagulation, in diagnosis and teaching. 

No interference with your examination 

. the unique Zeiss Beamsplitter lets you re- 
tain the eyepiece so you can simultaneously 
view the fundus directly, in color and with the 





highest available resolution. And the small cam- 
era is so mounted that it never gets in your 


way. TV alignment is fully automatic; the cam- 
era adjusts automatically for light changes; 
and, since the light level is always Kept ow 
and there is no flash, your patiemt will be Un- 


disturbed by the documentation. 

Fits all Zeiss Fundus Cameras, old or 
new... for the details, write Car! Zeiss, Inc. 
444 5th Ave., New York, N.Y. 10C18. Or phone 
(212) 736-6070. 

In Canada: 45 Valleybroox Drive, Don 
Mills, Ontario, M3B 2S6. Or dhone (416) 
449-4660. 

Nationwide Service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 





THE GREAT NAME IN OPTICS - 


WEST GERMANY 














E Accommodative esotropia may prevent 
child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
, as play...and negative cosmetic effects 
may alter peer relationships. 


- Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


_ Diagnosis...To help determine if there 
isan áccommodative basis for the eso- 

.. tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 

.. prior to retiring, for two or three weeks. 


Treatment... f there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
-long as the drug is well tolerated. 

PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 





(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
| SOLUTION) 
-in the diagnosis and 
‘treatment of accom- 
modative esotropia 
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' tions during pregnancy has not been established, nor has the abs 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE® >: 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) à i 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
topical use. 
Indications: 1. Glaucoma — Chronic open-angle glaucoma. Suba 
or chronic angle-closure glaucorna after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondaryatypes of 
glaucoma, especially glaucoma following cataract surgery. 
Accommodative esotropia — Concomitant esotropias wita signit- 
icant accommodative component. 
Contraindications: 1. Active uveal inflammation. 
2. Most cases of angle closure glaucoma, due to the possibility 
increasing angle block. 
3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 



















of adverse effects on the fetus or in the respiration of the necnate. 

2. Succinylcholine should be administered only with greabcauti 
at all, prior to or during general anesthesia to patients receiving anti 
cholinesterase medication because of possible respiratory cr car 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time ui 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyisrecommended prior toinitiaticn oft 

2 Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously 
cause of the intense and persistent miosis and ciliary muscle con 
tion that may Occur. 

3. While systemic effects are infrequent, proper use of thedrug 
requires digital compression of the nasolacrimal ducts for amin 
two following instillation to minimize drainage into the nasalichamt 
with its extensive absorption area. The hands should be washed | 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary" sali 
urinary incontinence, diarrhea, profuse sweating, muscle weak 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are : 
carbamate or organophosphate type insecticides and pesticides 
fessional gardeners, farmers, workers in plants manua, 
formulating such products, etc.) should be warned of the tive — 
systemic effects possible from absorption of the pesticide through the 

respiratory tract or skin. During periods of exposure to such pesticides, — 
the wearing of respiratory masks, and frequent washing ard clothing. 
changes may be advisable. À 

6. Anticholinesterase drugs should be used with extremedcaution, if at 
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all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy. parkinsonian and 
other disorders that may respond adversely to vagotonic effects. TM 
7. Anticholinesterase drugs should be employed prior tampht almic E 
surgery only as a considered risk because of the possible cocur . 
of hyphema. ` l 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle : 
twitching, conjunctival and ciliary redness, browache, induced r : A 
with visual blurring may occur. «B 
2. Retinal detachment has been reported occasionally. us 7 
3. Activation of latent iritis or uveitis may occur. | 3 
4. Iris cysts may form, and if treatment is continued, mayenlarge 
and obscure vision. This occurrence is more frequent in children. 
The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular emn 
tions are advisable when the drug is being prescribed for thetreat- 
ment of accommodative esotropia. 
5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 
6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should acco ny 
prolonged use. cba 
7. Paradoxical increase in intraocular pressure may follaw an 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 


Overdosage: Antidotes are atropine, 2 mg. parenterally; FROT PAM® .— 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; a 
artificial respiration should be given if necessary. pt 
How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% rey V 
6.25 mg. package for 0.12556 solution; 12.5 mg. package tor 0.25% 
solution. Also contains potassium acetate (sodium hydroxide o = 
acid may have been incorporated to adjust pH during man ufacturing) — - 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated X 
sodium phosphate. i 
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Current concepts 


—" 


in vision care 


A New Book! 
SYMPOSIUM ON GLAUCOMA 


Containing the most recent information in the 
series of NOAO yearly symposia, this new vol- 
ume represents the most up-to-date information 
available on glaucoma. Seven leading authori- 
ties discuss: pharmacology; congenital glau- 
coma; tonometry; tonography; lew tension 
glaucoma; and diurnal curve; gonicprism; 
screening; stereophotography; treatment; pro- 
vocative tests; and prophylactic peripheral iri- 
dectomy. Specific chapters discuss: surgery in 
congenital glaucoma; prognostic parameters 
in primary open-angle glaucoma; dynamic prin- 
ciples of membranes and clinical pharma- 
cology; membrane controlled by drug delivery; 
etc. 

Transactions of the New Orleans Academy of Oph- 


thalmology. February, 1975. Approx. 384 pages, 
634," X 934”, 209 illustrations. About $34.50. 


Fig. 2-20, D. Large melanocytomas of the optic nerve head. 
Funduscopic examination in the left eye revealed a highly ele- 
vated pigmented lesion involving the optic nerve head and sur- 
rounding choroid. (DIFFERENTIAL DIAGNOSIS OF INTRAOCULAR 
TUMORS.) 





Havener 


New 4th Edition! 
SYNOPSIS OF OPHTHALMOLOGY 


Totally reorganized, this new edition comes 
forth as a current summary of clinical oph- 
thalmology. The material is organized in func- 
tional categories, rather than anatomic classi- 
fications. The book covers current concepts in 
diagnosis and management of local and sys- 
temic diseases affecting every part of the eye. 
This edition contains 4 completely new chap- 
ters: “‘History’’—discusses the value of good 
history taking; "Retinal Detachment''— covers 
detection, etiology, and management; ''Meta- 
physical Therapy’’—discusses physician/pa- 
tient relationship; and "Evaluation of Thera- 
peutic Response"—explores the many facets 
of patient observation, etc. 

By WILLIAM H. HAVENER, B.A., M.D., M.S. (Ophth. ). 


March, 1975. Approx. 624 pages, 47.5" X 755", 
345 illustrations. About $14.50. 


A New Book! Gass 


DIFFERENTIAL DIAGNOSIS OF 
INTRAOCULAR TUMORS: 


A Stereoscopic Presentation 


The practicality of stereoscopic presentations 
makes this atlas a valuable addition to your li- 
brary. You can read about a condition in the 
text, see it illustrated with black and white pho- 
tos, and then view the same condition in full 
color, 3-dimensional stereo slides. The author 
correlates the in vivo and histopathologic fea- 
tures of intraocular tumors and acquaints you 
with characteristic appearance of various neo- 
plastic and developmental intraocular tumors as 
well as those lesions which may simulate them. 
By J. DONALD M. GASS, M.D. October, 1974. 371 
pages plus FM I-X, 81⁄2” X 11”, 794 illustrations and 
112 stereoscopic views in full color on 16 View- 
Master? reels keyed to labeled drawings and 


figures, and a View-Master™ compact viewer. Price, 
$72.50. 
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Fig. 13-25. A. Obiective measurement of end point vergence. Rotary prism at zero. The eyes are parallel. 


AND OCULAR MOTILITY.) 


Burian-von Noorden 


A New Book! 


BINOCULAR VISION 
AND OCULAR MOTILITY: 


Theory and Management of Strabismus 


Written by two of the foremost authorities on 
strabismus, this definitive new volume incorpo- 
rates the latest physiologic knowledge as well 
as recent treatment advances, both medical and 
surgical. The authors lay a solid foundation in 
the sensory and motor physiology of binocular 
vision, then detail signs and symptoms of stra- 
bismus, examination, the various forms of stra- 
bismus, and their treatment. 

By HERMANN M. BURIAN, M.D.; and GUNTER K. 
von NOORDEN, M.D. December, 1974. 494 pages 


plus FM I-XVI, 7" X 10", 405 illustrations. Price, 
$45.00. 


A New Book! Michaels 


VISUAL OPTICS AND REFRACTION: 
A Clinical Approach 


This new reference offers a unique approach 
to the subject of optics and refraction. The 
author presents the technique of refraction in a 
highly interesting manner easily understood by 
the reader. Topics covered include: the nature 
of light; basic optics (illustrated by excellent 
line drawings); lens optics; cylindrical lenses; 
practical ophthalmic optics; physiologic optics; 
principles of refraction; cycloplegics; objec- 
tive methods of refraction; and more. 

By DAVID D. MICHAELS, M.D. October, 1975. Approx. 


300 pages, 634" X 93/4", 175 illustrations. About 
$21.75. 
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(BINOCULAR VISION 


A New Book! 


CURRENT CONCEPTS 
IN CATARACT SURGERY: 


Selected Proceedings of the 
Third Biennial Cataract Surgical Congress 


This new reference includes short, concise pa- 
pers which provide practical solutions to many 
problems encountered in cataract surgery and 
management. It offers the vast clinical experi- 
ence of many outstanding authorities. You'll 
find discussions on: microsurgery; aphakic cor- 
rection; astigmatism; soft lenses; vitreous hem- 
orrhage; vitreous touch; macular edema; hy- 
phema; endophthalmitis; and the  pupil- 
spreader retractor. 

Edited by JARED M. EMERY, M.D.; and m 


PATON, M.D. December, 1974. 432 pages plus 
FM I-XX, 7" X 10", 201 illustrations. Price, $39.50. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 





* 





3 


ok 


LI 





over a wide 
range of 
common ocular 


infections 


wide gram-negative 
spectrum 


Gara myc 





9 o 
brand of 


gentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


appears to be “...an antibiotic of choice for the 
initial treatment of external ocular infections t 
*Due to sensitive pathogens. 


t Gordon, D.M.: Amer. J. Ophthal. 69:300 (Feb.) 1970. 
Copyright © 1974, Schering Corporation. All rights reserved. 


GARAMYCIN OPH : H: LMIC acts against sesitive 

strains of Staphylococci, Streptococci, H. influerzae, — 
H. aegyptius, M. lacunata, and Neisseria sp., including — 
N. gonorrhoeae e isolated in conjunctivitis. rd 


Corneal ulcer: - | 
Å \LMIC acts against sensitive 


strains of Pseudomonas aeruginosa, Proteus sp., as well. 
as Staphylococci and Streptococci generally isolated | 
in corneal ulcer. 


- Keratitis, 


strains of Staphylococci ate 
«isolated i in Se we and keratoconjunctivitis. 


strains ‘of E coli Enterobacter aerogenes (formerly | 
 Aerobacter), K. pneumoniae, as well as Staphylecocci 
generally | isolated in blepharitis and 

"ecce dae 5 


6 / Mei ORS THAL MIC acts against sensitive 
strains of Staphylococci generally isolated in | 
meibomianitis. : 
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eye 
to eye... 


In common 

ocular infections 
wide gram-negative 
spectrum 


Garamycin 


gentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ojintment-Sterile 


Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 








@ Antibacterial activity against a wide range of 
sensitive ocular pathogens. 

m Highly active against problem organisms: 

P. aeruginosa (certain strains) and Proteus sp. 
(indole positive and negative). 

B No significant organism resistance to date: 









By day: 

Sterile, isotonic 
solution within the 
pH range of tears; 
avoids blurring 





By night: 
Blanc, white 
petro.eum-base 
ointment is 
gently emollient 


"Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 


been produced (with difficulty) in vitro by repeated exposures. 


.__ Schering Corporation 
Kenilworth, N.]. 07033 





DESCRIPTION Gentamicin sulfate is a water soluble 
antibiotic of the aminoglycoside group active again$®a 
wide variety of pathogenic gram-negative and gram- 
positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile aqueous * 
solution buffered to approximately pH 7 for use in the 
eye. Each ml. contains gentamicin sulfate (equivalent to 
3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride 
as a preservative. 


GARAMYCIN Ophthalmic Ointment is a sterile oint- 
ment, each gram containing gentamicin sulfate (equiva- 
lent to 3.0 mg. gentamicin) in a bland base of white 
petrolatum, with methylparaben and propylparaben as 
preservatives. ‘ 


ACTIONS The gram-positive bacteria include *oagu- 


lase-positive and coagulase-negative staphylococci, in- 
cluding certain strains that are resistant to penicillin; 


‘Group A beta-hemolytic and nonhemolytic strepto- 


cocci; and Diplococcus pneumoniae. The gram-negative 
bacteria include certain strains of Pseudomonas aer- 
uginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of Morax- 
Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms 
have not been isolated from patients treated with 
gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty 
in vitro by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment of 
infections of the external eye and its adnexa caused by 
susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, acute meibo- 
mianitis, and dacryocysti:is. 

CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in patients 
with known hypersensitivity to any of their components. 


WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into the 
anterior chamber of the eye. 


PRECAUTIONS Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible organ- 
isms, such as fungi. Should this occur, or if irritation or 
hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appro- 
priate therapy. 

Ophthalmic ointments may retard corneal healing. 


ADVERSE REACTIONS Transient irritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 


Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 


DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, dos- 
age may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small * 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion—Sterile, 5 ml. plastic dropper bottle, sterile, box of 
one. 
GARAMYCIN Ophthalmic Ointment —Sterile, / ounce 
tube, box of one. SWW-4000 
Store away from heat. NOVEMBER 1973 
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The logical choice — . 
for enzymatic zonulysis 





IARASE 


(chymotrypsin N.E 300 units) — 






in the unique 
two-chamber univial 


e providesa 
1:5000 solution 


e ensures sterility 
e easy to prepare 
e always fresh 


INDICATION: This drug is indicated for enzymatic bor ica 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 
synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 


is T 
chymotrypsin or similar products. SMP Di e o 
ADVERSE REACTIONS: Transient increases in intraoc- IVISIOn 
ular pressure, moderate uveitis, corneal edema and stria- Cooper Laboratories (P.R.), Inc. 


tion have been reported. Delayed healing of incisions has 
been reported but not confirmed. San German, Puerto Rico 00753 


See Package Insert for Full Prescribing Information 2010.3/CO0S-161 
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THE TISSUE-FRIENDLY - 


SUPRAMID EXTRA' 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length ómm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire size 
0.19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nos. 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE Fo: Frontalis Fixation 
(4-0 Supramid Extra, double-armed with Y2 curved needle): 

2GS-1-40 for adults 

2GS-2-40 for Pediatric work. 





A NEW SUPRAMID* PRODUCT: Impiants— Sleeves (Tubes) for preventing adhesions in Eye 
Muscle Surgery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward 
A.: Plastic implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH—for Augmentation Rhinoplasty. Reference: Beekhuis, G. Jan, 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 
Can be steam-autoclaved, cut to size, and carved to shapes and forms. l 
INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada  * 


(U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 
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Liquifilm 
contact 
lens 





wetting 
Solution 





‘ 2 fl.oz. sterile 


Comforter. 


corneal epithelium to progress.”' 


That's what we call it. Because that's what it 
does. Liquifilm® Wetting Solution provides 
l longer-lasting contact lens wearing comfort. 
, It's called the Comforter. And for good reasons. 
Liquifilm Wetting Solution clingstenaciously 
to the lens surface for prolonged periods, and 
resists tear wash-off. And, Liquifilm 
* Wetting Solution coats the lens and 
allows it to "float" over the corneal 
surface. 

Liquifilm Wetting Solution will not 
impede corneal re-epithelization, as 
methylcellulose and normal saline 
may. That's because Liquifilm forms 
“a film over the cornea, which pro- 
tects the underlying tissues and thus 
allows undisturbed healing of the 


K o- The Ultimate System. 








Liquifilm Wetting Solution approxmates the 
refractive index of the normal tear, so it's Op- 


tically clear. 


There is no blurring of vision as may otten 
be the case with other solutions. 

And, Liquifilm Wetting Solution Is 
part of the Ultimate System, the 
regimen that virtually assures super- 
clean, comfortable and degermec 
contact lenses. The Ultimate System 
includes LC-65® the Super-cleaner 
Clean-N-Soak? the Degermer; and 
of course, Liquifilm Weting Solu- 
tion, the Comforter. 

The Ultimate System. That's what 
we call it. Because that's what it is 


1. Krishna, N., and Brow, F 
Journal of Ophthalmology, 5 


ANNALES 
D'OCULISTIQUE 


The oldest of all ophthalmological reviews. Founded in 1838 by ° 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898), A. Magitot (1935). 





The Board of Editors is as follows: 
HARTMANN (Paris) LEPLAT (Liége) 
P.-V. MORAX (Paris) PAUFIQUE (Lyon) JULES FRANGOIS (Ghent) 
DUBOIS-POULSEN (Paris) CHARAMIS (Athens) 

BENGISU (Istanbul) GUILLAUMAT (Paris) PAYRAU (Paris) 
WEEKERS (Liége) CASANOVAS (Barcelone) 
HERVOUET (Nantes) BIETTI (Rome) BABEL (Genéve) 
STREIFF (Lausanne) SARAUX (Paris) BONAMOUR (Lyon) 
AMALRIC (Albi) BRINI (Strasbourg) URRETS-ZAVALIA (Cordoba) 


Editor-in-Chief: Dr. P.-V. MORAX 14 Ave. Pierre I°" de Serbie, F75— Paris 16° 





This publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases, reports of the proceedings of ophthalmological 
Societies, abstracts from ophthalmological Journals and book reviews. 
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New clinical studies 
confirm your 

good reasons 

for prescribing 
soflens 


CONTACT LENS 
(polymacon) 





See prescribing information which follows. 





Clinical studies' 
examine long-term | 
patient experience | 


with Soflems: 


CONTACT LENS 
(polymacon) 


Initial laboratory and clinical SAFETY... of 293 eyes indicated minj 
studies established the basic Slit-lamp studies reveal ocular complications duri: 
safety and efficacy of poly- minimal corneal insult the time patients wore the 
HEMA as a new contact lens lenses. No corneal insult v 
material and the value of * Corneal integrity was rarely associated with lens dama 
SOFLENS® (polymacon) impaired. In the used-lens particles, or surface coatil 
Contact Lenses in practice. study, slit-lamp examination 


«Only 18 patients had any c 
cal complaints. None of th 
patients presented any po: 
tive findings with the slit- 
microscope. Moderate mic 
edema and slight staining 
were reported in a few cas 


Continuing clinical studies 
confirm some very good rea- 
sons for prescribing 
SOFLENS Contact Lenses for 
those patient candidates who 
meet the fitting criteria. Now, 
after three years of general 
availability to professionals, 
these carefully controlled 
studies reinforce the reasons 
why many clinicians across the 
country have adopted the 
SOFLENS Contact Lens as 
their lens of first choice, when 
indicated, for their patients: 





e Two retrospective studies 
involving a total of 859 
SOFLENS Contact Lens Negative 
wearers. 28g 





eA Retrospective Survey of 306 
patients fitted, 271 of whom Bic tuocirüc 
continued to wear their lenses. Staining 284 


eA Used Lens Evaluation Study Iritis 291 
involving 293 lenses worn by =a 
151 wearers, 


Neovascularization 293 














Injection 256 





*Data on file at Bausch & Lomb Incorporated. 


(ABILITY... 
earing time does not 
fect lens properties 


ns power was unaffected by 
e length of lens usage. Other 
'operties such as refractive 
dex, water content, infrared 
ectra, ultraviolet absorption, 
id modulus of elasticity were 
so unaffected by length of 

me worn. 


icidence of lens damage was 
ghest during the four-month 
arranty period and appeared 
be independent of the length 
‘time worn thereafter. 


f lenses in use 12 months and 
) to 30 months, 57 percent 
et new lens standards. 


i the retrospective studies 
volving 859 patients wearing 
nses from less than 1 to 42 
onths, approximately 70 
'rcent of the wearers 

‘quired no lens replacements 
‘ter the initial four-month 
arranty period. It appears 
ost lens damage was caused 

y inexperienced lens 

andling. Almost two-thirds of 
ie"lenses replaced occurred 
hile patients were learning 

» handle their lenses. 


BAUSCH & LOMB (y. 
SOFLENS DIVISION 


VISUAL ACUITY... 
Reported good-to- 
excellent, generally 
comparable with 
hard contact lenses 


¢Of all eyes initially tested in 
the used-lens study, 78.6 per- 
cent achieved 20/20 visual 
aculty while 95.4 percent 
achieved 20/25 or better. 


e Less than one-half a line dif- 
ference between hard lenses 
and SOFLENS Contact Lenses 
was observed in Snellen acuity 
in the retrospective study. 


«Visual acuities 
were generally 
better than 
those reported 
in pre-market- 
ing clinical 
trials. This may 
be attributed 
to improved fit- 


Ve 
TEST CHART--SNELLEN RATING 








the addition of 
new lens series. 


TOREGHSBP:* 
ee 
FNECHBSC R= 


TVH PRUCFNG*^ 


See prescibing 
information 
which follows. 


P THU EHVvVCc»os s! 


ting methods and 





PATIENT 
ACCEPTANCE... 
Verified anew in patiert 
survey Of 306 SOFLENS 
Contact Lens wearers 


«Of those still wearing lenses 


(271 wearers), 99.3 percent 
were planning to continue 
wearing their lenses. Of taese 
wearers, 40.9 percent saic 
comfort was the prime reason 
for continuing lens wear : the 
second reason, given by 27.5 
percent, was good vision. 


eSOFLENS Contact Lenses 


were preferred over hard 
contact lenses and spectacles 
by 87.6 percent of the wezrers 
surveyed. 


«Of former hard lens wearers, 


90.4 percent preferred their 
SOFLENS Contact Lenses. 





Clinical studies confirm 


Soflems? 


CONTACT LENS 
(polymacon) 


meet the highest standards - 
those you set in your practice 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a dezailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case 
SOFLENS Aseptor-Patient Unit 
SOFLENS Squeeze Bottle 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.696 of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the follcwing conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place an the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (pclymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs th» lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


Cat. #140301 
Cat. #140302 
Cat. #140304 


SL-1150 


V 


PRECAUTIONS: Storage—SOFLENS Contac’ Lenses (polyma 
must be stored ONLY in normal saline solution. If left exposer 
air, the lenses will dehydrate, become brittle, and preak reac 
If a lens dehydrates, it should be soaked in normal saline si 
tion until it returns to a soft, supple stzte. E 
Cleaning and Asepticizing—SOFLENS Centact Lenses (polymac 
must be BOTH cleaned and asepticized daily. One procedure d 
not replace the other. CLEANING is necessary to remove mu 
and film from the lens surface. ASEPTICIZING with the SQFL 
Aseptor-Patient Unit has been shown to prevent the growtt 
certain organisms, namely Staphylococcus aureus, Pseudomc 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes : 
plex, on the lens and in the SOFLENS Carrying Case. Fresh nor 
saline must be prepared daily for cleaning and storing the len: 
The carrying case must be emptied and refilled with fresh nor 
saline solution just before asepticizing the lenses. If a SOFLI 
Aseptor-Patient Unit is not available for asepticizing the len: 
the lenses must be boiled in their carrying case in a pan 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dr 
with a lint-free towel before handling the lenses. Cosmet 
lotions, soaps, and creams must not come in centact with 
lenses since eye irritation may result. If hair spray is used wl 
the lenses are being worn, the eyes must be kept closed until 
hair spray has settled. 

Fluerescein—Never use fluorescein while the patient is wear 
the lenses because the lenses will become discolored. Whene 
fluorescein is used, flush the eyes with normal saline solut 
and wait at least one hour before replacing the lenses. Too e: 
replacement may allow the lenses to absorb residual fluoresc 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result fr 
wearing a lens which has been soaked in a conventional cont 
lens solution containing preservatives. Eye irritation may oci 
within a short time after putting on a hypertonic lens. Remo 
of the lens will relieve the irritation. Very rarely a lens may 

here to an eye as a result of the patient sleeping with the le 
on or wearing a hypotonic lens. If a lens adheres for any reas 
apply normal saline and wait until the lens moves freely befi 
removing it. Clinical studies indicate visual blurring is expe 
enced by less than 5% of SOFLENS Contact Lens (polymaci 
wearers. Rainbows or halos around objects or blurring of 1 
vision may occur if the lenses are worn continuously for too lo 
a time. Removal of the lenses and a rest period of at least c 
hour generally relieves these symptoms. Excessive tearing, | 
usual eye secretions, and photophobia are not normal; if the 
symptoms occur, the patient should be examined to determi 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for t 
patient to overwear the lenses initially. Therefore, the imp 
tance of adhering to the following initial daily wearing schedt 
should be stressec to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 1 3 
2 3 l 3 3 
3 4 I 4 1 4 
4 4 1 4 l 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 l balance of the waking hours* 
11 12 | balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patie 
is supplied with a SOFLENS Care Kit and fully understands | 
care and handling instructions for the lenses. As with any conta 
lens, regular recall visits are necessary to assure patient heal 
and compliance with instructions. . 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial cc 
taining sterile normal saline solution. The glass vial is mark 
with the dioptric power (black for plus power lenses; red f 
minus) and the manufacturing lot number of the lens. To assu 
proper lens care and handling, each SOFLENS patient must | 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB l 
SOFLENS DIVISION 
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At a glance... 


you'll see—Berkeleys new Model 720DW 
presents second-by-second information on 
the course of tonography. 


BB Convenient two-scale digital wrist unit 
shows instantaneous pressure reading and 
duration of eye contact. 


Bi Pushbutton selector provides instant dis- 
play of Friedenwald regression pressure 
» equivalent. 


Bl Automatic four-minute timer allows a four- 
second "stabilization" period between in- 
tervals. 


Bi Choice of either integral weight or top- 
- weighted probe design. 


Unparalled in performance, reliability and beauty 
the rugged 720DW Electronic Schiotz Tonograoher 
is engineered to ensure a long, trouble-free life 





|] Please send me more information on the new 720D"V 
Tonographer. 


| NAME. . 
ADDRESS 2 pae = bs 
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BERKELEY BIO-ENGINEERING, INC. 
^ 600 McCormick Street, San Leandro, California 9-577 
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When a highly potent 






long-acting miotic 
is needed... 
OPHTHALMIC SOLUTION, 0.12596 and 0.25% 





HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


e Needs no refrigeration 

e Needs no reconstitution 

e Needs no eyedropper 

e Stable at room temperature 
for three years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 















When baseline miotics 
arent enough... 


TABLETS, 50 mg 





(DICHLORPHENAMIDE MSD) 


e Oral carbonic anhydrase inhibitor 
e Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

e Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

e Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 

or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 


For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page 
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OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE! MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 
Warnings: Should be administered with extreme cautian to 
patients with myasthenia gravis who are on systemic anti- 
cholinesterase therapy; conversely, systemic anticholines- 
terase drugs for myasthenia gravis should 5e added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesie, because 
of possible respiratory and cardiovascular collapse. 
Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
pus benefits against possible hazards. 

recautions: Gonioscopy is recommended before tFerapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 
Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 
Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
. Should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 
Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pbs a bradycardia and hypo- 
tension, recent myocardial infarction, epi'epsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 
Despite observance of all precautions, repeated acministra- 
tion may cause depression of the concentration of cholines- 
ie in the serum and erythrocytes, with resultant systemic 
effects. 
Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 
Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
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for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 

Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Par&doxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal ther&peu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, 
consult prescribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as preservative. 


For more detailed information, consult your MSD representative 
or see full prescribing information. Merck Sharp & Dohme, Division 
of Merck & Co., INC., West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adreno- 
cortical insufficiency, hyperchloremic acidosis, or conditions 
in which serum levels of sodium or potassium are depressed. 
Should not be used in patients with severe pulmonary obstruc- 
tion who are unable to increase their alveolar ventilation 
since their acidosis may be increased. 
Warning: Use in pregnancy: Should not be used in women of 
childbearing age or in pregnancy, especially during the first 
trimester, unless the benefits to be expected outweigh po- 
tential adverse effects. 
Precautions: Potassium excretion is increased and hypokale- 
mia may develop with brisk diuresis, when severe cirrhosis is 
present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Hypokalemia can sensitize or 
exaggerate the response of the heart to the toxic effects of 
digitalis. Hypokalemia may be avoided or treated by use of 
potassium chloride or giving foods with a high potassium 
content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal disturb- 
ances (anorexia, nausea, vomiting), loss of weight, virgo 
tion, urinary frequency. renal colic, renal calculi, mild skin» 
eruptions, pruritus, leukopenia, agranulocytosis, thrombocyto- 
penia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, 
dizziness, ataxia, tremor, tinnitus, and paresthesias of hands, 
feet, and tongue. 
How Supplied: Tablets containing 50 mg dichlorphenamide . 
each, in bottles of 100. 

MSD 


For more detailed information, consult your 

MSD representative or see full prescribing MERCK 
ANE 
OHM 








information. Merck Sharp & Dohme, Division 
of Merck & Co., Inc., West Point, Pa. 19486 
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Continuing its tradition of worldwide 
leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need: Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
have limited shelf lives, less control and reliability. 


/ NEW KEELER/AMOIL 
IS NON-ELECTRIC.. TWO 


S 
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The NCS20 is ideal 
where equipment budgets are 
lean and is perfect as an ad- 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
3 to 5 second rapid defrost 
with instantaneous 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 


K F F LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4250 
3121 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Also available trom: Storz Instrument Company and other appointed distributors. 
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PERKINS HAND-HELD 
\PPLANATION TONOMETER 


The Perkins hand-held applanation tonometer features a 
oldmann doubling prism mounted on a counterbalanced arm. 
ne change in force is obtained by the rotation of a spiral spring. 
nerefore the instrument can be used with your patient in any | 
osition—reclining or upright. | 


The operating principle is the same as | 
e Goldmann applanation tonometer. The | 
pplanating surface is placed in contact | 
ith the cornea, and the force applied is 
aried until a fixed diameter of applanation 
; achieved. 





Beautifully designed and constructed 
yr outstanding convenience and ease of 
iperation. Bearing pivots of hardened 
teel work in synthetic sapphire jewel 
yearings. Constant flicker-free illumination 
s provided by power cells housed in the 
ase. With proper care this fine instrument 
vill provide you with long, dependable 
service. A certificate of accuracy is issued 
vith each instrument. 





| FORA. Dao Mir MD $575.00 


HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
: 137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
\TLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK ° SAN FRANCISCO 
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For uninterrupted control of L.P 
„Never more than one or two instillation: 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 


Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson. M.D.) 


This area is the site of the prime 

pathologic changes which are 

responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease « 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
‘uninterrupted control of intraocular pressure In chronic simple (open-angle) 
glaucoma or'glaucoma secondary to aphakia. Just one or, at most, 

two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 

one in the morning) are generally needed. 

. Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 

it is not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 

or in combination with other medication. | 

When starting PHOSPHOLINE IODIDE therapy. 0.03% — the lowest strength — 

is the logical choice. If strengths of 0.06%, 0.12596, or 0.25% are required, | 
the initial use of the 0.0396 will be helpful in smoothing the transition. | 


PHOSPHOLINE IODIDE tz 


(echothiophate iodide for ophthalmic solution) : 





a 
See next page of advertisement for prescribing information 








PHOSPHOLINE IODIDE: ` 


(echothiophate iodide) 


in the management of 
chronic simple (open-angle) ; 
glaucoma or glaucoma "ce 
secondary to aphakia l 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides. the wearing of res- 
piratory masks. and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances. peptic ulcer, 
pronounced bradycardia ard hypotension. recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging. burning. lacrimation, lid 
muscle twitching, conjunctival and Ciliary redness, browache. 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form. and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for thetreatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 


BRIEF SUMMARY 

(For full prescribing information, see package circular) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticnolinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthasia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at tre same time 

. undergoing treatment with systemic anticholinesterase med- 
| ; ications for myasthenia gravis, because of possible adverse 





| additive effects. tion of nasolacrimal canals. 
es. Precautions: 1. Gonioscopy is recommended prior to initiation 6. Lens opacities occurring in patients under anticholinester- 
2 of therapy. ase therapy have been reported; routine examinations should 


2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use oí the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse Sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 





accompany prolonged use. 

7. Paradoxical increase in ntraocular pressure.may follow 
anticholinesterase instillation. This may de alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution: 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate.] 


73% 


a The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 : 





Unretouched clinical photograph 
Patents pending 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Albany Medical College, New York 


MEDISCOPE AND COLD LIGHT SOURCE 






PLEASE 


. SEND [1ca2 LlMEDIscoPE [LILIGHTSOURCE ONLY 


MORE Name 


IN FOR MATION autem or Clinic 





City 











Compact, vibration free, table mountec. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12” working distance, V2'' depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 


CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 


Title 





Phone 


State Zip 





t 





E 3h 
SERIEM - - 












CREER var T 


Bur 3 








Mots emery aue “4 «98-03 9 SH 
HRM Eussuatsip ciues may vost; WORM 
S HUMO3N - 8 NIYAWA10d 







Sterile 
yxin B-Neomycin- 
icidin 


|. Each cc contains: Aerosporin& brand Polymyxin B Sulfate 5000 units; neomycin 
. sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
'.54 solution containing the inactive ingredients alcohol! (0.5%), propylene glycol, 
polyoxyethylene. polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.001%). Available in the new 10 cc Drop Dose'M Plastic 
Jispenser Bottle. Also available in a 10 cc glass bottle with sterile dropper. 








x 
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| ! The eye dropper 
E is dead... 


Ophthalmic long lve 
Solution, strie A STU 


Polymyxin B- 
Meomycin- Topical Ophthalmic Preparations 
- Gramicidin 


L ONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
, components. 











WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 








895-4» 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 



























NINTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, MASSACHUSETTS 


JUNE 13-14, 1975 


SPONSORED BY THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 

| neomycin. 


Registration and payment of the $25.0C 
registration fee in advance is necessary for 
each participant. Please make checks pay 
able to ‘‘Eye Research Institute" and remi- 
by May 15, 1975. Those wishing to presen- 
papers should submit a 150-word abstrac- 
by April 15, 1975 to: 


Richard A. Thoft, M.D. 
Eye Research Institute of 
Retina Foundation 

20 Staniford Street 
Boston, Massachusetts 
02114 





Complete literature available 
: on request from Professional 
Services Dept. PML. 


s SR Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 





The eye is unique. 


1 1T Other systemic organs seem 
nEs a, able to withstand considerable 
TE AME inflammation without being 
functionally compromised. 


! A Not the eye. There, a very little 
inflammatio’ can be 
damaging. 


Aritimicrobial therapy cert rid 
eyeof an infectious /'gent, 

m but, if concomitant 

not controlled, 

vision may be impaired or 
lost entirely. 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. It is a 
potent 1.0% solution of just 
one agent— prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 

and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 

"zz intact and denuded cornea. 


In other words, potent 
/INFLAMASE FORTE gets to 

^ where it is needed...with 
dependable anti-inflammatory 
steroid action. 


MUETTE 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 

sodium phosphate 
1.0%) 


fi 
* Reprints available on reque! t. 


Please see full prescribin; 
information on following page. 





eae ar n ver: verear 
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inflamase Forte 
OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 


Description: Sterile ophthalmic solution having the 
following composition: 

*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution containing 
disodium edetate, mono and dibasic sodium phosphate, 
and sodiungthlioride. 

*Licensed ynder patent #3,134,718. 








Action: In@ibition of inflammatory response to most = 
incitimg agents of mechanical, chemical or immunolog- The IIS 
ical natuffe. No generally accepted explanation of this s 
steroid @roperty has been advanced. hth Imi c 
Indicati@fs: Steroid-responsive inflammatory conditions op a 


of the pgipebral and bulbar conjunctiva, cornea, and ^ 
anteriof segment of the globe, such as allergic conjunc- deliv a em 
tivitis acne rosacea, superficial punctate keratitis, _ ery 
herp, Ier onus pi e hes Seats VP 

conjunctivitis, when the inherent hazard of steroid use t 

i cepted to obtain an advisable diminution in edema as accura e 
Zand inflammation; corneal injury from chemical, radia- 


pon, or thermal burns, or penetration of foreign bodies. as you are. 


| Ophthalmic Solution is recom- 
mended tor moderate to severe inflammations. 






In stubborn cases of anterior segment eye disease, e TM 
systemic adrenocortical hormone therapy may be 
required. When the deeper ocular structures are 
involved, systemic therapy is necessary. 
Contraindications: Acute superficial herpes simplex 
keratitis, fungal diseases of ocular structures, vaccinia, | 
varicella and most other viral diseases of the cornea Topical Ophthalmic Preporations 


and conjunctiva, tuberculosis of the eye, hypersensi- 
tivity to a component of this medication. 

Warnings: Employment of steroid medication in the 
treatment of stromal herpes simplex keratitis requires 
great caution; frequent slit-lamp microscopy is 
mandatory. : 

Prolonged use may result in glaucoma, damage to the 
optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in 
the establishment of secondary ocular infections from 
pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the 
use ọf topical steroids. Acute purulent untreated infec- 
tion of the eye may be masked or activity enhanced by 
presence of steroid medication. 

. Topical steroids are not effective in mustard gas kera- 
titis and Sjógren's keratoconjunctivitis. Safety of inten- 
sive or protracted use of topical steroids during 
pregnancy has not been substantiated. 

If irritation persists or develops, patient should be 
meee to discontinue use and consult prescribing 

ysician. 

Preteutions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area 
with the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve damage, 
visual acuity and field defects, posterior subcapsular 
cataract formation, secondary ocular infections from 
pathogens liberated from ocular tissues, perforation of 
th@ globe. 

ge: Initially, 1 or 2 drops placed in conjunctival sac 
ev@ry hour during day and every 2 hours during night 
ung! PR occurs. Thereafter, 1 or 2 drops, 2 to 
es dally. 
ion: Federal law prohibits dispensing without 
scription. 


895-4B 























NATIONAL SPRING MEETING 
T 


THE A 


April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


Robert W. Cantrell, M.D., San Diego, Calif. 
Walter E. Berman, M.D., Beverly Hills, Cal f. 
Vincent Hyams, M.D., Washington, D.C. 

John J. Shea, Jr., M.D., Memphis, Tenn. 


RESERVA TIONS—Write directly to the Green- 
brier, White Sulphur Springs, West Virginia 
for hotel accommodations. 









Supplied: 5 ml. plastic squeeze bottle with ADVANCE REGISTRATION—Fee of $125 re- 
Sere IP s iati Rs > quired: checks payable to West Virginia Aca- 
Wienhete) le as Inflamase (prednisolone sodium demy of O & O. Send to J. Elliott Blaydes, Jr., 


M.D., The Blaydes Clinic, Bluefield, W.\a. 
24701. 
AMA Credit Category I 


ZSMP Division 


f Cooper Laboratories (P.R.), Inc. 
San.German, Puerto Rico 00753 877-5/COS-140 
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Why buy HALF o Slitlamp? |. 









Al OW thatthe | 


MARCO V. 


is here 





Hruby lens 
Tilt mechanism 
Elevation control 


IMMEDIATE DEUVERY 
from your local distributor. 


4, au ARCO | 1409 San Marco Boulevard ' 
Jacksonville, F lorida 32207 (904)396-4210 


kN 
[3 
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‘When an idea's ahead of its time 


Some forty years ago, 
Bausch & Lomb pioneered 
what became, and still is, the 
standard of what a refractor 
“should be. The Greens’ Refractor. 
^. Not surprisingly, a Greens’ 
- from the '30s, in proper tune, sells 
“for-more now than it did new. 
; Tras then evena standarc can be 








it’s easier to keep it ahead of its time. 


es E o on a Elon kasii 

odi $ S “But we did do plenty to 

make the Greens Il Refractor nicer to look 
at. And quicker, ‘easier to use. 

Like synchronized cross cylinders with 
concentric control knobs. So you can align 
cylinder axes and flip the cross cylinder with 
a single, simple hand movement. 

Like a flip-up 2.00D cylinder loupe. In- 
creased cylinder range, no plug-in auxiliary 
to Slow you down unless the cyl is over 4.50D. 

Like a shutter disc with more built-ins. 
Yh rods, so you won't need an extra 
pppe Six and ten diopter prisms for quick 


WL, 





CYLINDER 
— 


SPHERE 
TOTAL 


5ríá* fing. And the. | 
accessories can be rearranged c 
disc to suit your particular preference.  " 
Like a lens in the readout aperture. A cor- 
neal sighting device. An easily removed, 
washable brow rest. A new 4-chart card- 
holder system that flips and rotates, to mini- 
mize card changes. And a sealed aperture 
system to help keep the lenses dust-free. 
Like to know more? Call your nearest B&L 
representative or authorized B&L Instrument 
Dealer today. We'd like to show y )u classic 


simplicity made simpler. 
D- 


BAUSCH & LOMB 


Mark of Leadership 











rà 









€ When conservative medical 
/ management of primary, open- 
aisle glaucoma is indicated. .. 








A total of 357 glaucomatous eyes have been clinically 
evaluated using Adsorbocarpine at strengths ranging from 
1% to 4%. Control of intraocular pressure (less than or 
equal to 21mm/Hg.) was reported in 307 eyes. In an addi- 
tional study of 24 eyes the investigator reported a 54% 
control of ocular tension using only a single strength (2%) 
of the test preparation 

The comparative efficacy of ADSORBOCARPINE. a 
carpine/methylcellulose preparation, and 
lodide has been reported by Barsam.! 


pilo- 
echothiophate 
In his three-stage 


evaluation of improvement in facility of out‘low and intra- 
ocular pressure Barsam selected 4 male and 6 female 
patients with chronic, open-angle glaucoma. (The diagnosis 


was confirmed by comprehensive ophthalmic examinations 
including gonioscopy, funduscopy, tonograrhy., water-pro- 
vocative tests and visual feld plotting.) 

Base line values were established after one week without 
medication. Applanation (Goldmann) lonometry and tonog- 
raphy were carried out before treatment was initiated 
Tonographies demonstrated inadequate outflow facility and 
pressures greater than 22mm/Hg. in all eyes 

After three weeks on each therapeutic regimen (pilocarpine 
HCI in hydroxypropyl methylcellulose — Q.I.D.. pi.ocarpine 


Ihree-stage clinical evaluation of Adsorbocarpine 


ADSORBOCARPINE™ 


(Pilocarpine HCI in Adsorbobase™* ) 
Helps assure a more uniform control of diurnal 
variations with fewer daily instillations. 






^ 


HCI in Adsorbobase - B.I.D., and echo hiophaté OMe - 
B.I.D.) the patients were instructed to omitetheir gmedicaton 
on the morning they reported for examinaticwg! Intraocular 
pressures were checked and coefficient of ouflow values. 
determined based on tonographies p 10 hours 
after the patients' evening dosage. These e repeated 
2, 4 and 6 hours following the administrationWef a single 
drop of medication. The parameters of change inlY&koefficient 
of outflow facility and intraocular pressure were p as a 
function of time. The results are outlined in Fig 1 and 
Tables | and Il. Pressure was controlled (under 0m/Hg.) 
in 30% of the Stage I-treated eyes after 10 hourlM At this 
time a significant increase in resistance to outflow S also 
noted 



















Ten hours following instillation of ADSORBOCAR 
pressure was controlled in 60% of the treated eyes. Tonoe* 

raphies performed at this time showed a significant improvi£29 A 
ment of the coefficient of outflow facility. Í 


In those patients treated with echothiophate iodide, pres” e 
was controlled in 75% of the eyes 10 hours after the 
patients’ last dosage. The outflow facility values showed no 
significant improvement over the eyes treated with the 
pilocarpine/Adsorbobase preparation. 





Figure 1 


Vs. Echothiophate and Pilocarpine HCl in Methylcellulose 
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Facility of outflow improvement 
as a function of time — 2, 4, 6 and 
10 hours following instillation of 
medication. Each value repre- 
sents an average of 20 eyes (10 
patients) reflecting improvement 
over pretreatment base. 


2 
Co 


AVERAGE CHANGE (IMPROVEMENT) OF OUTFLOW FACILITY 
FROM PRETREATMENT PERIOD BASE 


0 2 4 


STAGE III 
Echothiophate lodide (.06% ) 


STAGE II 
Pilocarpine HCI (2%) in Adsorbobase 


STAGE! 


Pilocarpine HCI (2%) in 
Hydroxypropyl methyicelluiss 








- 


4 





6 8 


HOURS AFTER INSTILLATION OF DRUG 








TABLE I In an additional study conducted by Magder and Boyaner 
i i 37 patients were selected from the Glaucoma C 
duction In Intraocular Pressure vs Time P ganant WEE S (js Mops 
is i the Montreal Jewish General Hospital, All patie 
Following Administration Of Drug eodd f a 
in age from 47 to 84 years, suffered irom chror 
i : (open-angle) glaucoma ard had been previously 
ine HCI (2%) in Hydroxypropyl Methylcellulose | g'e; M " ee ang” 
th a pilocarpine methylcellulose preparation (U 
to the commencement of tnis study A pauer ! 
straled some degree >t glaucomatous Cuppil J if 


loss There was no evidence of retinal detachmer! 


The first part of the study - 27 patients e 
designed to compare the effect on intrao r pl 
dentical strengths of a pilocarpine methylicellu 
aration administered four times a day and ADSORE C 
PINE administered twice a day. Ten patient 
ected ho had been tested with [ [ Í 
cellulose base. They were placed on Ihe same prel 
BID. and then switched to a twice-a-day dosage < 
vith ADSORBOCARPINE. All patients were insir 
record the time of the last instillation prior to go 


and not to use their drops on the morning of tne 


visit. Intraocular pressures were measured 10 n 
after the last instillation. The result ' these 
are outlined in Tables III and IV 


| 
ine HCI in Adsorbobase 


TABLE Ill 
Duration of Study: 3 Months; 54 Eyes (27 Patients) 





TABLE IV 


TAGE Ill i 
:hothiophate - 0.06% Duration of Study: 3 Months; 20 Eyes (10 Patierts) 





Adsorbocarpine contains Burton Parsons' unique ophthal- 


mic vehicle - Adsorbobase ' ". 
TABLE Il rte Mere 
The efficacy of Adsorbobase as 


OP Under 22mm/Hg Approximately 2, 4, 6 and 10 hours (Adapt™). an ocular wetting agent (Adapettes™ 


Following Administration of Drug , e ah darc. : TM) hac base 
20 Eyes (10 Patients) tear substitute (Adsorbotear ) has been a 0 
prolonged retention on tre corneal s irta . 
t Fes 24240 rt ^ 7^ KAP ar E $ Y q É t ' 
firmation of its enhanced auralion í actio ! 
4 Hrs. 6 Hrs. 10 Hrs. | i 
80% 60% 30% a vehicle for ocular medication has been documer eq 
series of clinical trials and laboratory investigatio 
Green? in his experimental work on recuction oí cornea 


100% 100% 60% thickness in normal rabbit corneas noted that the 
osmotic activity of a 5% NaCl solution in Adsorbotase was 
evident several hours after instillation. He reported í 


100% 100% 75% aduci. i raea 


hickness and estimated tal 


i 


' 


would make the solution Adsorbonac as € 


a 5% NaCl ointment for possibly the same amount ot time 





Psults of investigations by Capella et a! *: ?: and Mor- 
? also indicate prolonged contact time as a logical 


ale for the improved mechanism of action for the 
Jr obase vehicle. 


measured corneal and aqueous humor fLiorescein 
h a slit lamp fluorophotometer. He found that the 
fluorescein was approximately 30% greater in the 
Me compared with either methylcellulose 
carriers 
upillography to measure the percent 
meter, (30 minutes after administration) 
dsorbocarpine over a pilo- 
ration. Two énd three hours 
^arpine, he observed almost 
y “Nd to the con:rol product. 
-«idtion the mean level of constriction for 
» "usOrDOCafpine-treated eyes was still 50% greater than 
the controls. According to Morrison the Improvement re- 









sulted from an increased uptake of the miotic due to the á 
longer availability of the pilocarpine in the Adsorbobase 9 
vehicle. This enhanced corneal penetration of the pilo- 

carpine raised the tissue levels and increasec the magnitude 10 


and duration of the drug action. 


. Barsam, P. C. 


. Barsam, P. C. Sampson, W. G., 


. Morrison, D. R. ang Capella, J. A.: Persona! C 
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When conservative medical management of primary, open-angle glau- 


coma is indicated 


fewer daily instillations. 


(the Ad 


polyvinylpyrrolidone). 


intraccular pressure in chronic, 


the response of the patient. 


"Patent Pending 


ADSORBOTEAR™ 


The Long-Acting Tear Substitute. 
Description: Adsorbotear solution is 
a sterile, tear-like ocular lubricant 
(and wetting agent) consisting of Ad- 
sorbobase (polyvinylpyrrolidone 1 67% 
with EP water-soluble polymers) and 
0.44% hydroxyethylcellulose, as a 
viscosity agent, in a buffered isotonic 
Solution. 

Preserved wich Thimerosal 002% and 
Disodium Edstate .05% 

Indications. Temporary relief for dry 
conditons cf the eyes — and re- 
lated ocular problems. Adsorbotear 
has proved particularly useful in the 
treatmant of dry eye conditions when 
there s a deficiency in conjunctival 
mucus or aqueous tear production 
Admin'straticn: One or two drops in 
the eye(s) three times a day or as 





BURTON, PARSONS & CO., INC. 
Ophthalmic Products Division 
Montreal, P.Q. Canada 


Washington, D.C. 20027 needed. 
Supplied: Ir 15cc. sterile dropper 
Munich, Germany vials 





ADSORBOCARPINE™ 


* Helps assure a more uniform control of diurnal variations with 


* Provides an extra measure of patient convenience and comfort 
sorbobase vehicle is an ocular lubricant and wetting agent). 


thalmic Solutions are Sterile, buf- 
fered, stabilized solutions of pilocarpine HCI (U.S.P.) in Adsorbobase — 
(a combinztion of high molecular weight, water soluble polymers and 


Descriptior: Adsorbocarpine Oph 


Adsorbocarpine is available in 1%, 296 and 4% strengths. All strengths. 
in addition to the amount of pilocarpine HCI, contain: 
Vehicl?: AdsorbobaseTM* anc Hydroxyethylcellulose — 0.40%. 
Preservatives: Benzalkonium Chloride 
Disodium Edetate 


Indications- As a cholinergic miotic to constrict the pupil and reduce 


simple 
counteract the effect of cycloplegics. 


Administravon: The choice of concentration 


instillation should be determined by the severity of the condition and 


CAUTION: -ederal (U.S A.) law prohibits di »pensing without a prescription 
















(Pilocarpine HCI 
in Adsorbobase) 


0.004% 
0.10% 


(open-angle) glaucoma: to 


and the frequency of 


ADSORBONAC™ 


A high degree of efficacy in reduc- 
ing corneal thickness. 

Description: Adsorbonac is a sterile, 
nypertonic ophthalmic solution of So- 
dium Chlorice contained in Acsorbo- 
base (polyvirylpyrrolidone 1.67% with 
BP water-soluble polymers) 
Preservatives: Thimerosal .002% and 
Disodium Edetate .05% 
Indications: As an aid in the treat- 
ment of corneal edema of various 
etiology including bullous keratitis: 
as an aid in facilitating ophthalmo- 
SCOpICcC Examination. 
Adminisiraticn: For the treatment of 
corneal edema — one or t 
of Adsorbonac in affected 
every three or four hours. 

To clear the cornea — one 
Adsorbonac as required. 
Supplied; Acsorbonac 2% 
15cc. sterile dropper vials. 
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a Burton Puorocnarm \ 


EXPERIENCE NECESSARY TO GET PROFES- 
AL RESULTS IN YOUR FIRST TWENTY EX- 
RES. 





NOW 
every ophthalmic 
Woo WA | patient can be 
a Cae UPS ee d t 6 e 
soci Cup eae vo i a topical 
NO FOCUSING. No changing of lenses, bel- 9 
lows, filters, batteries, no viewing illumination marksman. 
necessary. * 2 
ONLY CHANGE FRAMES. (sizes in inches) 7s 
X V, —2 to 1 magnification of cornea. 
1% X 1 (or 1 to 1) single eye. Topical Ophthalmic Preparation: 
2W, X 434 for double eye. Mich 


Portrait or full face 8 X 12 area. 
Other size frames can be made to order ex: 
1% X 2 for plastic surgery of eye. 


AUTOMATIC ROTATING LIGHT SYSTEM. 


AUTOMATIC FOCUSING. 


EVEN AND CORRECT ILLUMINATION AT ALL 
TIMES. 


NO PROBLEM OF MOVEMENT AS PICTURES 
ARE TAKEN AT THE SPEED OF LIGHT 1/1000 
OF A SECOND. 


Every picture will be critically sharp as our il- 
lumination and frames are specially designed 
for eye photography. 
Photoeaze Single Unit Reflex camera consists 
of: 35 mm Reflex camera back with double ex- 
tentien bellows, 50 mm lens, power pack, two 
mis lights one for each eye, full set of ap- 
es. Price. $445.00 


»y Of x-ray negatives or from books. 





















ROCHESTER EYE BANK 
CORNEAL DISEASE FELLOWSHIP 






Applications are invited for a full-time 
Clinical Fellowship in corneal diseases 


I: -——- A --— 


under the direction of Dr. James Aqua- 
vella in conjunction with the Dept. of 
Ophthalmology of Park-Ridge Hospi- 


PEUT oe npa 


tal. The fellowship is awarded annu- 
ally although it is possible for a suc- 
cessful applicant to apply for a sec- 









* : i ond year. 
linical or surgical pictures of eye in 35 mm y 


lor slides (2 X 2) or black and white film 
uflout any adjustment. 






Address inquires to: Executive Direc- 
tor, Rochester Eye & Human Parts 
Bank, Inc. 311 Alexander Street, 
Rochester, N.Y. 14604 


er and for information write to: 


otoeaze Mfg. Inc. 
1 East 10 St. 

York, N. Y. 10003 
12-YUkon 2-0660 
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^. 4 reasons to prescribe 1 solution 


_ It’s aclear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


© . It's highly effective—a full-strength preparation of 0.1% 
-— dexamethasone sodium phosphate 


| Itcomes in the OCUMETER* Ophthalmic Dispenser to assure 
. controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 


advantages together. 1t all adds up to your best reason to 
prescribe it. 













clear advantages in every drop. 
Sterile Ophthalmic Solution 


DECADRON Phospha 
(Dexamethasone Sodium Phosphate] M 


0.1% Dexamethasone Phosphate Equivalent 
` * 








Also available in an ointment formulation, 
for prolonged contact during the night. 

























amethasone Sodium Phosphate | MSD) 


ach ml contains dexamethasone sodium phos- 
hate equivalent to 1 mg (0.1%) dexamethasone 
hosphate. Also available: Sterile Ophthalmic Oint- 
| hosphate (Dexamethasone 
phate, MSD) equivalent to 0.5 mg 
amethásone phosphate. 


(ions: The ophthalmic preparations of 
ARON Phosphate (Dexamethasone Sodium 
SD) are for the treatment of the fol- 


almic—Steroid responsive inflammatory con- 
s of the palpebral and bulbar conjunctiva, 
ea, and anterior segment of the globe, such as 
ic conjunctivitis, acne rosacea, superficial 
ate keratitis, herpes zoster keratitis, iritis, 
itis, selected infective conjunctivitis when the 
erent hazard of steroid use is accepted to obtain 
n advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. f 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 
Intraocular pressure should be checked frequently. 
Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
D from ocular tissues, perforation of the 
obe. 

and fungal infections of the cornea may be 
alegigby the application of steroids. 
hing or burning may occur. 


5 information, consult your MSD 













> or see full prescribing information. 
è Dohme, Division of Merck & Co., 
Sint, Pa. 19486 


Merck 











Available . 
Ophthalmic 
Preparations— 


DECADRON^"* Phos| 


(Dexamethasone Sodium Ph 


Sterile Ophthalmic Solution 
DECADRON?* Phosphate 


containing dexamethasone : 
equivalent to 1 mg (0.1%) dt 
phosphate in each milliliter 
of buffered solution 


5-ml 2.5 ml 
OCUMETER® 


G Sterile, highly stable solu 


Œ Solutions are adjusted to 
compatible with the eye 
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Ophthalmic Oi 
DECADRON® 


containing de: 
-~ . sodium phosp 

. to 0.5 mg (0.0* 
- sone phosphai 


3.5-g tube 


Convenient for use 
1] at night 
under a patch 


whenever prolonged con 
of a steroid with ocular 
tissue is desirable 


Melts below body tem 
and films the eye 
to provide even distribut 


7] to eliminate blink-out 
of medication 








The new 
Flexiny! 
Hard Contact Lens 


“no feel" comfort l6 hours daily. we guarantee it. 


We've been in the contact lens field for a lot of 
years. Over 40. And we intend to be around for a 
lot more. 

So, when we put our name to a written guaran- 
tee, you can be sure it has validity and integrity. 

In introducing the new Flexinyl hard contact 
lens, we make this guarantee: Flexinyl will provide 
no-feel comfort for 16 hours or more, daily wearing 
time. No corneal changes. No more than 15 min- 
utes spectacle blur after all day wear. And the 


stable, excellent V.A. you expect of a hard lens 

We guarantee Flexinyl will live up to your full 
expectations. Or we'll refund your money. 

It's a strong guarantee, backed by a company 
who'll be around for a lot of tomorrows. The new 
Flexinyl Lens. We strongly believe in it, and we 
think you will too. For full information, mail the 
coupon to thẹ office nẹarest you. 
BREGER-MUELLER WELT CORPORATION 
Chicago and Los Angeles. 


Flexinyl. The one you can believe in. 


28 E. Jackson Blvd 
Chicago, III. 60604 


o 


BREGER-MUELLER WELT CORPORATION 


6922 Hollywood Blvd 
Los Angeles, Calif. 90028 


Gentlemen: I'm impressed by your claims 


Back them up with factual data. 


Doctor. 


Address 





City 


AJ-175 



















Bb. AVOID 
7) CONTAMINATION 
2 AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein — 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 





Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 





mf e lus 


FLUOR-I-STRIP-A.T. 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
EE | nated with a sodium fluorescein solution 
g which also contains chlorobutanol (chloral 
| derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 
Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 


"a. ^e Ophthalmos Division 
AYERST LABORATORIES 
Zl New York, N.Y. 10017 7302 
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Benjamin Franklin knew how . 
heavy glass lenses were, "^ 
that's why he made Ws 

spectacles so small. ^M 


Armorlite knows how heavy , 
lass 













FT; 


Armorlites weigh’ half 
as much as comparable 
glass lenses. : 


Introduce your patients 
to correction, with pro- v, 
tection and comfort 
thrown in. 





At Armorlite we 
.know that cor- 
rective lenses 
only work if 
they're worn. 


Ey 


ARMORLITE inc 


. The Originators of Hard Resin Lenses 





Eus 


. application 





Easy | 





for many 


applications 





Postoperatively between changes of 
dressings... at home before and after contact lens wear*.. 
before and after examinations in clinic or office... 

for on-the-job first aid...dependable ocular irrigation 
whenever needed and wherever needed... 

by the drop or in a gentle, yet thorough flush... 
Dacriose* in a convenient dispenser. 


*Not intended for use with soft contact lenses. 


Sterile s ^" 


se 


(ophthalmic irrigating solutio 


Formula: A sterile, stable, buffered isotonic solution of boric acid, sodium carbona 
chloride. Preserved with benzalkonium chloride, 0.01%; with 0.01% disodium edeta 
Warning: Do not dilute or reuse the solution. Do not touch dropper tip to eye or ai 
Note: Plastic irrigators must not be autoclaved and should not be heated above 17( 
How Supplied: Sterile 0.50 fluid ounce (15 ml.), 0.90 fluid ounce (27 ml.), 






and 4 fluid ounce (125 ml.) plastic irrigator bottles. Not for injection. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 





‘ophthaimics 
help take 


the pressure off... 
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simplifies identity — Simplifies RX — 
oimplifies instructions — Simplifies usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 





PERSON & COVEY INC. 


J . GLENDALE, CALIFORNIA 91201 U.S.A. 


Three essentials in the practice 
of Ophthalmology 


With the growing therapeutic complexities of oph- 
thalmology...with more and more new and modified 


equipment...and with an ever-increasing number 


of pharmacologic agents...an up-to-date, informa- 
tional compendium can often be an essential to 
daily practice. 

And at the risk of sounding immodest, we 
think the current Physician’s Desk Reference for 
Ophthalmology is just such a compendium. 

Like the regular PDR it provides categorized, 
crossindexed, prescribing information — accurate, 
complete and convenient to use. 

However, PDR for Ophthalmology focuses 
specifically on ophthalmologic drugs, presenting 
more than 200 in detailed product descriptions. 
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[H LITTON PUBLICATIONS 


Litton Oradell, New Jersey 0764€ 


In addition, it contains a new section*on 


/ 


ophthalmologic instruments and equipment. And it e 


presents an important editorial review of current 
practices in the field by PdUT Henkind, M.D., 
PhD. and Alan H. Friedman, M.D. 

Right now PDR for edee edi f still a 
relatively new publication. But we feel it's j lready 
becoming one of the most valued reference ‘sources 
around. 

Its not a replacement for PDR. But it is a 
specialized companion. 

One that fills an essential need! 







Physicians 
Desk 
N Reference 


For Ophthalmology 





Dependability is in your hands with 
ETHICON* premium quality stainless steel needles. 


Resist bending and breaking. 
Sharp, strong, ductile. 
Honed 24 additional times 


for superior-penetration. E T H l C O N 


s*Trademark © ETHICON, INC. 1975 
*. 


An enective nc 





for post-op EMETIC 


əhenothiazine 
ONtrol 


haracteristically No respiratory dep 
onhypotensive Emete-con does not chata 
Emete-con”(benzquinamide HCI) may. StUS€ respiratory depression o 
xe used in marginally hypotensive patients. |“ NS depressants. 
since it does not characterisucally cause or 
yotentiate hypotension. Usual adult dose: IM-50 Mg., ] 








post-op EMETIC-CONtrol 





PRESCRIBING INFORMATION 
Emete-conTM (benzquinamide hydrochloride) 
For Intramuscular and Intravenous Use 


Description. Benzquinamide is a non-amine-de- 
pleting benzoquinolizine derivative, chemically 
unrelated to the phenothiazines and to other anti- 
emetics. 

Chemically, Emete-con (benzquinamide hydro- 
chloride) is N, N-diethyl-1,3,4,6,7, 11b-hexahydro- 
2-hydroxy-9, 10-dimethoxy-2H-benzo [a] quinoliz- 
ine-3-carboxamide acetate hydrochloride. The 
empirica! formula is C22Hs2N2O0s. HCl and the 
molecular weight is 441, 

Emete-con for injection contains benzquinamide 

hydrochloride equivalent to 50 mg/vial of benz- 
quinamide and 0.45 mg/vial of citric acid. When 
reconstituted with 2.2 ml of proper diluent, each 
vial yields 2 ml of a solution containing benzquin- 
amide hydrochloride equivalent to 25 mg/ml of 
benzquinamide and 0.0246 citric acid. When re- 
constituted this product maintains its potency for 
14 days at room température. 
Actions. Benzquinamide HCl exhibited antiemetic, 
antihistaminic, mild anticholinergic and sedative 
action in animals. Studies conducted in dogs and 
human volunteers have demonstrated suppression 
of apomorphine-induced vomiting; however, rele- 
vance to clinical efficacy has not been established. 
The mechanism of action in humans is unknown, 
The onset of antiemetic activity in humans usually 
occurs within 15 minutes. 

Benzquinamide metabolism has been studied in 
animals and in man. In both species, 5-10% of an 
administered dose is excreted unchanged in the 
urine, The remaining drug undergoes metabolic 
transformation in the liver by at least three path- 
ways to a spectrum of metabolites which are ex- 
creted in the urine and in the bile, from which 
the more polar metabolites are not reabsorbed but 
are excreted in the feces. The half-life in plasma 
of Emete-con is about 40 minutes. More than 
95% of an administered dose was excreted within 
72 hours in animal studies using C14-labeled benz- 
quinamide. In blood, benzquinamide is about 5896 
bound to plasma protein. 


Indications. Emete-con is indicated for the pre- 
vention and treatment of nausea and vomiting 
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associated with anesthesia and surgery. 

Since the incidence of postoperative and post- 
anesthetic vomiting has decreased with the adop- 
tion of modern techniques and agents, the pro- 
phylactic use of Emete-con (benzquinamide hydro- 
chloride) should be restricted to those patients in 
whom emesis would endanger the results of sur- 
gery or result in harm to the patient. 


Contraindications, Emete-con is contraindicated 
in individuals who have demonstrated hypersen- 
sitivity to the drug. 


Warnings. Use in Pregnancy: No teratogenic ef- 
fects of benzquinamide were demonstrated in 
reproduction studies in chick embryos, mice, rats 
and rabbits. The relevance of these data to the 
human is not known. However, safe use of this 
drug in pregnancy has not been established and 
its use in pregnancy is not recommended, 

Use in Children: As the data available at pres- 
ent are insufficient to establish proper dosage in 
children, the use of Emete-con in children is not 
recommended. 

Intravenous use: Sudden increase in blood pres- 
sure and transient arrhythmias (premature ventric- 
ular and auricular contractions) have been re- 
ported following intravenous administration of 
benzquinamide. Until a more predictable pattern 
of the effect of intravenous benzquinamide has 
been established, the intramuscular route of ad- 
ministration is considered preferable. The intra- 
venous route of administration should be restricted 
to patients without cardiovascular disease and re- 
ceiving no pre-anesthetic and/or concomitant car- 
diovascular drugs, 


Precautions. Benzquinamide, like other antiemet- 
ics, may mask signs of overdosage of toxic drugs 
or may obscure diagnosis of such conditions as 
intestinal obstruction and brain tumor. 


Adverse Reactions. The following adverse re- 
actions have been reported in subjects who have 
received benzquinamide. However, drowsiness ap- 
pears to be the most common reaction. One case 
of pronounced allergic reaction has been en- 
countered, characterized by pyrexia and urticaria. 


System Affected—Autonomic Nervous System: 
Dry mouth, shivering, sweating, hiccoughs, flush- 
ing, salivation, blurred vision. 

Cardiovascular System: Hypertension, hypoten- 
sion, dizziness, atrial fibrillation, premature auric- 
ular and ventricular contractions. 

Central Nervous System: Drowsiness, insomnia, 
restlessness, headache, excitement, nervousness. 

Gastrointestinal System: Anorexia, nausea. 

Musculoskeletal System: Twitching, shaking/ 
tremors, weakness. 

Skin: Hives/rash. 

Other Systems: Fatigue, chills, increased tem- 
perature. 


Dosage and Administration. Intramuscular: 50 mg 
(0.5 mg/kg—1.0 mg/kg)) 

First dose may be repeated in one hour with 
subsequent doses every 3-4 hours, as necessary. 
The precautions applicable to all intramuscular 


injections should be o sions Emete-con (benz- 
quinamide hydrochloride) should be injected well 
within the mass of a larger neuscle. The deltoid 
area should be used only if well developed. In- 
jections should not be made into the lower and mid- 
thirds of the upper arm. Aspiration of the syringe 
should be carried out to avoid inadvertent intra- 
vascular injection. 

Therapeutic blood levels and demonstrable anti- 
emetic activity appear within fifteen minutes of 
intramuscular administration, When the objective 
of therapy is the prevention of nausea and vomit- 
ing, intramuscular administration is recommended 
at least fifteen minutes prior to emergence from 
anesthesia. 

Intravenous: 25 mg (0.2 mg/kg—0.4 mg/kg as 
a single dose) administered slowly (1 ml per 0.5 
to 1 minute). Subsequent doses should be given 
intramuscularly. 

The intravenous route of administration should 
be restricted to patients without cardiovascular 
disease (See WARNINGS). If it is necessary to 
use Emete-con intravenously in elderly or debili- 
tated patients, benzquinamide should be adminis- 
tered cautiously and the lower dose range is 
recommended, 

This preparation must be initially reconstituted 
with 2.2 ml of Sterile Water for Injection, Bac- 
teriostatic Water for Injection with benzyl alcohol 
or with methylparaben and propylparaben. This 
procedure yields 2 ml of a solution equivalent to 
25 mg benzquinamide/ml. which maintains its 
potency for 14 days at room temperature, 


Overdosage. Manifestations: On the basis of acute 
animal toxicology studies, gross Emete-con over- 
dosage in humans might be expected to manifest 
itself as a combination of Central Nervous System 
stimulant and depressant effects, This speculation 
is derived from experimental studies in which 
intravenous doses of benzquinamide, at least 150 
times the human therapeutic dose, were adminis- 
tered to dogs. 

Treatment: There is no specific antidote for 
Emete-con overdosage. General supportive mea- 
sures should be instituted, as indicated. Atropine 
may be helpful. Although there has been no direct 
experience with dialysis, it is not likely to be of 
value, since benzquinamide is extensively bound 
to plasma protein, 


How Supplied. Emete-con for IM/IV use is avail- 
able in a vial containing benzquinamide HCl 
equivalent to 50 mg of benzquinamide in packages 
of 10 vials. 


Caution. Federal law prohibits dispensing without 
prescription, 


ROeRIG GBD 


A division of Pfizer Pharmaceuticals 
New York, New York 10017 





Emetecon 
(benzquínamíde HCI)™1v 


post-op EMETIC-CONtrol 


Each vial eontains benzquinamide hydrochloride equivalent to e 


50 mg. of benzquinamide with 0.45 mg. of citric acid. 


4 ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY COURSE 


| AMERICAN JOURNAL OF OPHTHALMOLOGY 59 
| 
| œ SANTA FE HILTON INN 
, Santa Fe, New Mexico 
° February 6, 7, 8, 1975 
THE UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


. GUEST FACULTY 

R. B. Daroff, M.D., University of Miami 
J. & Glaser, M.D., University of Miami 
W. F. Hovr, M.D., University of California 





R. J. CaNNON, M.D. 
T. J. CaRLow, M.D. 


This course will include lectures and seminar sessions covering basic G ti th 
disorders of ocular motility and the visual system. Ample time en er an 
between sessions has been provided for leisure activity in Santa Fe 


and the nearby ski area. a dr Op fast er 


Tuition: $125.00 provides transportation by chartered bus between a 
Albuquerque Intemational Airport and Santa Fe, chartered bus than a blink. 


between hotel and ski facilities, one breakfast and evening banquet. 
* 


Residents Tuition: $50.00 upon application by their department TM 
head. 
Registration Limited: Checks payable to: | 


Neuro-Ophthalmology Course Ioco 
Department of Neurology opical Ophthalmic OR 
1007 Stanford Drive, N.E. 895-40 
Albuquerque, New Mexico 87131 


UNIVERSITY OF NEW MEXICO FACULTY 











BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 





Sections include Anatomy, Electron Microscopy, Microbiology and Immunol- 
ogy, Pathology, Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Neuro-ophthalmology, Optics and Theory of 
Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, 
G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson 
and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write 
RE to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical 
Center, Stanford, California 94305. 
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ecause his career can’t tolerate 
lurred vision from his drops 


DIAMOX tapiets 
AcetaZolaMide 125mg.ana250mg 
uring working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 

e Does not interfere with the activity of the miotics or other topicals 

e May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 

e Quarter-scored tablets provide flexible dosage and easier titration 





DIAMOX SEQUELS 


Acetazolamide $3553. caue 
he most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenienceof b.i.d. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 


*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema: centrencephalic epilepsies (petit mal, unlocalized seizures) All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 
Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 
Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
e detection is advised and if such occur, discontinue drug and institute appropriate therapy. 
Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 
ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 
usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


ZD LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 
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| Have you ever considered the incredible variety of circum- 

N l| N stances in which a painter must have good vision? Part of the 

time his work area is above eye level, part below. He might 

work up close or at arm's length. Visualize this: he is standing 

T on a scaffold using his distance vision. He dips brush into paint at an 

b AS | S intermediate distance and finally, uses near vision to apply his paint. 

/ Little wonder, as Study #42, Volume II of Guide to Occupational 

and Other Visual Needs points out, the middle-aged wielder 

E | of the brush would be infinitely better off with a completely 

F occupational Rx such as a Vision-Ease Dual-D double-segment 

bifocal for his day-to-day work. But, you'd have known that if 

ti the Guide were on your reference shelf. Along with the new Vision- 
D OWN S Ease Product Manual, of course. Write for one. 

[ a 


THE VISION-EASE 
| CORPORATION 





Minnesota 56301 


A SUBSIDIARY OF BUCKBEE-MEARS COMPANY brc 


We provide automatic patient 
recall” for more than 
7000 eye care specialists 


When requested by the eye care specialist, our computers can automatically 
notify holders of over 400,000 RLI policies of their annual check up dates. 
For information on this program, write Replacement Lens, Inc., 9025 


North Lindbergh Drive, Peoria, Illinois 61614 
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You:" They give me 
closer management 
of motility problems; 


Press-On Prisms 


Not only are Press-On Prisms light, inex- 
pensive, and cosmetically superior, they let 
you determine the acceptance of a pris- 
matic correction on the spot and make 
periodic changes without delay. They can 
be easily applied to any spectacle lens with 
any base orientation. 

You have better control from diagno- 
sis to final correction. 

Press-On Prisms are ultra-thin 
Fresnel prisms made with a precision 
and sophistication heretofore unattainable. 


There are seventeen powers, from 0.5 to 
30^. 

Send for our Press-On Prism Starter 
Kit; ten prisms in powers from 2 to 20A at 
a special price of only $51.80, only from 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 617-961-2300. 


Press-On Prisms developed and manufactured by 
Optical Sciences Group, Inc. U.S. Patent No. 3,628,854 


© 1974 Codman & Shurtleff, Inc. 


DIVISION 
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PERMA TWEEZ? ELECTROLYSIS 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection, Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


Hi MY) 
fi 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
C] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-45 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 


Fellowship In 
Paediatric. Ophthalmology 


The Hospital for Sick Children offers 
a fellowship in Paediatric Ophthal- 
mology for one year. Applicants must 
have completed their training and ob- 
tained specialty certification in their 
own country. Deadline for submission 
of applications: April 30, 1975 for a 
fellowship starting July 1, 1976. 
Please direct all inquiries and re- 
quests for application forms to: 


J. S. Crawford, M.D. 

Chief of Ophthalmology 

The Hospital for Sick Children 
555 University Avenue 

Toronto, Canada M5G 1X8 





The eye dropper 
may soon be 
as necessary as 
the leech. 


i 
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Topical Ophthalmic Preparations 


SCOMING 
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FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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a Lacri-Lube? sterile, ophthalmic ointme 
The first ointment designed solely t< 


protect and lubricate the eye. 


When you want to lubricate and protect an exposed, des 
dehydrated eye (and that’s all you want to do) specify 
Lacri-Lube contains no medication. The risk of drug s 
virtually eliminated. Lacri-Lube is pressure filtered the 
don’t have to worry about foreign particle irritation. An 
is guaranteed sterile and will re-sterilize itself even if c 


inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety c 


conditions: 








Lacri-Lube contains: White petrolatum, mineral oil, We A 
ic lanolin derivatives, chlorobutanol (chloral derivative" 


nonion 








pS 
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Exposure keratitis Lacri-Lube protects and lubricates tk 
in a variety of conditions characterized by the risk of expo: 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and | 


nea desensitized by conditions such as trigeminal nery 
simplex keratitis. 


Surgical indications Lacri-Lube provides effective lubricat 
of the uninvolved eye during ophthalmic surgery. In non-o 
Lacri-Lube protects and lubricates the eyes which may rem 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 2 
provided by the use of Lacri-Lube at night and Liquifilm® 1 


Recurrent corneal erosions Nighttime use of Lacri-Lube re: 
of lid adherence which may result in recurrence of the er 


When a patient's ey« 
i» protect or lubric: 
fm LACRI-LUBE c4 


/ 
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A Question for the Doctor: 


What 

Isa 
opectacle 
Indirect? 






If you said that 
a Spectacle In- 
direct is the new 
way to quick indirect 
ophthalmoscopy without 
headbands, you're right. If 

you said it's the perfect indirect for the office, you're right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD's from 52 to 74 TN 
with no individual adjustment needed? 


Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


456 Parkway, Lawrence Park Industria! Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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DMV Contact Lens Now. A topical 


Remover delivery system 
The NO STRETCH Method of that thinks 


Contact Lens Removal for ea nts. 
4 V4, 
\ 


So simple, so far superior to the manual 
methode of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 


it. Complete with carrying case. 
Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


bee | AA 


Box 2829 Zanesville, Ohio 43701 e Ophthalmic Preparations 


lo 
Phone: (614) 452-4787 is coming 
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THE WILMER PHOTOCOAGULATION COURSE 


WILMER INSTITUTE 
JOHNS HOPKINS HOSPITAL 


April 14, 15, 16, 1975 


Wilmer Faculty 
Arnall Patz, M.D. Stuart L. Fine, M.D. 


Guest Faculty 


Lloyd Aiello, M.D. Hunter L. Little, M.D. Arthur Vassiliadis, Ph.D. 
Francis A. L'Esperance, M.D. Robert Peabody, M.D. H. Christian Zweng, M.D. 


Topics include: 


Principles of fluorescein angiography in retinal vascular and macular diseases 
Selection of patients for photocoagulation 

Techniques of argon and xenon photocoagulation 

Demonstration of commercially available instruments 

Argon laser photocoagulation in monkeys 

Conferences on patient management and complications 


Fee— $350 includes luncheons and banquet. 
Registration limited and advance registration required. 


For further information write: Mrs. S. Podell, Secretary to Dr. Patz 
Room 155, Wilmer Institute 
Johns Hopkins Hospital 
Baltimore, Maryland 21205 | 























Muro 
Ointment 
Sodium Chloride 576 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 





An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 








Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 





MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 


MURO PHARMACAL LABORATORIES, INC. 


MAKE MEDICAL HISTORY... 


^) With Fundus photos that save you reams of notes. 





(Polaroid outfit shown above) 
*Polaroid is a trademark of the Polaroid Corp. of America. 





The Kowa RC-2 Fundus camera isn't a 
highly trained technician's device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


. Once the subject and camera are set up, 


what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only hand-held 
and easiest to use Fundus camera, is also 
the least expensive. 


Kowa Company, Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


IN U.S., ADDRESS INQUIRIES TO: 
KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 e» (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 * (213) 377-0708 


HERBERT SCHWIND 
Dammer Weg 37 


Postfach 18, W, Germany 


LUNEAU & COFFIGNON 
Paris 8e, France 


VAN HOPPLYNUS, S.A. 
Bruxelles 1, Belgium 


KEELER INSTRUMENTS LTD. 


OPTIKER RYSER 


21-27 Marylebone Lane St. Gallen 
London, W.1. England Switzerland 
IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 


Toronto, Ontario, Canada 


LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 


Barcelona-5, Spain 


AMPLIMEDICAL SRL 
Milano, Italy 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


Announces its Twenty-Fourth 


Annual Symposium on 


"NEURO-OPHTHALMOLOGY'' ; 
An A.M.A. Approved Course for Continuing Medical Education , 


February 22-26, 1975 


The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana. 


GUEST SPEAKERS 


Neuro-Ophthalmologists 


Ronald M. Burde, M.D., Prof. of Ophthal- 
mology, Washington University School of 
Medicine, St. Louis, Missouri 


Joel S. Glaser, M.D., Asst. Prof. of Ophthal- 
mology and Neurosurgery, Bascom Palmer 
Eye Institute, University of Miami School 
of Medicine, Miami, Florida 


Robert W. Hollenhorst, M.D., Prof. of Oph- 
thalmology, Mayo Graduate School of 
Medicine; Consultant, Medical and Neuro- 
Ophthalmology, Mayo Clinic, Rochester, 
Minnesota 


Norman J. Schatz, M.D., Assoc. Dir. of Neu- 
rology, Wills Eye Hospital; Asst. Prof. of 
Neurology and Ophthalmology, Thomas 
Jefferson University, Philadelphia, Pennsyl- 
vania 


Henry J. L. Van Dyk, M.D., Chairman, Div. of 
Ophthalmology, University of Utah Medi- 
cal Center, Salt Lake City, Utah: 


Strabismus 


Arthur Jampolsky, M.D., Director of Smith- 
Kettlewell Institute of Visual Sciences and 
Department of Visual Sciences, University 
of the Pacific, San Francisco, California 


Diplopia from a neurological point of 
view—acquired muscle palsies. 


Neurosurgeon 


George B. Udvarhelyi, M.D., Prof. of Neuro- 
surgery and Assoc. Prof. of Radiology, 
Johns Hopkins University, Baltimore, 
Maryland 


Disturbances of the visual system— 
neurosurgical diagnosis and treat- 
ment. 


Registration Fee 
$175.00 For Practicing Ophthalmologists 


75.00 For Residents Outside Louisiana 
Accompanied by a letter of 
identification from Chief of 


Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 





Solid Arm Support for Surgeon and Assistant 


WISE Site 


(Complete with Autoclavable Foam Headrest) 


E STURDY CONSTRUCTION E BASE PLATE EXTENDS 
UNDER PATIENT FOR 
E LIGHT ENOUGH TO CARRY STABILITY 
NW ADJUSTS QUICKLY TO ANY BN FLIPS UP OUT OF THE 
HEIGHT OR POSITION WAY WHEN NOT IN USE 
S-4655 Wristrest, Operating, CHAN: complete S-4655-H Headrest, Surgical: for use with 
with autoclavable firm blue polyether foam S-4655. Steadies patient's head while pro- 
FUE eS, . ts n e T ET . $325.00 viding an easily accessible facial area. Auto- 
clevable Loos Wes aan con Seeds eae $6.00 
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STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 





THE GUIBOR 
EXPO BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corneal exposure, lid 
scarring with exposure keratopathy, ptosis surgery, dry 
eye (keratitis sicca). Useful in those conditions where cor- 
neal exposure occurs and a moist chamber is desirable. 
Vision is not hindered or occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each individually pack- 
aged & sterile. 


THE GUIBOR 
LACRIMAL DRAIN 





*Star-Glo Industries Patent No. 3484337 


INDICATIONS: conjunctivo dacrocystorhinostomy, primary 
canaliculi occlusion, obstruction following previous radiation 
therapy, following removal of the lacrimal sac, and con- 
genital absence or obstruction of the canaliculi. 
CONSTRUCTION: A semi-rigid tube composed of a silicone 
rubber with a specially bonded teflon lining* for the absolute 
maximum in drainage or fluid transport. Problems such as 
obstruction, incrustation and the like are practically elimi- 
nated. 

AVAILABILITY: Each tube is individually packaged and 
sterile. Adult & Pediatric sizes. 


THE GUIBOR 
CANALICULU: 





INDICATIONS: Trauma 
liculus and those ca 
with obstruction of the 
with lacrimal obstructic 
CONSTRUCTION: Two s 
bonded to an interme 
AVAILABILITY: Each in 
and sterile. Adult and P 


THE GUIBOR 
EXPO BUBBL 





OUR CONCEP 


INDICATIONS: immedia 
1) cataracts 2) corne: 
4) extraocular muscle 
The bubble provides [ 
chamber, sterility, and c 


co 
HY 


AVAILABILITY: In boxes 
aged & sterile. 


ORDER BLANK 


Expo Bandage @ $3.60/dozen 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.2 


Lacrimal Drain @ $16.00 ea. 


Expo Bubble bandage @ $5.40/doz. 


TOTAL 


TO ADDRESS 


make all checks payableto PROCEDURE MEDICAL PRODUCTS Li 
P. O. Box 229, New York, N.Y. 10033, Tel: 21: 
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Anti-traumatic Ultrasonic 
Tip - Our tip moves longitudinally 
at high frequency back and forth 
against the lens. This prevents 
the lens from moving away, 
vibrating or rotating with the tip 
Its cylindrical, hollow shape 
generates minimal turbulence 
within the chamber. Eneray is 
localized at the end of the tip foi 
optimum surgeon control. A 
silicone sleeve covers the tip to 
protect surrounding tissue. 
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Aspiration Sy 
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The Nikon Ophthalmic System: 
Aspheric Lenses » 


t 
e * ee Three Aspheric 
lenses are now 








available from 
Nikon, in 14D, 
20D and 33D 
magnification. 
The Nikon 
Aspheric lens 
gives a large 
field of view, 
optical clarity 
and unusual 
image quality. 








In Practice 


Once an ophthalmologist uses a Nikon Aspheric lens he'll 
use no other. Nikon Aspheric lenses give a large undistorted 
field of view, greater optical clarity and unusual image qual- 
ity. Their light gathering power is unequalled. 


The exceptional Nikon Aspheric lenses are only some of the 
many fine optical products available from the Nikon Ophthal- 
mic Division. There are also Vertexometers, including the 
unique Projection Vertexometer, and the Nikon Zoom Photo 
Slit Lamp Microscope System with tonometer. All are guar- 
anteed for 5 years. 

For information about incomparable Nikon Aspheric Lenses 
or our other outstanding ophthalmic products, call or write. 
Nikon, Inc., Instrument Group, Ehrenreich Photo-Optical 
Industries, Inc. 623 Stewart Avenue, Garden City, N.Y. 11530. 
Tel. (516) 248-5200 (In Canada Anglophoto Ltd. Ont.) 


EPI Nikon Ophthalmic Division 
.| Extending man's vision 


When Hydrazol, Softcon Products’ new brand | 
of acetazolamide, was tested against the Standard, 
: significantly higher mean plasma levels were obtained 
. at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent _ 
bioavailability 
priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closureglaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazol! (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
"no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 


Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


LJ 


sa 





ACETAZOLAMIDE PLASMA LEVELS —HYDRAZOL VS. THE STANDARD 


30 


a Hydrazol* 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 





4 


The Standard' 


*Mean + standard erro 


8 12 


Crossover study; 12 healthy adults after single oral doses of sco 
mg (2 tab/each drug). Data on file—Softcon Products. 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a "tingling" feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 


Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


4 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with carefu! individua! 
attention both to symptomatology and ocular 
tension. Continuous supervision by à iil 
cian is advisable. 

In thetreatment of secondary glaucoma = in 
the preoperative treatment of some of 
acute congestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 
Note: The dosage recommendations f 







indications for acetazolamide, since tr 
of glaucoma is not dependent upon 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250.” (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 


A healing 


environment 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and given a 
chance to heal. 








Softcon 


(vifileon A) 


BANDAGE LENS 


_ for the treatmentof 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, an interim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 7496 of cases and partial relief in 20%! 


Distinct physical properties that enhance 
corneal metabolism 


The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5576 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFT CON lens wear in 
6695, was unchangedin 3076, and worsenedinonly 3%: 





A chance to preserve and even improve 
visual acuity during therapy 
Before SOFTCON, treatment for severe corneal 


edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 


with bullous keratopathy showed that visual acuity due diquufr rend i 
improved significantly in 3395. remained unchanged dote a diro grossi 


in 63%, and declined in only 496! Acuity 20/160. 


After almost 2 years ¢ 
tinuous SOFTCON ba 
lens wear. 5% hypertonic 
solution b.i.d. Acuity 
with overspectacles. 


See next page for full product information. 








Sotteon 


(vifileon A) 
BANDAGE LENS 


for bullous 
keratopathy 





ESCRIPTION The SOFTCON (vifilcon 
) corneal bandage lens is a semispher- 
al flexible shell which covers the cornea 
vd the adjacent sclera. The lens is com- 
osed of vifiloon A, a soft hydrophilic 
astic co-polymer of 2-hydroxyethyl 
iethacrylate and povidone, N.F. The 
Yemical name is: Poly (2-hydroxyethyl 
iethacrylate-co-ethylene dimethacrylate- 
)-methacrylic acid-g-povidone). When 
lly hydrated, the lens contains about 
5% water by weight. 


IDICATIONS The SOFTCON bandage 
ns may be useful in the treatment of 
Jllous keratopathy to aid corneal heal- 
g, to relieve pain, to reduce corneal 
jema and, in selected cases, to improve 
sion. 


ONTRAINDICATIONS Presence of any 
:tive infection of the eye. 


ARNINGS The SOFTCON (vifilcon A) 
ns must be stored aseptically only in 
ansrins™ NP. Use of other solutions, 
'Ops or cleaners may result in irritation 
‘injury to the eye. 

atients must be instructec to consult their 
hysician immediately if the eye becomes 
ncomfortable or irritated. 


nelens must not be used in combination 
ith solutions commonly used for cleans- 
g, wetting and storage of conventional 
ard acrylic contact lenses, or with over- 
ie-counter eye drops or medications. 
hese solutions or medications may 
auseserious damage to the cornea when 
sed with the corneal bandage lens. Cos- 
ietics and hair sprays must not be 
lowed to come in contact with the lens. 
atients should be warned accordingly. 
afety in pregnancy has not been sub- 
antiated. 


RECAUTIONS Active eye infections 
)ould be appropriately treated before the 
isertion of the SOFTCON (vifilcon A) 
andage lens. 


ledications necessary to treat the disease 
ondition should be used with caution, 
nder close supervision. Hypertonic sa- 
ve drops have been used concurrently 
ithout adverse effects. Quaternary am- 
onium compounds and other preserva- 
ies may cause ocular irritation. Other 
Jents, epinephrine and fluorescein, for 


lens. 


Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 


Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. | this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 


Lens wear continued. ...... 6596 
Lens therapy completed... . . 23% 
Lens wear terminated. ...... 9% 
MOESIAINE 05.5 Biases ia 3% 
Untoward experience 
during lens therapy 

NOS US a Fee ANOS. ac sos oe 
Type of untoward 
experience 

LOSb Cod. C ER 5, 
ROT. ona t V EID oe E .18 
BECO Ss 2. & oa o AST. 14 
Uncomfortable case 46 
Deposit on:tens. {se +o eee 24 
Nobsinled oz EXEC UE 5 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP, followed by a rinse with luke- 
warm Lensrins NP. Anylens removed from 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office sten 
lizer. Allow the lens to cool before remov-, 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Scheduie Patients 

may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+ 25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


Base Curves 7.8 OverallChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 
8.4 14.5 
8.7 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP: type | glass vials, 5 cc.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional! Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950. 
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There’s a first- rate 
Projection Perimeter 
available to you right now ! 


SBP Tl Some of the features include: Buzzer System — Patient signals when target 


: . has come within his visual field. 
= venae Mong "ege Automatic Recorder—Records paiient's 
Changes: 1 Position-Target travels along responses automatically on graph paper. 
perimeter surface; 3X Telescope— Checks fixation of patient. 
2 Intensity-20 different target . Also measures diameter of pupil. 
brightnesses; Light Meter—For calibration of light sources 
à i Vertical and lateral travel of chin-rest 
3 Size—Ó different br xs (64mm; E adjustable from operator's position. 
16mm, 4mm; Imm, 1/4mm, 1/16mm) Variable Surface Brightness 


And the nicest thing about the SBP-11 is that it's available to you right now (for immediate delivery). 
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Sterility 
plus convenience 


BERENS 
TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





OCUROO TMG THE VITREOUS 


© Pathology of IN CLINICAL OPHTHALMOLOGY 
Vitreous 





A TWO-DAY TUTORIAL CONFERENCE SPONSORED BY 


e Vitreous in TOURO INFIRMARY EYE RESEARCH DIVISION. 
CTEM eam APRIL 4-5, 1975, ROYAL SONESTA HOTEL 


e Ultrasound 


NEW ORLEANS, LOUISIANA 


FACULTY 
e Vitrectomy Dr. Steve Ryan Dr. Jackson Coleman Dr. Gerald Cohen 
Los Angeles, New York, New Orleans, 
Soci California New York Louisiana 
oclal events Dr. Jerry Shields Dr. Nick Douvas Dr. Kurt Gitter, 
and Bursdctutia, por Huron, Program Chairman 
: AOT ennsylvania ichigan New Orleans, 
ladies activities Dr Norman Jaffe Dr. Edward Okun Louisiana 
included. Miami Beach, St. Louis, 
Florida Missouri 
MODERATORS 
Dr. Gholam Peyman Dr. Walter Cockerham 
Chicago, New Orleans, 
Illinois Louisiana 
MAIL TO: Dr. David Kasner Dr. Mercer McClure 
Ophthalmology Seminar Miami, New Orleans, 
Touro Infirmary Florida Louisiana 
1401 Foucher St. REGISTRATION FEE: $175— Practicing Ophthalmologists 


New Orleans, La. 70115 $100 — Residents 














Topcon's Newest Vision Tester 
with Auto Cross" Cylinder system 


We think 

the new Topcon VT-SD ll Superior optical and mechanical technology 
is the most advanced includes sealed lens system which is dust and 
vision tester available fingerprint-free, requiring no maintenance. 


for the price. Here's why: E All controls conveniently arranged or front 


om - ws of the instrument. 

B Auto Cross Now a// operations, including 
replaces old Cross — —— measurement of vertex distance, may 
Cylinder method in & 49 34 be easily performed from the front. 


the auxiliary loupes i 
placed lS mate 0d LL Middle-distance and 
eyes, greatly speeding up near point testing 








and simplifyin recise easily accomplished with 
ION power Near Point Rod. Lowering of 


and axis of astigmatism. rod automatically 
converges ootical 






As with all Topcon instruments, the VT-SD is available for immediate delivery. 
Contact your authorized Topcon distributor for a free demonstration, or write to us for more information 


TOPCON 


Precision Optics... Perfectly Priced. 


Topcon Instrument Corp. of America (Dept. VT-JO) 
170 Fifth Ave., New York, New York 10016 


(nominal), complete 
collimating masks anc 








lefore prescribing, see complete prescrib- 
19 information in SK&F literature or PDR. 
‘he following is a brief summary 


ndications: Only in the treatment of herpes 
implex keratitis. 


lescription: Stoxi! Ophthalmic Solution 
ontains idoxuridine (5-iodo-2 -deoxyuri- 
line) 0.1% (1 mg./ml.) in distilled water, 
terile when packaged. Preserved with thi- 
nerosal. 1:50,000. 'Stoxil' Ophthalmic Oint 
nentcontainsidoxuridine 0.596 (5 mg./gram) 
1a petrolatum base. (White petrolatum and 
quid petrolatum are inactive ingredients.) 


Sontraindications: Contraindicated in pa 
ients with known or suspected hypersen 
sitivity to any of its components 


Narning: Usage in Pregnancy — Idoxuridine 
should be administered with caution in preg- 
3ancy or in women of childbearing potential. 
Although teratogenic effects were reported 
n one study with rabbits when idoxuridine 
was instilled into the eye, these effects were 
10t observed in a subsequent, more detailed 
study, even at doses substantially higher than 
hose in the preceding study. 


?recautions: Some strains of herpes simplex 
appear to be resistant. If there is no response 
n epithelial infections after 7 or 8 days of 
reatment, other forms of therapy should be 
considered. 


at 


The recommended frequency and duration 
of administration should not be exceeded. 


'Stoxil' is not effective in corneal inflamma- 
tions in which the virus is not present 


Corticosteroids are usually contraindicated 


in herpes simplex keratitis 


Boric acid should not be used during the 
course of therapy 


‘Stoxil’ Ophthalmic Solution should not be 
mixed with other medications. 


Adverse Reactions: Occasionally, irritation, 
pain, pruritus, inflammation, edema of the 
eye or lids and, rarely. allergic reactions have 
been reported. Photophobia has occurred 
Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epitheli- 
um have been observed. The punctate le- 
sions may be a manifestation of the infection 
How Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.), in 15 ml. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./gram) in 
4 gram tubes 

Stability: The Solution should be stored in 
refrigerator until dispensed. Stoxil Ophthal- 
mic Ointment does not require refrigeration 


Smith Kline & French Laboratories 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 








Stoxil 


brand of 


idoxuridine 


works against 


Herpes Simplex 


Keratitis 


Two dosage forms for 
patient convenience 


Ointment o 5% 
(apolications q4h and h.s.) 


Solution o% 
(applications hourly and 
every 2 hours at night) 
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Topical Ophthalmic Preparations 





We wouldn't 
CZ ask patients 
to bend over 
backwards 
for us. 





CONJUNGTIVO- 
DACRYOCYSTORHINOS TOMY 


with | 

L.T. JONES M.D. 2.2MM 

TEAR DUCT TUBES 
TEAR DUCT TUBES CAN BE SUPPLIED: 

e N (1) IN SETS 

RL’ OF STANDARD 
| | | SIZES 
ELE NP | (2) IN SETS 


OF SPECIFIED 
SIZES 


(3) SIZED 
INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. 
2025 S.W. BRIGGS COURT 
BEAVERTON, OREGON 97005 (503-644-3507) 


*L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 








Piloecar'’ 
Twin Pack 


(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl méthyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine. contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution con- 
taining potassium chloride, boric acid and 
sodium carbonate. 

ACTION: As a miotic for treatment of glaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatment of 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means. i.e., Pilocar, for at least 12 
hours prior to emergency surgery. 

WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles— 0.576, 1%, 276, 3%, 4% and 6% pilocar- 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same 
concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. ils 
San German, Puerto Rico 00753 COS-139 








The 
Glaucoma M 
Savings] 
Plan 





Cost is a troubling concern for today's bottles of most other brands. 
senior citizens. And cost of long-term 
medication can be especially worrisome for 
the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar* Twin Pack. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 
30 ml. size bottle. Patients can pack one in 
their pocket or handbag...leave one 
conveniently at home. 


Pilocar Twin Pack saves money Also, the small bottles help mairtain 
Offers a full 30 ml. of pilocarpine in two sterility of the solutions. 

convenient 15 ml. bottles. In short, it's easy to see how patient 
Available at a price lower than 30 ml. dividends add up with Pilocar Twin Pack. 


Pilocar Twin Pack 


(pilocarpine hydrochloride) 


classic for the cost-conscious 


Please see brief summary on opposite page. 





The 
«Haag-Streib R900 Tonometer 


now available 
at short notice. 
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For accurate measurement of 
the intraocular pressure, ease 
of operation, get an original 
«Haag-Streib-R 900 applanation 
tonometer. 

You get it faster than you think, 
ask your «Haag-Streit distributor. 


Manufacturer: | see ee 
In ^ 


Service through our Subsidiary company: 
Ophthalmological Instruments Haag-Streit Service Inc., P.O. Box 127, 6 Industrial Park, 
3097 Liebefeld/Switzerland Waldwick, N.J. 07463, (201) 445-1110. 















QU CAN'T 
PRESCRIBE A 
STEROID. 4 


pte. is 


HMS mediysonejeoe FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The "pressure-sparing effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 


When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 


*. 


So for superficial inflammations, prescribe o 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS® (medrysone 1.0%) Liquifilm® x 
Ophthalmic Suspension CONTRAINDICATIONS: HMS” 
(medrysone) is contraindicated in the following conditions: Acute 
rape s herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug. 
WARNINGS: 1. Acute purulent mene infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application ot 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
gine great caution; frequent slit th diae i is suggested. 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
e(medr ) the intraocular pressure and lens should be examined 
eriodically, In persistent corneal ulceration where a steroid has 
used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


mayoecur oninstilaton e le AN 


Irvine, California/ Montreal, Canada 
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Decker, b. and rA. E. "Intraocular pressure response to topical corticosteroids” in Ocular Therapy 

Becker, B. and "dre t Be Intrac NAT P Lay SS m yr S a er Cati : ular Th TY 


4*0 L7 ie 





No Help 
Needed 





Topical Ophthalmic Preporotions 


is coming 


FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY PROFESSORS 
OF OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the 
Association of University Professors of Oph- 
thalmology, Inc. is established to aid oph- 
thalmologists, physicians in related fields 
and vision research scientists interested in 
becoming associated with Un versity Oph- 
thalmology Programs. This service func- 
tions by receiving information from appli- 
cants and distributing this material to 
Ophthalmology Program Chairmen. 


Application forms may be obtained from 
the Secretary-Treasuser of the Association 
of University Professors of Ophthalmology, 
Inc. 


To participate in the Faculty Placement 
Service, send the completed application 
form and a registration fee of $15.00 to: 


Jonathan D. Wirtschafter, M.D. 
Secretary-Treasurer, AUPO 
Department of Ophthalmology 
University of Kentucky Medical Center 
800 Rose Street 

Lexington, Kentucky 40506 








Alpha Chymar® 
(STERILE CHYMOTRYPSIN) 
FOR OPHTHALMIC USE 


DESCRIPTION Each vial of ALPHA CHYMAR® 
(Sterile Chymotrypsin) contains 750 N.F. 
Units of chymotrypsin. A vial containing 10 
ml. of Sodium Chloride Injection U.S.P. is 
provided as ALPHA CHYMAR® DILUENT. 


ACTION Dissolution of zonular fibers at- 
tached to the lens by proteolytic enzymatic 
action. 


INDICATION ALPHA CHYMAR@® (Sterile Chy- 
motrypsin) is indicated for enzymatic zonu- 
lysis for intracapsular lens extraction. 


CONTRAINDICATIONS High vitgeous pres- 
sure and a gaping incisional wound, con- 
genital cataracts, and patients under 20 
years because of probable lens-vitreous 
adhesion not responsive to alpha-chymo- 
trypsin lysis. 


PRECAUTIONS Instruments and syringes em- 
ployed with preparation and use of solution 
must be free of enzyme inactivating alcohol 
and other chemicals, Excessive heat, such 
as autoclaving, inactivates the enzyme, Do 
not use the solution if it is cloudy or con- 
tains a precipitate. 


ADVERSE REACTIONS Transient increases 
in intra-ocular pressure, moderate uveitis, 
corneal edema and striation have been re- 
ported. Delayed healing of incisions have 
been reported but has not been confirmed, 


DOSAGE AND ADMINISTRATION Using asep- 
tic technique transfer 5 ml. of the ALPHA 
CHYMAR® DILUENT to the vial containing 
ALPHA CHYMAR?, The resulting solution 
contains 150 N.F. Units per ml. which is 
equivalent to a 1:5000 dilution of alpha-chy- 
motrypsin. The balance of the ALPHA 
CHYMAR® DILUENT may be used to flush 
out the erzyme solution after the zonules 
are digested. 


NOTE: After the operation discard unused 
portion, including the diluent. 


CAUTION: Excessive heat may alter alpha- 
chymotrypsin—do not autoclave the powder 
or reconstituted solution, Do not use if the 
reconstituted solution is cloudy or contains 
a precipitate. 


SUGGESTED PROCEDURE 
(1) Dilate pupils with a suitable mydriatic. 


(2) Either local or general anesthesia may 
be used. 


(3) Make corneoscleral or corneoscleral- 
conjunctival incision. 


(4) Irrigate the posterior chamber (under the 
iris) with about 1-2 ml. of ALPHA CHY- 
MAR? (Sterile Chymotrypsin) solution. 


(5) Perform peripheral or complete iridec- 
tomy or iridotomy. 


(6) Place sutures if not preplaced. (Chromic 
or silk recommended). 


(7) Wait two to four minutes then irrigate 
with at least 2 ml, of the unused portion 
of the Diluent, or Sodium Chloride In- 
Jection, U.S.P. 


NOTE: If the zonules are still intact, 
irrigate with an additional 1-2 ml. of 
ALPHA CHYMAR? solution. This irriga- 
tion may be made through the iridectomy 
opening. After two to four minutes, irri- 
gue with about 2 ml. of Diluent or 
odium Chloride Injection U.S.P, and 
attempt lens delivery. 


(8) Extract with erisophake or forceps—tumb- 
ling delivery may be used if desired, 
Forceps should be used with caution to 
avoid possible dislocation of the lens 
posteriorly. 


(9) The pupils may be contracted with a 
Suitable miotic. 


A 1:5000 (150 N.F. Units/ml.) dilution has 
been widely used. With experience, how- 
ever, the surgeon may adjust the concentra- 
tion and volume to obtain the optimal effect, 


HOW SUPPLIED ALPHA CHYMAR® is avail- 
able in packages containing one vial of ly- 
ophilized ALPHA CHYMAR® (Sterile Chymo- 
Herd s one vial of ALPHA CHYMAR® 


Armour Pharmaceutical Company 
Phoenix, Arizona 85077 


The Lens Loosener. 
Alpha Chymar 


(sterile chymotrypsin) 


Alpha Chymar* was the first and 
is the number one product in use 
for zonulolysis. 


Alpha Chymar" has relieved “that 
moment of anxiety for the cataract 
surgeon when he meets up with 

a tough zonula."* 


‘Thorpe, H. E.: Am. J. Ophth. 49:531, 1960 
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Now microsurgery 
has a micro-cautery. 





The advent of the operating 
microscope encouraged 
precision in microsurgical 
procedures — precision not 
matched by the traumatic hot 
cautery. 


Now the Wet-Field* Coagulator 4 
provides pinpoint hemostasis of tiny™ 
bleeders with practically no effecton ^ 
surrounding tissue. It thrives under 
irrigation and easily tolerates blood or 
aqueous. 


Ask for a demonstration of the Wet-Field 
Coagulator. We'll also be happy to show you 
our easy-to-maneuver CM-III Microscope sys- 
tem, our Microsurgical Instruments, and other D 
products for microsurgery. Mentor Division, " 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. 


cf. SD. McPherson, Jr.. M.D., “Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHA! MOLOGY, 73:5, 1972 

S.J. Ryan, Jr., M.D. and A E. Maumenee, MD., "The Running Shoestring Suture in Cataract 
Surgery," OPHTHALMIC SURGERY. 4:2, 1973 


© 1974 Codman & Shurtleff, Inc. “Trademark entor 
DIVISION 
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Panofocal’ 


CORRECTED CURVE CONTACT LENSES 


aberration and have a shorter focal length 
at the periphery than at the center. 


. 4 Panofocal" contact lenses have a corrected 
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FRANCIS HEED ADLER, M.D. 


On February 4, Francis Heed Adler will 
mark the 80th anniversary of his birth. The 
directors of Ophthalmic Publishing Com- 
pany and the Editorial Board of the AMERI- 
CAN JOURNAL oF OPHTHALMOLOGY, extend 
to him warmest congratulations and every 
good wish on behalf of themselves, his many 
friends, colleagues, associates, and former 
students all over the world. They salute his 
great contributions to the life, vigor, and in- 
tegrity of American ophthalmology through 
his unstinting service to it as a teacher, 
clinician, author, scientist, and executive. 

Dr. Adler retired as the William F. Norris 
and George E. deSchweinitz Professor of 
Ophthalmology at the University of Pennsyl- 
vania some 15 years ago. He then began a sec- 
ond career in guiding the American Board of 
Ophthalmology through major changes in its 
methods of examinations and in its relation- 
ship to other American boards. He provided 
refreshing purviews and innovative leadership 
in guiding the American Board. 

Various aspects of his career are well 
known but there is likely no single individual 
who knows all of his cultural and scientific 
accomplishments. To Philadelphians he is 
honored and respected not only as a profes- 
sor at the University of Pennsylvania, but as 
a skilled musician, for years chairman of the 
Board of the New School of Music, and a 
trustee of the Free Library of Philadelphia. 
Many ophthalmologists have been guided into 
the beauties of ocular form and function 
through his magnificent “Physiology of 
the Eye. Clinical Application.” which went 
through four editions before being taken 
over by Robert A. Moses. Thousands of 
physicians’ introduction to ophthalmology 
was through his “Gifford’s Textbook of 


Ophthalmology,” now written by Daniel 
Albert and Harold Scheie. 

From 1949 to 1960 he edited the Archives 
of Ophthalmology and among lasting stylistic 
changes established the monthly reviews and 
an enlarged editorial board. He was among 
the first American scientists and editors to 
demand controlled studies, and led the 
Archives to new heights of scientific and 
literary excellence. After his retirement from 
the Archives, he joined the editorial staff 
of the JOURNAL as consulting editor and 
served until Derrick Vail retired. 

It is not the purpose of these tributes from 
members of the American Board of Ophthal- 
mology and the Editorial Board of the 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
to extol the literary, scientific, and medical 
achievements of Francis Adler. This was 
done in a special issue of the JOURNAL at the 
time he became emeritus professor at the 
University of Pennsylvania (Am. J. Oph- 
thalmol. 50:1024, 1960). Rather, it is the 
wish of some of us, who have had the good 
fortune to be closely associated with him, to 
demonstrate our admiration for him and to 
indicate publicly that we are better persons 
and our patients, students, and friends fare 
better because we have had the opportunity 
to know him. 

FRANK W. NEWELL 


CURRICULUM VITAE 
OF 
FRANCIS HEED ADLER 


Born: Feb. 4, 1895, Philadelphia, Pennsylvania 
Education: 

B.A. University of Pennsylvania, 1916 

M.S. University of Pennsylvania, 1918 

M.D. University of Pennsylvania, 1919 
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Post-Graduate 

Education: Rotating Internship, Hospital of the 
University of Pennsylvania, 1919-1921 

Experience: Research in General Physiology, 
Woods Hole Marine Biological Laboratory, 
summers of 1915-17, inclusive 

Assistant Instructor, Department of Physiology, 
University of Pennsylvania Medical School, 
1921-1927 

Doctor George deSchweinitz's Staff, Department 
of Ophthalmology, Hospital of the University 
of Pennsylvania, 1921-1927 

Assistant Surgeon, Doctor Benjamin F. Baer's 
Clinic, Wills Eye Hospital, 1927-1933 

Attending Surgeon, Wills Eye Hospital, 1933-1937 

Appointed Chairman of the Department and the 
William F, Morris and George E. deSchweinitz 


Professor of Ophthalmology, Hospital of the 


University of Pennsylvania and Medical School, 
1937-1960 

Emeritus Professor of Ophthalmology, University 
of Pennsylvania Medical School and Hospital, 
1960- 

Diplomate, American Board of Ophthalmology, 
1929 

Appointments: 

Consulting Surgeon, Wills Eye Hospital, 1937- 

Consulting Ophthalmologist, Children's Hospital, 
1960- 

Editorships: 

Associate Editor, AMA Archives of Ophthal- 
mology, 1929-1950 

Editor-in-Chief, AMA Archives of Ophthalmol- 
ogy, 1950-1960 

Consulting Editor, AMERICAN JOURNAL or OPH- 
THALMOLOGY, 1960-1965 

Memberships: 

American Board of Ophthalmology, 1950-1957 

Chairman, 1955 

Consultant to American Board of Ophthalmology, 
1957-1965 

Secretary-Treasurer, American Board of Ophthal- 
mology, 1965- 

College of Physicians of Philadelphia 

American Academy of Ophthalmology and Oto- 
laryngology, President in 1969 

American Ophthalmological Society 1930-, Presi- 
dent in 1962 

American Medical Association, Chairman Section 
on Ophthalmology, 1952-1953 

Fellow of American College of Surgeons 

French Ophthalmological Society 

Trustee, Free Library of Philadelphia 

Publications: 

Physiology of the Eye, MacMillan Company, 1933 

Physiology of the Eye. Clinical Applications, 

` Mosby and Co., 1950, 1953, 1959, 1965 (four edi- 
tions) 

Textbook of Ophthalmology, Saunders and Com- 
pany, 1947 (editions 4-7) (these books were 
translated into Polish, Spanish, Chinese) 

Numerous scientific publications dealing with 
physiological aspects of ophthalmology and ocu- 
lar motility 
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Honorary Lectureships: 
First Gifford Lecturer 
Edward Jackson Lecturer 
Bedell Lecturer . 
deSchweinitz Lecturer 
Honors and Awards: 
Sigma X1, University of Pennsylvania 
Alpha Omega Alpha, University of Pennsylvania 
Medical School 
Howe Medal, American Ophthalmological Society, 
1951 
Medal in Ophthalmology, American Medical As- 
sociation, 1959 
Lucian Howe Medal, University of Buffalo, 1960 
Proctor Medal, The Association for Research in 
Ophthalmology, 1967 
Distinguished Alumni Award, University of Penn- 
sylvania 
Francis Heed Adler Issue of the AMERICAN JOUR- 
NAL OF OPHTHALMOLOGY, December 1960 
American Academy of Ophthalmology and 
Otolaryngology Distinguished Service Award, 
October 1974 
Military Service: 
World War I: Private, United States Student 
Army Training Corps, 1918-1919 
World War II: Consultant, Chemical Warfare 
Service, primary responsibility: research on ef- 
fects of war gasses on eyes under OSRD con- 
tracts, 1941-1945 


PUBLICATIONS OF 
FRANCIS HEED ADLER 


Carcinoma of the pancreas with ulceration into 
the gastro-intestinal tract. J.A.M.A. 76:158, 1921 

The action of atropine in ocular inflammations. 
Arch. Ophthalmol. 55:484, 1923 

The tonic effect of the sympathetic on the ocular 
blood vessels (with E. M. Landis and C. L. Jackson). 
Arch..Ophthalmol. 53: 1924 

The local control of the ocular circulation. Arch. 
Ophthalmol. 53:1, 1924 

Demonstration of normal and abnormal pupillary 
reflexes. Am. J. Ophthalmol. 8:4, 1925 

Studies on the protein content of aqueous humor 
(with E. M. Landis). Arch. Ophthalmol. 54:265, 
1925 

Pupilloscopic findings in lesions in different parts 
of the reflex arc. Arch. Ophthalmol. 55:262, 1926 

The action of atropine in ocular inflammations. 
Arch. Ophthalntol. 55: 1926 

Ocular disorders in defictency diseases. Arch. Oph- 
thalmol. 56 :493, 1927 

A comparative study of the role of pigment in the ` 
physiology of vision. Arch. Ophthalmol. 57:346, 1928 

The entoptic visibility of the capillary circulation 
in the retina. Arch. Ophthalmol. 1:91, 1929 

Iridectomy in glaucoma, Translation from A. von 
Graefe, Berlin, Arch. Ophthalmol. 1:71, 1929 

An investigation of the sugar content of the ocular 
fluids under normal and abnormal conditions, and the 
glycolytic activity of the tissues- of the eye. Trans. 
Am. Ophthalmol. Soc. 28:307, 1930 
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Reciprocal innervation in the extraocular muscles. 
Arch. Ophthalmol. 3:318, 1930 
» The metabolism of the retina: Further notes. Arch. 
Ophthalmol. 6:901, 1931 

Unilateral exophthalmos (with B. F. Baer, Jr.). S. 
Clin. North America 11:1345, 1931 

Extraocular reflexes (with G. P. McCouch). Am. 
J. Physiol. 100:78, 1932 

Is the aqueous humor a dialysate? Trans, Arch. 
Ophthalmol. Soc. Am. Arch. Ophthalmol. 10:11, 
1933 

Disciform degeneration of the macula. Arch. Oph- 
thalmol. 10:879, 1933 

Physiology of the Eye. New York, The MacMil- 
lan Company, 1933 

Problems in the physiology of visual acuity. Arch. 
Ophthalmol. 11:6, 1934 

Apparent optic atrophy with recovery of normal 
central visual acuity. Arch. Ophthalmol. 11:942, 1934 

The influence of fixation on the visual acuity (with 
M. Fliegelman). Arch. Ophthalmol. 12:475, 1934 

Some physiologic aspects of diseases of the optic 
nerve. Ann. Surg. 101:1, 1935 

The mechanism of the fovea (with G. P. Meyer). 
Trans. Am. Ophthalmol. Soc. 33:66, 1935 

Anatomy of the anterior and posterior chambers. 
Lens and vitreous. In Berens, C. (ed.): The Eye 
and Its Diseases. Philadelphia, W. B. Saunders Com- 
pany, 1936, p. 71 

Bilateral partial colobomata of the optic nerve. 
Am. J. Ophthalmol. 20:777, 1937 

Tuberculous lesions of the uveal tract. A review 
of the literature (with G. P. Meyer). Arch. Oph- 
thalmol. 18:275, 1937 

George E. deSchweinitz. Reprinted from Year- 
book of the American Philosophical Society, 1938 

The differential diagnosis of supranuclear and nu- 
clear ocular muscles paralyses. M. Rec. Ann. 1939, 
pp. 98, 99, 197, 200 

Some physiological consideration of the movements 
of the eye. M. Rec. Ann. 1939, p. 194 

Effect of anoxemia on dark adaptation of the nor- 
mal and of the vitamin A deficient subject (with 
P. R. McDonald). Arch. Ophthalmol. 22:980, 1939 

The site of the disturbance in tonic pupils (with 
H. G. Scheie). 76th Annual Meeting, Trans. Am. 
Ophthalmol. Soc., 1940 

Clinical evaluation of tests of dark adaptation 
(with P. R. McDonald). Arch. Ophthalmol. 24 :447, 
1940 

Primary pituitary adenomas and the cavernous 
sinus (with F. Grant and L. M. Weinberger). Arch. 
Ophthalmol. 24:1197, 1940 

Medical treatment of glaucoma. Pennsyl. Med. J. 
44:1263, 1941 

Ocular vertigo. Trans. Am. Acad. Ophthalmol. 46: 
27, 1941 

Chemical equilibrium between blood and aqueous 
humor (with H. G. Scheie and E. Moore). Arch. 
Ophthalmol. 27 :317, 1942 

Piementary degeneration of the retina (with P. R. 
McDonald). Arch. Ophthalmol. 27:264, 1942 

Physiology of the aqueous in completely iridec- 
tomized eyes (with H. G. Scheie and E. Moore). 
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Arch. Ophthalmol. 30:70, 1943 

Juvenile macular exudative chorioiditis (with lI. 
Scarlett). Arch. Ophthalmol. 31:144, 1944 

Role of exophthalmos in the diagnosis and treat- 
ment of Graves’ disease (report on cases). West 
Virginia Med. J. 40:316, 1944 

Pathologic physiology of convergent strabismus. 
Arch. Ophthalmol. 33 :362, 1945 

Effect of anoxia on heterophoria and its analogy 
with convergent concomitant squint. Arch. Oph- 
thalmol. 34:227, 1945 

Physiologic factors in differential diagnosis of 
paralysis of superior rectus and superior oblique 
muscles. Arch. Ophthalmol. 36:661, 1946 

Use of frozen-dried cornea as transplant material 
(with I. H. Leopold). Arch. Ophthalmol. 37:208, 
1947 

Pathologic study of ocular lesions due to Lewis:te 
( B-chlorovinyldichloroarsine) (with W. E. Frey aud 
I. H. Leopold). Arch. Ophthalmol. 38:89, 1947 

Specific treatment of ocular burns due to Lewi«te 
( B-chlorovinyldichloroarsine) (with I. H. Leopold). 
Arch. Ophthalmol, 38 :174, 1947 

Correlations between sensory and motor disturh- 
ances in convergent squint (with F. IZ. Jackson). 
Arch. Ophthalmol. 38:289, 1947 

Gifford’s Textbook of Ophthalmology, 4th-7th ecs. 
Philadelphia, W. B. Saunders Company, 1947, 192, 
1957, 1962. 

Some confusing factors in the diagnosis of paraly- 
sis of the vertically acting muscles. Jackson Me- 
morial Lecture. Am. J. Ophthalmol. 34:4, 1948 

Localizing value of visual fields in patients with 
early chiasmal lesions (with G. Austin and F. C. 
Grant). Arch. Ophthalmol. 40:579, 1948 

Thyrotropic exophthalmos from the viewpoint of 
the ophthalmologist (with R. Dennis). J. Michigan 
State Med. Soc. 48:852, 1949 

The treatment of glaucoma. The Schneider Foun- 
dation Eye Presentation. Postgrad. Med. 7:95, 1930 

Role of the sympathetic system in the genesis of 
vasctlar hypertension and its effect on the eye. Acta 
XVI Concilium Ophthalmol., 1950 

Physiology of the Eye. Clinical Applications, 1st- 
4th eds. St. Louis, C. V. Mosby, 1950, 1953, 1939, 
1965 

Symposium: Strabismus; the pathologic physiol- 
ogy of the horizontal deviations. Trans. Am. Acad. 
Ophthalmol. 57:145, 1953 

Pathologic physiology of strabismus, Arch, Oph- 
thalmol. 50:19, 1953 

Present status of ophthalmic journalism in Amer- 
ica. J.A.M.A. 153 :1358, 1953 

Assessment and first aid treatment of eye injuries, 
Sight Saving Rev. 25 :6, 1955 

Review of convergence and divergence mecha- 
nisms. Am. Orthoptic J. 6:67, 1956 

The use of Tenon’s capsule in strabismus surgery. 
Am, J. Ophthalmol. 45: part 2, 1958 

Symposium: The time factor in graduate educa- 
tion factors determining the length of a residency. 
Trans. Am. Acad. Ophthalmol. 1958 

Multiple choice questions in the written examina- 
tion of the American Board of Ophthalmology. 
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Trans. Am. Ophthalmol. Soc. 56:45, 1958 

Ophthalmology. In Garland, J., and Stokes, J., ILI, 
(eds.) : The Choice of a Medical Career. Philadel- 
phia, J. B. Lippincott Company, 1960, pp. 141-151 

Symposium on the theoretical and practical aspects 
of corneal contact lens application. Trans. Pacific 
Coast Oto-ophthalmol. Soc. 42:89, 104, 185, 1961 

The Education of an Ophthalmologist. Trans. Am. 
Acad. Ophthalmol. 70:17, 1966 

Training in the basic sciences for ophthalmologists. 
Invest. Ophthalmol. 7:9, 1967 

A visual aid in conducting oral examination in 
ocular motility. Trans. Am. Acad. Ophthalmol. Oto- 
laryngol. 1970 

The Functions and the Philosophy of the American 
Board of Ophthalmology. Documenta Ophthalmo- 
logica 34:9, 1973 . 

Correlations between sensory and motor disturb- 
ances in convergent squint (with F. E. Jackson). 
Arch. Ophthalmol. 38 :289, 1947 

Qualifying tests, editorial. Arch. Ophthalmol. 1968 

Multiple-choice question test of the American 
Board of Ophthalmology (with F. W. Newell and 
I. H. Leopold). Am. J. Ophthalmol. January 1971 


APPRECIATIONS 


I have never met Francis Heed Adler. Thus 
my comments are not on how he influenced 
me personally but rather on what role I think 
he has played in ophthalmology. 

His role in physiology of the eye is easily 
seen. His book, first published in 1931, vir- 
tually defined the field of physiology of the 
eye. The easiest answer to the question, 
“What is physiology of the eye?” is “What- 
ever is in Adler’s book.” And Adler contrib- 
uted substantially to original research on 
physiology. 

Generations of residents and faculty who 
know and have worked with him can speak 
best of his influence on them and their prac- 
tice of clinical ophthalmology. 

This brings us to his enormous contribu- 
tion to the standards of ophthalmology. 
Should we honor standards and the admin- 
istrative ability necessary to put them into 
effect? Readers are able to accept a piece of 
work as probably true when it appears in a 
journal of high standards. Dr. Adler was an 
associate editor of the Archives of Ophthal- 
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mology for 21 years and then became editor- 
in-chief for an additional ten years. 

High standards in meetings encourage’ 
good work. Dr. Adler was head of the Ameri- 
can Medical Association Section on Ophthal- 
mology in 1952, president of the American 
Ophthalmological Society in 1962, and presi- 
dent of the American Academy of Ophthal- 
mology and Otolaryngology in 1969, in addi- 
tion to serving many years in each organi- 
zation as an active member. 

What contributes to the educational stan- 
dards of ophthalmology? The American 
Board of Ophthalmology is certainly a part 
of setting and maintaining the high stan- 
dards we have. Dr. Adler served on the 
Board for eight years; and ten years ago 
he became its secretary-treasurer and con- 
tinues in that position to this time. 

There are only a few people in each age 
who have both the superior administrative 
talents and the high personal standards to 
improve the quality of a field. Dr. Francis 
Heed Adler should be recognized as not only 
a creative scientist and effective departmental 
head but as a great national ophthalmic ad- 
ministrator of high standards. 

MATHEA R. ALLANSMITH 
Palo Alto, California 


Upon being invited to write an appreciation 
of Dr. Adler, I found myself in a quandary. 
It would be simplicity itself to describe Frank 
Adler in terms of his achievements in oph- 
thalmology. During the span of his profes- 
sional career he has been a prolific contributor 
to the scientific literature of our discipline, 
most particularly in the area of strabismus 
and the extraocular muscles. He has written 
a classic text of ocular physiology which is 
the paradigm for such publications and he 
has written a standard textbook of ophthal- 
mology used around the world in schools of 
medicine. He has served with enormous dis- 
tinction as the Norris and de Schweinitz Pro- 
fessor of Ophthalmology and chairman of 
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the Department of Ophthalmology at the Uni- 
versity of Pennsylvania, training generations 
of ophthalmologists, many of whom are now 
leaders of the profession. He has served as 
chairman of the American Board of Ophthal- 
mology and continues as the Board's hard 
working secretary-treasurer. He has been 
elected to the presidency or chairmanship of 
the grand triumvirate of American ophthal- 
mic institutions, namely the American Oph- 
thalmologic Society, the American Academy 
of Ophthalmology and Otolaryngology, and 
the Section on Ophthalmology of the Ameri- 
can Medical Association. He has garnered all 
the medals and kudos within the ability of his 
colleagues to bestow. 

Is there any need to comment further on 
the career of such a man? Tt is clear that I 
could not in the least enhance or embellish 
the laurels which abundantly adorn his brow. 
What I want to say about Frank Adler con- 
cerns, rather, the man himself. What kind of 
human being is he? As I review my contacts 
with him over the past 20 years, what emerges 
is the conviction that there is something that 
distinguishes him from other people. One 
might describe it as character, although that 
seems a pedestrian term; a better might be 
integrity, but even that does not quite convey 
it. What most closely encompasses the essence 
of Frank Adler for me is his goodness and 
gentility. So many are driven by ambition, 
the overriding desire for achievement, that 
they become the victims of their own fust for 
power or renown. What distinguishes this 
man is that in no manner or fashion can such 
motives be ascribed to him. His enormous 
achievements have been the product of intel- 
lectual ability and hard work. He may have 
had his share of luck, but he never seems to 
have needed luck. He achieved greatly through 
innate qualities. Frank Adler's feet have al- 
ways been on the ground-—never on anyone's 
neck. 

In these days of dubious morality it seems 
banal to use such terms as integrity, character, 
honesty, decency. Nevertheless, there are no 
better terms with which to characterize him. 
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When I conjure him up in my mind, what 
stands out is this constellation of virtues. I: 
is this which one feels and responds to; it i: 
this more than anything else that makes hin 
beloved of his colleagues and motivates then 
to say the things they feel so deeply. 

When, in addition, one realizes that Frank, 
Adler is a truly literate and cultivated mar 
who has served with distinction on the boards 
of many of his city's leading cultural institu 
tions, one begins to experience a sense of un 
reality. Is there really a Frank Adler or has 
he been concocted out of thin air? Yes, there 
is a Frank Adler and I have been fortunate 
to know him and to have been graced with 
his friendship. Francis Heed Adler enriches 
our lives—he is the model upon whom we 
wish we were patterned. Long ago Chauce- 
described him: 


A verray, parfit gentil knight. 


GoopwiwN M. DnEININ 
New York, New York 


In 1933, a young instructor in physiolog 
and ophthalmology at the Medical School o` 
the University of Pennsylvania realized that 
there was no existing textbook in English on 
the physiology of the eye. This was a clear 
need he promptly remedied in “Physiology 
of the Eye," a 406-page text of excellert 
teaching material, adequately indexed for 
the student and well referenced for those wh 
wish to go deeper into the subject. 

Aspects of the author's personality are ev'- 
dent in the text. Thus, the statement is made 
in the introduction that "the physiological as- 
pects of the subject have been avoided wher- 
ever possible." There is an interesting com- 
ment, on page 23, that "there are about as 
many arguments against each theory as 131 
favor of it, and further research was neede1 
to throw light on the subject." 

Adler’s early interest in the pupil involve | 
him in aspects of quantitative chemistry an | 
drug interactions. l'our pages are devoted to 
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the Argyll Robertson pupil. In the chapter on 
the lens, there are references to membrane 
permeability and organ specificity on page 
104, showing that 40 years ago Dr. Adler was 
anticipating some of the hottest research 
topics of today. The youthful Adler did not 
hesitate to differ with another young inves- 
tigator, Sir Stewart Duke-Elder, on the sugar 
content of the vitreous. 

His electroretinograms are illustrated on 
page 175 with a string galvanometer, and he 
was cited on the metabolism of the retina. The 
metric system of measurement was already 
in use by Adler for visual acuity. Adler cites 
the possibility of whole eye transplants, but 
he has some questions about it that have not 
yet been solved. The chapter on binocular 
vision is probably the one that has least 
changed since 1933. 

Viewed from four decades later, Dr. Ad- 
ler's introduction to teaching ophthalmolo- 
gists is a very solid contribution. 

Rosert P. Burns 
Portland, Oregon 


To the hundreds of students and practi- 
tioners of ophthalmology, who over the years 
have known Francis Heed Adler through his 
authoritative textbooks and scientific articles, 
his name is legendary. His contributions have 
consistently been responsible for the high de- 
gree of educational attainment of the modern 
ophthalmologist. 

To know him personally—to work with 
him and to see him in action—is a privileged 
glimpse at yet another side of his greatness, 
for he 1s entirely human, warm, and modest. 
Above all, one recognizes his fine analytic 
mind, his self-discipline, and his complete 
honesty and integrity in all matters. 

It is a great honor and pleasure to pay a 
tribute of admiration and respect to a man 
who has for many vears been such a direct 
and indirect inspiration and example to oph- 
thalmologists everywhere. | 

F. Puinizy CALHOUN, JR. 
Atlanta, Georgia 


JANUARY, 1975 


In a sense my assessment of Francis Heed 
Adler is similar to that of the blind man who 
examined only one segment of the elephant 
and derived an incomplete picture. My asso- 
ciation has occurred late in life and under re- 
stricted circumstances. Nevertheless, this ex- 
posure, limited as it might be, has been re- 
warding. I first saw Dr. Adler when he ap- 
peared as a speaker at the Ophthalmic Alumni 
Meeting of the University of Oregon Medical 
School. At that time he had retired as chief 
editor of the Archives of Ophthalmology and 
presumably was preparing for a well-earned 
tour of rocking-chair ophthalmology. How- 
ever, his spirited presentations did not appear 
to fit an individual preparing to retire intel- 
lectually. Later at a recreational get-together 
at Mt, Hood he showed that neither was he 
physically decrepit by decisively defeating a 
number of younger individuals in a contest 
involving pushups. He has sustained this same 
mental and physical agility to the present. 

My subsequent association with Dr. Adler 
has been on the American Board of Ophthal- 
mology where he was first serving in the ca- 
pacity of a consultant and later as secretary. 
It is through this exposure that he has influ- 
enced me most. To the uninitiated the Ameri- 
can Board of Ophthalmology has changed 
little over the years. However there has been 
an extensive and persistent effort to upgrade 
the quality of the written examination and to 
standardize the oral examiations as well as 
possible. Much of this effort stems from Dr. 
Adler. He helped initiate these reforms as a 
consultant and has pursued a constant policy 
of upgrading as secretary of the Board. The 
results of his efforts are self-evident. 

In providiug leadership as secretary of the 
Board Dr. Adler has exhibited a quality that 
some might view as unusual in an older man. 
In the years I have been associated with him 
he always dealt with problems of the present 
or the future and rarely has made reference 
to the past. T believe it is this quality, coupled 
with an intelligent and inquisitive mind, that 
best typifies him. Little is given to past ac- 
complishment. It is not yesterday and its 
successes that preoccupy him but rather the 
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challenges of today and tomorrow that com- 

, mand his attention. 

LEONARD CHRISTENSEN 
Portland, Oregon 


——X— O e a o MA i ann 


Every op atbalmie generation seems to pro- 
duce a halt dozen or so individuals who stand 
head anl shoulders above their colleagues. 
Some continue their activities for many vears 
aiter their official retirement, continuing to 
contribute "nnovative ideas indefinitely, It is 
hardly necessary to dwell on Dr. Adler’s 
earlier contributions, his classic textbook of 
phiysiolezv, his superb clinical skills, his re- 
nown as a teacher and catalyst in igniting the 
spark oi excitement in many young men to 
pursue c Hfe-long interest in some of the aca- 
demic aspects of our specialty, There is usu- 
ally no proble n arousing clinical interest. If 
exer the term "gentleman and scholar" were 
applicab e to any one individual, it would cer- 
tainly be Francis Adler. 

But in many respects, Dr. Adler’s most 
significant contributions have come after his 
withdrawal from his active administrative and 
clinical duties. The American Board of Oph- 
tl almology has always been one of his major 
interests, but upon assuming the secretary- 
ship, he was able to devote almost full time to 
the organization, He has fought vigorously 
te deferil its autonomy and has been ever 
watchful to ensure the highest standards of 
excellence and fairness in the conduct of the 
examinations, Only one who has worked 
closely with him is able to appreciate the 
breadth and depth of his many abilities. I con- 
siler it a real privilege to have had this op- 
portunity. 

A. G. DEVoE 
New York, New York 


| entere! ophthalmology through the door 
oi physiology because the multitude of physi- 
ologic processes active in a small almost self- 
centaine l system fascinated me. And so it was 
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that when Francis Heed Adler's " Phys 
of the Eye” appeared in 1933, I wis 
lighted and inspired by the masterfu 
in which the marriage of physiolo s 
clinical ophthalmology could be consumi : 
Everything else he wrote, and that was : 
little, extended his influence on n v 
quent activities and my attempts to iit ~ 
facts of ocular physiology into cintcal 
cine. So much was this so that ate feiri 
age I went to America primarily to hno. 
people personally, Verhoeff and Adler | 
the former I had many arguments cxte? 
well into the night, all in the best of =] 
although not always in agreement, hit 
Master realized that I was young; ther.. 
we remained the best of friends win 
death. With Adler I had a glorious tic 
livened by the charm of hr. wife, í 
about ocular physiology in its wies 
from the nature of the aqueous bin | 
ocular motility and its neurophysioleg 
cussion so engrossing that | could wi 
suade him to play his violin. To a ccrta i 
tent I earned my keep by helping lin 
morning to dig away an immense blan v 
snow from the door of the garage 
highway. The other intimate meeting | 
with him and his wife was in the trair 
Philadelphia to Hot Springs and at the | 
ing of the American Ophthalmologic 1 
ciety--an equally enjoyable expertem 
with less stress on the scientific aso. 
our interests; both of these occasions 
undoubtedly highlights in mv early 
Sir STEWART Durg I) > 
London, Types, 
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One of the measures of a tencher is t. 
tent and depth of his influence end 
moved to sav that T felt Dr. Adlet’s pn. - 
throughout the early vears of iv vor 

The first textbook of ophthalmic’. 
bought was “Physiology of the Eye. € i 
Applications.” This book, so widely ie 
praised throughout the world, was a 1e 
tion for me, a novice fascinated by tlie 
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Initially, the review sections and the papers 
carefully selected and edited by Dr. Adler in 
the Archives of Ophthalmology helped my 
fledgling understanding of ophthalmology. 
They were informative and, perhaps more 
important, stimulating. As my training pro- 
gressed and I reached a stage where I felt 
I could tackle the awesome problems of ocu- 
lar motility, it was Dr. Adler’s writings that 
I learned to rely on. He has made order out 
of chaos and many times during long night 
hours has saved me from discouragement and 
even abandonment. 

Finally, at the culmination of my formal 
studies, it seemed most appropriate to write 
a letter to Dr. Adler and request my exami- 
nations. Although it may not have been rea- 
sonable I nonetheless felt reassured that Dr. 
Adler, whose work had so helped me, should 
now examine me. I felt, during the oral 
sessions, that he was moving about keeping 
things running smoothly for us. He had 
taught us and now he wanted to be certain 
that we could do our best. 

I'm certain I speak for all the men and 
women of my generation of ophthalmologists 
when I thank Dr. Adler for giving us the op- 
portunity to stand on his shoulders—the 
shoulders of a giant. 

J. Terry ERNEST 
Chicago, Illinois 


Few have contributed as much to the dis- 
cipline of ophthalmology as Francis Heed 
Adler. As researcher, teacher, author, clini- 
cian, and educator, he has left his imprint; 
and ophthalmology is the better for it. In 
spite of the many honors which have come to 
him and the many accolades he has received, 
he continues to be modest, likable, and ap- 
proachable. 

In this age of disillusionment when stan- 
dards and the verities are being challenged, 
and many leaders are found to have feet of 
clay, it is refreshing to have a man of unim- 
peachable integrity to call on and to emulate. 
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Such a one is Francis Heed Adler. May he 
continue to enjoy the blessings of a Jong and 
fruitful life. 
DuPont Guerry II] 
Richmond, Virginia 


In the days when both of us were,relatively 
young and vigorous I knew Dr. Adler largely 
through reading his numerous and always 
scholarly articles and from careful study of 
his outstanding book on ocular physiology. 
Even at that time he was considered one of 
the great teachers in ophthalmology. When I 
finally came to meet Frank in person I was 
amazed that such a young man could have 
built so enviable a reputation for excellence 
in all of his professional endeavors. 

As time passed and I saw him at various 
meetings and social gatherings, I came to 
know him better and to realize he possessed 
gifts and talents other than those strictly re- 
lated to ophthalmology. I learned that he is a 
remarkably well-educated gentleman, unusu- 
ally well read, an accomplished violinist, and 
even a gourmet cook. He is a liberal thinker 
who supports his views with well-reasoned 
arguments and an elegant vocabulary. 

In the past ten years during which we have 
served together on the American Board of 
Ophthalmology I have had the rare privilege 
of working closely with Frank in furthering 
its aims. Dr. Adler has been a superb secre- 
tary to the Board. With his guidance and 
the inestimable assistance as registrar of his 
charming and most efficient wife, Emily 
Anne, my two years as Chairman of the 
Board were the most enjoyable and satisfying 
of my tenure with that body of dedicated and 
hard-working ophthalmologists. 

As a teacher Frank has been much con- 
cerned with the educational impact of the ex- 
aminations on the many hundreds of candi- 
dates for the diploma of the American Board 
of Ophthalmology and their effect on the 
many residency training programs in this 
country. While constantly striving to improve 
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the examinations he has never lost sight of 
the primary objective of the Board to qual- 
ify fairly a body of well-educated clinicians 
who would serve the public earnestly, hon- 
estly, and well. In this regard he has had a 
sincere and almost fatherly interest in each 
individual candidate for the certificate, es- 
pecially those whom he could sense were 

emotionally stressed by the examinations. 
My admiration for Frank has increased 
through the years but the awe which I felt 
in his presence has been replaced by a sincere 

and lasting affection. 
Davip O. HARRINGTON 
San Francisco, California 


All of us have been guided in our inten- 
tions by emulation of outstanding figures in 
ophthalmology. I feel deeply privileged to 
have known Francis Adler, and consider him 
one of those individuals who have influenced 
my own goals. His warmth, consideration, 
impeccable fairness, and his genuine concern 
for every American Board candidate are 
well known and appreciated by all of us who 
have had the distinction to serve with him. 
I wish him the best on this occasion. 

Joun W. HENDERSON 
Ann Arbor, Michigan 


Do good to thy friend to keep him, to thy enemy to 
gain him. 

No honor can be greater than the respect 
and confidence of one’s colleagues. In this 
area you have excelled, and among all the 
awards you have received none surpasses the 
tribute to you in this issue of the JOURNAL. 
It is a spontaneous and warm acknowledg- 
ment of vour contributions to physiology, 
teaching, administration, and the practice of 
medicine. We all owe much to you for your 
work on the physiology of the eye and I admit 
to many pleasant hours of study of the best 
textbook on this subject. I have always ad- 
mired your sincerity, integrity, and honesty 
in your relation with students, Board candi- 
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dates, and your confreres and I have never 
heard you criticized for any of your actions. 
This is a strange occurrence in any scientific 
field and I feel it has resulted from your own 
high standards of performance, and a willing- 
ness to see all sides of a problem. 

You can look back with pleasure and say, 
what have I done, whom have I done what 
for. Those of us who have been associated 
with you through these years can attest your 
many accomplishments and the host of stu- 
dents who have come into your sphere have 
spoken for themselves. 

A quotation from an equally distinguishec 
Philadelphian, Benjamin Franklin, is onc 
that applies to you: 

Nothing concerns you more; for, as the happines- 
or real good of men consists in right action, : nc 
right action cannot be produced without right ouin 
ion, it behooves us, above all things in this world, t 
take care that our opinions of things be accordin: 


to the nature of things. The foundation of all virtue 
and happiness is 1n thinking rightly. 


MICHAEL J. I1oGcAN 
San Francisco, Califorma 


My knowledge of the great accomplish- 
ments and contributions to ophthalmology 
made throughout his career by Francis Adle- 
dates back to my earliest vears in ophthal 
mology. My admiration of his achievements 
preceded by many years my first meeting with: 
him at the examinations of the American 
Board of Ophthalmology. In the past nine 
years in which I have come to know him per 
sonally, to my admiration has been aded 
affection and respect for a great person. 

In all the time I have known him, he ha« 
never been other than thoughtful, kind anc 
courteous, ever understanding, fair and hon 
est in his relations with everyone. Over the 
advancing years, his astute approach to the 
problems which beset the Secretary of the 
Board has shown no signs of decline; hi: 
decisions are invariably based on a thoroug?: 
appraisal of the many factors concerned ane 
the results reflect his wisdom. 
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I wish for him a continuing happy, useful, 
and productive life. He occupies a unique 
place in the long history of ophthalmology 
and in our hearts. 

Robert W. HOLLEN HORST 
Rochester, Minnesota 


It has been my good fortune to have had 
contact with Francis Adler on several proj- 
ects. During the chemical burn project of the 
OSRD during World War IT, Philadelphia 
represented middle ground of the East Coast 
group commuting between Boston and Balti- 
more. Despite the fact that antidotes were 
concocted for war gases which were never 
used, there were some residua of useful in- 
formation. The team of Adler and Leopold 
worked on DFP (Toropryl), a "humane" 
war gas designed to render the enemy myopic 
by intense ciliary spasm. Much of the corneal 
biochemistry and physiology learned on this 
project was later incorporated in that standard 
text by Adler, “Physiology of the Eye.” Fran- 
cis was never one to neglect the social graces 
even during the rigors of fighting the war in 
the laboratory, and the OSRD problems were 
debated delightfully at the Adlers's over po- 
litically named concoctions and while bowl- 
ing on the green. While serving on the edi- 
torial board of the Archives of Ophthalmol- 
ogy with Adler as chief editor, and on the 
American Board of Ophthalmology with Ad- 
ler as secretary-treasurer, it was obvious to 
me that he understood the problems and al- 
ways wanted practical solutions. His highly 
organized nature is always tempered by his 
infectious enthusiasm and joie de viure (wit- 
ness his gait), and his listener must be alert 
not to miss the nuances of his humor. It is 
and has been great having Francis Heed Adler 
in positions of authority, now with his de- 
lightful and efficient wife, Emily Anne, at 
his side. 

WiLLIAM F. HuGHes 
Chicago, Illinois 
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Francis Heed Adler has combined the dis- 
cipline of a scientific scholar with the sensi- 
bilities of a gentleman of arts and letters. His 
responsibilities inherently became progres- 
sively greater and more widespread through 
his continuing decades of practice, teaching, 
and inquiry. His rise to these responsibilities 
can be quantitated in part as the pages in his 
classical textbook, ‘Clinical Physiology of 
the Eye," increased from an initial 400 in 
1933 to nearlv 1,000 in its fourth edition. His 
ten years as chief editor of the Archives of 
Ophthalmology also yielded a measurable in- 
crease in quality and quantity of publications. 
His more than two decades of intense com- 
mitment to procedures and standards of the 
American Board of Ophthalmology have fur- 
ther produced measurable numbers of refine- 
ment in the written examinations and the 
numbers of ophthalmologists emerging from 
them. Never, however, have mounting obli- 
gations precluded his role of empathetic coun- 
selor to students, young ophthalmologists, and 
hopefuls in such diverse fields as music and 
library science. 

His continuing stance has been that of gen- 
uine inquiry leavened with warmth and com- 
passion, His intolerances, far less frequently 
shown, are evoked by those who would de- 
stroy, trample, pretend, or seek to shortcut 
the routes of full inquiry and validation. 

His love for the mind, and its thoughtful 
goals, has been charmingly accompanied by 
a working commitment to physical fitness, and 
a gustatory talent both in preparing and con- 
suming delicacies for the inner man. Thus, 
neighbors and visitors have enjoyed the mul- 
tiple Adler virtues of his swimming. pool, 
gourmet table, tonic companions, and mental 
feasts. 

His peppery moments of disappointment 
and anger directed to those who fail to see or 
meet commitments, accentuate his long fore- 
bearance and willingness to travel that second 
mile in behalf of the capable individual who 
had not evolved his understanding. 

Ophthalmologists who relish the stimulus 
of direct contact with Dr. Adler seek to trans- 
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mit many of his concepts. They are more 
comprehensive students by virtue of these 
contacts and are, therefore, obligated to ex- 
tend such concepts. The obligation is a pleas- 
ant one, just as in his life pattern Dr. Adler 
has used pleasure and charm of personality, 
in the best sense of the word, to cement the 
needs of patients and students in an unending 
search for truth. 

ARTHUR H. Keeney 

Lomsville, Kentucky 


Dear Dr. Adler: 


The life of an eminent ophthalmologist is 
almost an open book, and one day as I turned 
the pages of "Who's Who Among Physicians 
and Surgeons," I learned of your approaching 
80th natal anniversary. I take advantage of 
this occasion to write this birthday letter as I 
recall with pleasure by indebtedness to your 
accomplishments in advancing ophthalmology 
in the teaching sessions of the Academy, in 
your distinguished lectures and articles, and 
especially for your texts on clinical physiology 
of the eye, of which the precursory format 
appeared in 1933, one year before the first 
volume of Duke-Elder's “Textbook of Oph- 
thalmology." In 1933, Sanford Gifford inau- 
gurated a postgraduate course in ophthalmol- 
ogy at Northwestern University and my 
assignment was ocular physiology and phys- 
iologic optics. Your 1933 monograph proved 
an invaluable aid in both my teaching and 
research. Your extended discussion of the 
trigeminal pupillary reflex led to my studies 
of the mechanism of photophobia in which the 
trigeminal pupillary reflex is an important 
factor. Articles published in journals of oph- 
thalmology may be soon forgotten unless their 
significance 1s later noted in textbooks. T am 
indeed grateful that my sundry contributions 
have received attention in the various editions 
of your celebrated “Clinical Physiology of the 
Eye," and the clinical applications that you 
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stress have been most helpful in my persona. 
practice. 
Appreciatively yours, 
JAMES Jt. LEBENSOI1IN 
Chicago, Illinois 


Not too long ago, future physicians an | 
surgeons were inspired by “Arrowsmith,” 
written by Sinclair Lewis, and “The Microt ¢ 
Hunters," by Paul DeKruif. Theseare stori s 
of individuals of utmost dedication and mo- 
rality, keen scientific acumen, and well-moti 
vated character—all associated with what wis 
thought to be the best in medicine. Today s 
standards may have changed, but medie e 
still produces from its ranks many fine pe 
sons, and some, who for various reasons, a'e 
more appreciated than others. Only a few ci 
us have a chance to learn, work, live, and relcx 
with truly outstanding leaders. 

It is not difficult to delineate characteristics 
that make one man stand out among his cc }- 
leagues. However, reasonable men do not £l- 
ways agree as to what constitutes important 
characteristics, or essential ingredients o: 
greatness. Rarely in a generation, perha^» 
only once, a man appears who is unanimous^ 
and unquestionably accepted as a real anc 
exemplary leader. 

Francis Heed Adler was born 80 years aii 
in Philadelphia, a city that has produced ma: 
great physicians. Others will write o: 1i 
distinguished accomplishments in a lou: 
career—his contributions to physiology, his 
textbook “Physiology of the Eye. Clinical 
Applications." the revision of Gifford’. 
“Textbook of Ophthalmology,” a residency 
program at the Hospitals of the University o^ 
Pennsylvania, editorship of the Archives »' 
Ophthalmology, his many honorary lectus 
and prizes, and his leadership of numer: us 
top-flight ophthalmological societies. Mv owa 
association with Francis Adler made ive ¢y:- 
preciate what he has meant to our secht? 
and community, and I am ever grateful or 


"what he has meant to me. He influenced ‘ne 
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as a man and as a physician. He taught me 
that physiology is a human experience as 
well as an accumulation of knowledge. He 
made me aware of the hopes, ambitions, 
enthusiasms, fashions, and phobias that are 
part of medicine and ophthalmology. He 
clarified the value of research that is mott- 
vated by sheer intellectual curiosity. 

When we were young we were taught to 
respect our elders. The more cynically in- 
clined assure us that this teaching was instilled 
in us early by clever parents and sinister 
school teachers who had to teach respect in 
order to wield less painfully the heavy hand 
of authority. Some of us were quick to ob- 
serve, without prodding, that individuals such 
as Frank Adler really did know much more 
about life, because his work and behavior 
made us aware of the meaning of wisdom. 
As a rising star in ophthalmology, and today, 
in his present position as a senior statesman- 
ophthalmologist, he generously shares his 
treasury of information and conclusions based 
on a lifetime filled with a variety of great ex- 
periences. He made clear that scientists are 
people possessed of the same strengths and 
weaknesses as anybody else. He also proved 
that it 1s possible to maintain one's strength, 
direct one's energies along fruitful lines, and 
be a contained and productive person through 
all types of troubled, even tragic times. To 
this day, he has demonstrated that age is no 
impediment to the development of stimulat- 
ing, creative, and vibrant ideas. 

Francis Adler taught me that it 1s possible 
for a group of people to work together in 
research and clinical ophthalmology, and to 
make an exciting joint enterprise of discov- 
ering scientific truth and transmitting it, in 
its beauty and power, to the oncoming gener- 
ation. 

He combines, in rare fashion, the talents 
of an avant-garde basic scientist, a capable 
human clinician, patient teacher, lucid author, 
careful editor, meticulous administrator, and 
a warm and lovable friend. 

IrvinGc H. LEOPOLD 
Irvine, California 


JANUARY, 1975 


Only a few individuals in any generatiou 
exert a major and lasting influence on their 
area of medical specialty. It is even more un- 
usual for such a person to leave a lasting 
imprint in multiple areas of his specialty. No 
one in our generation has been more effective 
in altering ophthalmology for the better than 
has Francis Heed Adler. Early in his career 
he made major and lasting contributions to 
our knowledge of the physiology of vision 
and extraocular motility through his labora- 
tory experimental studies. His texts have been 
standard references for all ophthalmologists 
and physicians interested in vision. Dr. Adler 
has also been one of the great teachers of 
our time, both in his role as chairman of the 
Department of Ophthalmology at the Uni- 
versity of Pennsylvania from 1937 to 1960, 
and through his superb textbook on ophthal- 
mology for medical students. He has greatly 
influenced postgraduate education in our spe- 
cialty, as either chairman or president of our 
major ophthalmic studies, and especially 
through his dynamic leadership of the Ameri- 
can Board of Ophthalmology as a member of 
the Board, consultant, and executive secretary. 

The listing of Dr. Adler’s academic con- 
tributions in laboratory and clinical investiga- 
tions, teaching, and administrative leadership 
is unquestionably impressive. Of equal, if not 
more, importance, however, is the influence he 
has exerted on our specialty through his un- 
erring integrity and insistence on fairness. 
These accomplishments are all the more im- 
pressive because he was able to accomplish 
them in such a quiet, modest, unassuming way. 

In case Í have painted Dr. Adler as an 
angel, I should hurriedly correct that impres- 
sion by saying he is one of the most delightful 
companions in the world, who 1s always ready 
to join in festivities. 

A. EDWARD MAUMENEE 
Baltimore, Maryland 


1947—] received orders from Bu Pers, 
U.S.N.R,, to report to the Commodore of 
Destroyer Division 32, U.S. Pacific Fleet as 
the sole medical officer for four destroyers. 
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I had already learned that since I had ex- 
pressed to Bu Pers my medical interests in 
ophthalmology such an assignment was not 
only consistent but predictable. 

As my primary medical responsibilities con- 
sumed only a few hours a day, but my pres- 
ence was on a continual stand-by alert, what 
better opportunity could I have to begin to 
read the basic texts in my chosen field. That 
is where [ met Adler the author. Many the 
hours I read and reread his lucid text on 
visual physiology and had many opportunities 
to confirm visual responses to vestibular 
stimuli. 

1954— I met Professor Francis Adler the 
examiner. Fortunately for me, I knew well 
his classical differentiation of a superior 
oblique palsy from a superior rectus palsy so 
our encounter was pleasant and brief. 

1969—Upon being elected a member of the 
American Board of Ophthalmology I began 
to know Frank Adler the man. These past five 
years have exposed me to his knowledge, his 
kindness, his organization and industry, but 
more important, to his integrity and willing- 
ness to take a stand, however unpopular, and 
defend it. I know I am a better person as a 
result of this experience and will continue to 
grow aS I watch this master perform. 

I:pwanp W. D. Norton 
Miami, Florida 





My respect and admiration for Frank 
Adler could have been based on many differ- 
ent things, for he is a man of many aspects. 
His humanism, his music, his clinical skills, 
his public service as author, editor, and 
Board secretary could any one of them com- 
mand intense respect and admiration. How- 
ever, the facet that has always aroused my 
greatest interest and attention has been his 
advocacy of the role of basic science in the 
clinical specialty of ophthalmology. 

His advocacy has been first of all by ex- 
ample, for he held simultaneous appoint- 
ments in physiology and ophthalmology at 
the University of Pennsylvania after com- 
pleting his residency. His advocacy con- 
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tinued in his books, "Physiology of the 
Eye" and its successor, "Physiology of the 
Eye. Clinical Applications." It continued 
further in his contribution to the therapy 
of eye burns in World War II. His advocacy 
of basic science was further manifested in 
his editorship of the Archives of Ophthal- 
mology and was in no small part responsible 
for the increase in excellence of that journal 
under his editorship. The advocacy was 
enunciated in detail in Dr. Adler's Proctor 
Lecture delivered in 1967. It has been main- 
tained during his secretaryship of the Ameri- 
can Board of Ophthalmology despite some 
less than enthusiastic support by a few of his 
colleagues, 

Although there are many facets of this 
multifaceted man deserving of recognition, 
this aspect is perhaps rarer, more individual- 
istic, and most far-seeing. Frank Adler, the 
basic science men in ophthalmology salute 
you! 

ALBERT M. POTTS 
Chicago, Illinois 


I find myself thinking superlatives and 
seeking supersuperlatives to express my ad- 
miration for Frank Adler. Small wonder, for 
it is rare to find such brilliance, integrity, 
modesty, compassion, and unsurpassed pro- 
fessional aptitudes in one man. 

Among his traits that have always im- 
pressed me are righteous indignation over 
anything or anybody smacking of hypocrisy 
deceit or demagogy ; and charity toward col- 
leagues who may fall short of his virtues o: 
his standards. 

Among I'rank Adler's numerous contribu- 
tions, not the least are the tone and “class” 
he has lent to ophthalmology. 

ALGERNON B. REESE 
New York, New York 


I cannot claim Frank Adler as one of im 
own instructors, preceptors, or professors 
Although deprived of a direct share in hi- 
professional skills, insights, and scientific 
contributions, in recent years it has been mv 
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good fortune to become acquainted with Dr. 
Adler. His effortless, indeed graceful, even- 
handed way of appealing to the best in his 
fellow physicians ennobles and spurs us to 
fresh resolution. Both the depth of his con- 
cern for the profession and for his col- 
leagues and the warmth with which he re- 
gards us surface readily on a horizon con- 
siderably broader than visual science. 
Marvin L. Sears 
New Haven, Connecticut 


For more than 40 years the ophthalmic 
community has been the fortunate recipient 
of the teaching, keen insight, friendly coun- 
seling, good humor, and leadership of Francis 
Heed Adler. His interest in physiology, which 
encompasses all the subspecialties, has per- 
mitted his scholarly judgment to influence 
most areas of ophthalmic practice. His wis- 
dom, foresight, and dedication are of even 
greater value to all of us now in his ad- 
ministration of the American Board of Oph- 
thalmology. Ophthalmology and ophthal- 
mologists have been blessed by their asso- 
ciation with this unique gentleman and 
scholar. 

ROBERT SHAFFER 
San Francisco, California 


It is mid-1951, and for the past year I have 
been devouring a new book, "Physiology 
of the Eye. Clinical Applications."—indeed 
trying to commit it to memory. On the day 
In question the American Board examina- 
tions are being given at Cook County Hospi- 
tal and as a second-year resident I gaze in 
awe at the gray-haired, confident, suave, 
and imposing senior examiners. Suddenly 
one of the olympian figures speaks out: “Can 
I get an ophthalmoscope that works?" Shoch 
to the breach. I run to get my new Gtantscope 
but unfortunately in my haste I forget the 
transformer. He looks at the dangling cord 
and says gently, "These work better when 
they're plugged in," thus I meet the author 
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of my ophthalmic bible—Francis Heed Ad- 
ler. " 

I dine out on this small encounter for many 
years, speaking glibly of "my friend" Frank 
Adler. Dut the fates are kind and over the 
next 20 years this small delusion becomes the 
truth, Frank Adler and I do indeed become 
friends, a friendship that remains warm and 
comfortable in spite of our differences in age 
and background. This of itself is not notable 
but what is astonishing is that as one traverses 
the not-too-small world of ophthalmology, one 
finds that exactlv the same emotions are felt 
by all who know Francis Adler. One wonders, 
why this universal adoration? He is a giant 
in the field but there are more prestigious 
figures who do not command this affection ; 
he has written several standard texts, others 
have also done so, but one hears reference 
only to their texts not to the men and he has 
produced great students who have gone on 
to head their own departments and who still 
speak of their former chief with fondness 
and admiration, a finding not universal among 
disciples of other great figures in ophthal- 
mology. What is the magic key that explains 
this universal respect and affection that Tran- 
cis Adler commands? The answer appears to 
lie in two character traits that stand out above 
all others—-gentleness and fairness. Dr. Adler 
has a very highly developed sense of justice 
but has the rare ability to combine this with 
compassion and gentleness. 

My most intimate relationship with Francis 
Adler in recent years has been through the 
American Board of Ophthalmology and his 
activities in this organization are perhaps the 
best evidence of the characterization I have 
given him. Most candidates for the American 
Board of Ophthalmologv do not realize that 
the best friend thev have ever had is Francis 
Adler. He protects them against unfair ques- 
tions, "Why does anvone have to know 
that?” ; he protects them against irascible ex- 
aminers, “He has a language problem, let's 
trv another examiner” ; and he protects them 
against stodginess and out-worn tradition, 
"Let's try a new format for the exam." He is 
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the oldest and yet the youngest among us and 
gives to all of us the best and truest example 
of an elite person, that is, not someone who 
seeks special privilege because of his talents 
but one who seeks to use these talents to raise 
all about him to his level. 

All of us in ophthalmology, whether we are 
personallv acquainted with Francis Adler or 
not, have,benefited from his lifelong devotion 
to truth, justice and compassion. For this and 
for your gift of friendship, dear Dr. Adler, 
many thanks. 

DavID SHOCH 
Chicago, Illinois 


Those of us who have come to know Fran- 
cis Heed Adler in recent years, find it hard 
to imagine the rapid pace that he must have 
maintained in his preretirement years. Far. 
from slowing down and becoming an observer 
of the passing parade, he has sustained an 
active interest and participation in a wide 
variety of subjects pursuing each with char- 
acteristic thoroughness. Francis Adler has his 
own unique style which is dominated by his 
fair minded approach to problems and his un- 
shakable adherence to an enviable code of 
moral and scientific values. Few men have 
been able to match his breadth of knowledge 
and competence as a teacher, scientist, writer, 
and administrator; or his ability to spur col- 
leagues to action. 

In addition, Francis Adler is, and 1s su- 
perbly, first and foremost a tremendous oph- 
thalmologist. This comes through loud and 
clear to those who have had an opportunity 
to work with him on the American Board of 
Ophthalmology where his sense of humor, in- 
terest in young people, and unfailing courtesy 
to candidates and examiners alike, has estab- 
lished a highly desirable environment. The 
progressive attitude of the Board, its commit- 
ment to the maintenance of professional com- 
petence by a continuing educational process 
and its favorable disposition to innovation is 
in large part due to Dr. Adler’s stewardship 
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and his willingness to accept new approaches 
if they have merit. 

I am delighted to have this opportunity to 
salute one of the giants of ophthalmology who 
has set an admirable pattern for all of us to 
follow. 

WILLIAM IT, SPENCER 
Los Angeles, California 


Francis Heed Adler personifies the pursuit 
and attainment of excellence characterizing 
ophthalmology in the past five decades. 

The multiplicity and breadth of his contri 
butions to American ophthalmology in his 
roles as clinical training director, editor, phys- 
iology teacher, and practicing ophthalmologist 
are touchingly recounted, both on the occasion 
of the dedicated issue of the AMERICAN 
JOURNAL or OPHTHALMOLOGY in Decembe: 
1960, and on his receipt of the Proctor 
Medal. To have had the opportunity to vist 
his home and enjoy his hospitality is for me 
a personal event to be treasured. 

Doctor Adler is a man of many careers an! 
talents. To me his greatest impact has Deer 
through his leadership in ophthalmic educa 
tion, so vividly demonstrated in a small sam 
pling of his own words: 

Appropriate + fucation——“The prime objec 
tive of education to train practicing physicians 
is being forgotten. Teachers are now picked 
on the basis of their accomplishments in re 
search for the glory of the school rather than 
for their ability to teach for the edification 
of the students" (The education of an oph- 
thalmologist. Trans. Ophthalmol. Otolarvr - 
gol. 70:20, 1966). 

Adequate preparation—“The lack of cor 
tact of ophthalmologists with the biomedical 
sciences will, if not corrected, seriously lim t 
the horizons of clinicians and retard the de- 
velopment of new approaches to ocular dis- 
ease" (Training in the basic sciences for « pl- 
thalmologists. Invest. Ophthalmol. 70:11, 
1968). 

Clinical orientation in academic ophtha' 
mology-—" Academic ophthalmology show: 
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plan, organize and lead not only the teaching, 
but the practice of ophthalmology" (Address 
to Association of University Professors of 
Ophthalmology, 1972). 

Recognition of success—‘. . . the training 
in ophthalmology is now so good that the ex- 
aminations (Board) are of more value in 
continuously improving the residency train- 
ing programs than in eliminating unsafe 
ophthalmologists” (The functions and the 
philosophy of the American Board of Oph- 
thalmology. Documenta Ophthalmologica 
34:11, 1973). 

His consistence and persistence in repre- 
senting the finest within ophthalmology to it- 
self and to other practitioners of medicine 
have already been stated by Gordon Bruce: 
“On the star-studded list of his accomplish- 
ments, history will place very high his achieve- 
ments in raising and maintaining the stan- 
dards of ophthalmology” (Multiple choice 
questions in the written examination of the 
American Board of Ophthalmology. Trans. 
Am. Ophthalmol. Soc. 56:57, 1958). 

Bruce E. Spivey 
San Francisco, California 


In every period, there is a need for individ- 
uals of exceptional ability, unquestioned 
principle and total selflessness who contribute 
to the welfare of mankind, catalyze the ac- 
tions of others, and lead, by example, in all 
spheres. 

Science, and specifically the field of oph- 
thalmic science, is in need of these individ- 
uals—particularly in this era of extraordi- 
nary technical advance, rapid secial evolution, 
and profound change in the organization and 
delivery of health care. Against this pano- 
rama of need and rapid change, ophthalmic 
science is fortunate to have Francis H. Adler. 
His contribution as educator, physician, re- 
search scientist, editor and author are in- 
valuable. 

Above all is his role as educator. In this 
capacity, he has favorably affected virtually 
all ophthalmologists in the United States. Of 
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him it may be said “His ability is exceeded 
only by his integrity.” 
BRADLEY R. STRAATSMA 
Los Angeles, California 


The numerous and lasting contributions of 
Francis Heed Adler to ophthalmology are 
known to all readers of the JourNAL. I shall 
speak of what Dr. Adler has meant tb me and 
do so in the name of all members of my gen- 
eration of American ophthalmologists who 
have the rare privilege of knowing him per- 
sonally. I first became acquainted with his 
name when a well-meaning older colleague 
presented me with Adler's "Physiology of the 
Eye" upon completion of my internship. This 
masterful text, which was my first introduc- 
tion to ophthalmology, Dr. Adler’s impressive 
presentations and distinguished appearance at 
many national meetings that I attended in 
later years, and his close association with the 
Board made him a prominent figure of the 
ophthalmic establishment for which a budding 
ophthalmologist could feel little but distant 
esteem and awe. It was not until I became 
acquainted with Dr. Adler during his visits at 
the Wilmer Institute and on later occasions 
as a guest in his home that I became fascinated 
by this man. His extraordinary intelligence, 
over-probing and quizzical mind, his mod- 
esty, great personal charm, warmth, and wit 
rapidly changed my feelings toward him into 
admiration and affection. 

Dr. Adler not only made his mark as one 
of the greats in American ophthalmology of 
our times, but to his friends he is also known 
as an accomplished violinist, connoisseur of 
literature and the arts, and naturalist. What 
greater pleasure than to be his guest in the 
big rambling house on Chestnut Hill (which 
the Guide Michelin must have overlooked in 
awarding three stars) and to watch Frank 
scurrying about, feeding birds, tending his 
flowers and vegetables, practicing ophthal- 
mology, running the Board, and preparing 
gourmet dinners for scores of friends. His 
boundless energy, serenity, and capacity to 
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enjoy to the hilt whatever he may be doing has 
made me wonder whether he has perhaps dis- 
covered the secret fountain of eternal youth. 
Some years ago I gave a paper before the 
American Ophthalmological Society which, in 
its conclusions, contradicted a theory held by 
Dr. Adler for many years. Had it been any- 
one else with whom I had to disagree, I would 
have looked forward to the presentation and 
subsequent discussion with keen anticipation. 
In this case, and knowing that Dr. Adler was 
in the audience, I gave my talk with trepida- 
tion since T simply abhorred the thought of 
having to break a single pebble from the 
mountain of knowledge he has given us. Dr. 
Adler discussed my paper as follows: "The 
author has convinced me that the conclusions 
that I drew from my work 25 years ago are 
incorrect and must be changed. While this is 
sad, I am consoled by the fact that an animal 
that cannot or will not change with a change 
in its environment soon becomes extinct. Since 
I wish to enjoy a few more of these meetings, 
I am going to make the necessary adaptation." 
Perhaps with these words, Dr. Adler describes 

himself better than I could ever hope to do. 
Frank, may there be many years to come 

during which to cherish your friendship! 

GUNTER K. von NOORDEN 

Houston, Texas 


In an era past, there were many giants in 
ophthalmology and their names have been 
tagged to many facets of ophthalmology, but 
in our era, heroes are hard to come by. How- 
ever, l'rancis Adler, through his understand- 
ing, intellectual honesty, modesty and scien- 
tific excellence, has been unquestionably re- 
garded as one of the great giants of the pres- 
ent day in ophthalmology. 

In 1960, Dr. Adler retired as chairman of 
the Department of Ophthalmology at the Uni- 
versity of Pennsylvania. Less energetic peo- 
ple would have rested on their laurels and 
slowed down, but true to his character, he 
accepted the position as secretary-treasurer 
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of the American Board of Ophthalmology. 
Since Dr. Adler took the position as secretary- 
treasurer of the Board, he has completely re- 
organized the Board to a degree that it 1s an 
example for all other specialty boards to fol- 
low. 

Frank, I salute you with the sincere hope 
that my close association with you through 
the years will allow me to acquire only some 
of your well known, great qualities. 

Josep A. C. WADSWORTH 
Durham, North Carolina 


That the career of Francis Adler has 
touched mine in a few places has been my 
gain; that the contacts have been intermittent 
and have been too few has been my loss. If 
there had been more, perhaps I could have 
discovered a few of his noble secrets, tried tc 
adopt some of his philosophies, or could have 
learned more of his many workable formulas 
for an almost incredible record of versatilitv 
and superior achievement. 

But this much I do know, that Dr. Adler. 
depending on the requirements, varies hi- 
recipes for success in some of the proportions 
used, and yet certain basic ingredients are al 
ways there: proper motivation, critical anal- 
ysis, impartiality, optimism, hard work, and 
brilliant ratiocination. 

Whatever the task, the results are system- 
atically the same, excellent to superior. As we 
look at his entire career, past and present, we 
are amazed at how regularly the efforts o: 
this exceptional man have resulted in success 
and accomplishment. 

Joining with his many colleague-friends oa 
this happy occasion, I continue to admire his 
distinguished career, applaud his varied ac- 
complishments, and thank him for all he hr s 
contributed, and continues to give, to oph- 
thalmology—-at first, as a student and basc 
scientist ; later, as clinician, surgeon, teacher, 
lecturer, author, editor, administrator; ard 
always as a friend. 

FreD M. Wirsox 
Indianapolis, Indiana 
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Granular corneal dystrophy, a dominant 
condition, is the most common of the classic 
corneal dystrophies. Primary cases are in- 
frequently grafted, however, as good visual 
acuity is retained until late in the course of 
the disease. Consequently, cases of recurrent 
dystrophy in grafted eyes are rarely avail- 
able for histologic study. The light and 
electron microscopic appearance of recurrent 
granular dystrophy of the cornea has, to 
our knowledge, been recorded infrequently.” 
We studied five additional specimens in four 
cases that emphasize the usual superficial lo- 
cation of the recurrence with almost complete 
sparing of donor stroma. 


(CASE REPORTS 


Case 1—This 57-year-old woman had bilateral 
granular corneal dystrophy since 3 to 4 years of 
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age, The left cornea was transplanted in 1940 but 
was a failure. Visual acuity was completely lost 
in that eye. In 1959, a successful lamellar trans- 
plant was done in the right eye but vision de- 
teriorated. A repeat lamellar graft was done in 
1964, but vision again deteriorated. In 1959, visual 
acuity in the right eye was 20/400 and numerous 
discrete irregular crystalline deposits were noted 
throughout the deeper layers of the cornea A 
6-mm penetrating keratoplasty was done on May 
7,. 1960. 

Her father, sister, brother, and nephew all had 
a history of corneal dystrophy. 

Case 2— This 60-year-old man had a history 
of progressively decreasing visual acuity begin- 
ning at about 15 years of age. In 1940, at age 
29, he had a penetrating corneal transplant of his 
left eye and the diagnosis of granular dystrophy 
was confirmed. Vision was much improved until 
1959, when it began to deteriorate. Elevated intra- 
ocular pressure of 34 mm Hg in 1964-1965 was 
controlled by 296 pilocarpine four times a day 
and 250 mg of acetazolamide (Diamox) daily. In 
December 1971, he underwent a repeat penetrating 
keratoplasty that encompassed the smaller original 
graft, This graft has remained clear. 

The patient's father, two brothers, one sister, 
and one daughter (Case 3) also have similar 
histories of corneal dystrophy. 

Case 3—'This 30-year-old woman, daughter of 
the previous patient, had an initial penetrating 
keratoplasty in each eye at 18 years of age. The 
grafts were initially clear but underwent gradual 
clouding and ten years after surgery her visual 
aculty was seriously impaired. In June 1970, a re- 
peat 7.5-mm penetrating keratoplasty was done on 
her right eye and six months later a similar pro- 
cedure was carried out on her left eye. 

Case 4—This 23-year-old woman, first seen in 
1963 when she gave a history of progressive 
visual loss over the preceding nine months, had a 
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visual acuity of 20/100, both eyes; both corneas 
showed diffuse, almost confluent opacities through- 
out the entire stroma. A 7.0-mm penetrating kera- 
toplasty was carried out on the left eye in March 
1963, and the diagnosis of granular dystrophy was 
confirmed. Visual acuity postoperatively was 
20/50. One year after surgery, a localized, 
diffusely cloudy area was noted in the margin 
of the graft. This cloudiness progressed to in- 
volve the entire graft and by 1969, acuity was 
L.E., 20/200. In 1971, visual acuity was EX. 
20/400 and a lamellar keratoplasty was Cone. 
The patient's mother and brother also had histo- 
logically proven granular dystrophy. 


MATERIALS AND METHODS 


Keratoplasty specimens in Cases 1 and 4 
were divided at the time of surgery with nalf 
the tissue placed in 10% formalin and halt 
in 3-496 glutaraldehyde buffered with 0.05M 
phosphate buffer (pH 7.4). Specimens from 
Cases 2 and 3 were placed in 10% formalin. 

Portions of the formalin-fixed tissue were 
embedded in paraffin and processed for light 
microscopy. In addition to hematoxylin and 
eosin, we used the following differential 
stainings: Masson's trichrome, alcian blue, 
colloidal iron, PAS, Congo red, crystal violet, 
toluidine blue, and thioflavine T. In order to 
determine the presence of birefringence and 
dichroism, an examination using polarizing 
filters was done. The microscopic sections 
stained with thioflavine T were examined 
with the fluorescence microscope. 

Specimens (Cases 1 and 4) fixed in glut- 
araldehyde, and specimens (Cases 2 and 3) 
fixed in formalin were postfixed with 1% 
osmium tetroxide in Caulfield buffer. The 
tissue was then dehydrated with ethanol and 
embedded in resin (Durcupan ACM). Sec- 
tions cut with a Porter-Blum ultramicrotome 
were examined by electron microscopy (Zeiss 
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RESULTS 


The five specimens consisted of four full- 
thickness corneal buttons (Cases 1-3) and 
tissues from a lamellar keratoplasty (Case 
4). The epithelium appeared normal although 

. we noted occasionál thifined areas. In Cases 
- 2 and 3, Bowman's membrane was markedly 
attenuated or absent, but it was relatively well 
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preserved in Cases 1 and 4 (Fig. 1, right, 
top and bottom). The specimens in Cases 
2 and 3 had healed perforating surgical 
wounds, representing the incision from the 
original penetrating keratoplasty (Fig. 1, 
bottom left). Descemet’s membrane showed 
breaks, reduplications, or changes in thick- 
ness at the wound lines. In each of the 
penetrating grafts, the endothelium was pres- 
ent but flattened. We saw artifactual detach- 
ment in some areas. 

The main sites of interest were concen- 
trated in the subepithelial zone and the host- — - 
graft junction. In every case fibrous connec- 
tive tissue without vascularization was found 
between epithelium and Bowman's mem- 
brane. This tissue was well developed in 
Cases 2 and 4 and occurred in a conduent 1 
manner over the entire graft surface, In 
Case 1, however, tissue was poorly developed 
and was not confluent. The subepithelial con- 4 
nective tissue usually contained the charac- 
teristic, recurrent hyaline deposits of granu- - E 
lar dystrophy. In areas of Case l, the- 
deposits occurred in a thin layer between 
the epithelium and Bowman’s membrane 
without accompanying connective tissue E 
(Fig. 1, top). The recurrent deposits did | 
not appear as small discrete foci but rather — 
in a confluent manner often lamellated be- p 
tween fibrous tissue (Fig. 1, bottom right). - 
Electron microscopy of this area revealed tf 
characteristic electron-dense, rod-shaped or 
crystalline structures typical of granular dys- — 
trophy (Fig. 2). In no case did the donor . 
stroma underlying the subepithelial connec- - 
tive tissue show any dystrophic matert Thess 
sparing of the donor stroma was espe ‘ally | 
emphasized at the site of the original junc- — 
tion. On the host side of the specimen, areas 
of dystrophic material were present through- | 
out the full thickness of the stroma (Fig. 1, ; 
bottom left). In Cases 2 and 3 pee d 
this same material crossed the wound into the — 
deeper layers of the donor stroma for adis | 
tance of about 1 mm. Aside from these small 
foci of invasion at the graft junctions, stroma 
of the donor specimens was entirely normal | 
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Fig. 1 (Stuart, Mund, Iwamoto, Troutman, White, and DeVoe). Light micrographs of recurrent granu- 
lar dystrophy. Top left, Case 1. Cornea with previous lamellar graft showing sparing of donor stroma 
(d). Original host dystrophy seen in deep cornea (h). Recurrence occurring in a thin continuous layer be- 
tween epithelium and intact Bowman’s membrane (hematoxylin and eosin, X67). Top right, Higher power 
than previous micrograph with subepithelial deposits (arrow) in greater detail; b indicates Dowman's 
membrane or layer (hematoxylin and eosin, x174). Bottom left, Case 3 (left eye). Area of host-graft 
junction. Arrow points to break in Descemet's membrane. Host stroma on the left show deep dystrophic 
deposits but donor stroma on the right is free of any deposits (hematoxylin and eosin, X210). Bottom 
right, Case 4. Thick ingrowth of subepithelial connective tissue where the lamellated deposits cf granular 
dystrophy are located. Bowman's membrane (b) and stroma (st) of the original graft are free from 
deposits ( Masson's trichrome X512). 
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Fig. 2 (Stuart, Mund, Iwamoto, Troutman, White, and DeVoe). Electron micrographs of recu-rent 
granular dystrophy. Top left, Case 1. Electron-dense, rod-shaped bodies typical of granular dystrophy lo- 
cated in the subepithelial region. In this area nc connective tissue accompanied the deposits; ep indicates 
epithelium, b, intact Bowman's layer ( X19,000). Top right, Case 4. Numerous typical deposits within thick 
subepithelial connective tissue; ep indicates epithelium; f, fibroblast (57,600). Bottom left, Case 3 (left 
eye). Typical deposits within subepithelial connective tissue. Bowman's layer (b) is intact and the under- 
lying stroma (st) is uninvelved (4,776). Bottom right, Higher power of (a) in previous micrograph 
showing the characteristic rod-shaped deposits; b indicates Bowman’s layer; SC, subepithelial connective 
tissue (25,200). Bar gauge = 1 u in each figure. 
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and free of any deposits. The initial surgery 
in the first patient was a superficial lamellar 
keratoplasty. A full-thickness penetrating 
keratoplasty was done for the recurrence 
(Case 1). This specimen showed the sub- 
epithelial recurrence as noted previously and 
the underlying lamellar donor material was 
completely clear. The residual host tissue 
underlying this clear lamellar graft was 
heavily infiltrated with the primary dys- 
trophic material. The transition between the 
normal and the underlying dystrophic stro- 
mas was abrupt (Fig. 1, top). 
Histochemical staining satisfied the ac- 
cepted criteria for the diagnosis of granular 
dystrophy: the deposits were eosinophilic 
with hematoxylin and eosin, red with Mas- 
son’s trichrome, negative with PAS and 
alcian blue or colloidal iron, and nonmeta- 
chromatic with toluidine blue and crystal 
violet. With Congo red, the corneal lesions 
in Cases 2, 3 (left eye), and 4 were lightly 
to moderately positive, but in polarization 
microscopy most lesions in all five specimens 
revealed a decreased birefringence compared 
to the stroma; some of the recurrent lesions 
in Cases 2 and 3 (left eye) tended to be 
more birefringent than the stroma; no green 
dichroism was detectable in these birefrin- 
gent areas, however. The only exception was 
found in a few corneal lesions in deep stroma 
of the peripheral host cornea in Case 2, that 
showed an apparent superimposition of orig- 
inal lesions of granular dystrophy and amy- 
loid changes; the latter areas were positive 
with Congo red, accompanied with green 
dichroism under the polarized light, metachro- 
matic with crystal violet, and fluorescent after 


.. thioflavin T staining. 


DISCUSSION 


Granular corneal dystrophy is a dominant 
hereditary condition affecting the central cor- 
nea in its superficial aspect. Clinically, the 
lesions appear as multiple, hard, white, ir- 
regular or oval masses between which the 
intervening stroma is clear. Sometimes the 
entire cornea may appear hazy except for a 
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constant clear limbal area of a few milli- 
meters." Histologically, the light microscopic 
features characteristically include eosino- 
philic deposits in a superficial stromal loca- 
tion that appear in deeper stroma with age. 
Masson's trichrome stain is strikingly red 
but PAS and acid mucopolysaccharide stains 
are negative.! The deposits are usually less 
birefringent than surrounding stroma and 
amyloid stains are usually negative.’ Histo- 
chemical analysis was attempted in an effort 
to discover the nature of the eosinophilic 
deposits referred to as hyaline; however, 
the exact nature and source of the material 
is not known.* The findings pointed toward 
an association between the hyaline material 
and a keratin-derivative product of epithelial 
origin, but there was no real histologic evi- 
dence that the abnormal protein was emanat- 
ing from epithelium. This is in contrast to 
the previously held view that the condition 
was a primary colagenous degeneration of 
the stroma. The keratocyte has been impli- 
cated as a source of the hyaline material.*? 
several other authors have noticed the 
coincidence of positive staining for amyloid 
in the dystrophic areas in granular dystrophy 
or areas showing increased birefringence 
with polarized light.** The significance of 
this finding is not known. We also have 
observed similar lesions in the host tissue 
of Case 2. 

Because of the occasionally confusing 
clinical and light microscopic appearance, it 
would seem that the best criterion for diag- 
nosing granular dystrophy at the present 
time is by transmission electron microscopy. 
The characteristic changes are electron- 
dense, crystalline rod-shaped bodies,?*7? that 
are in clear contrast to the less electron- 
dense, thin fibrils of lattice dystrophy.?*"* 
The rods are clustered together in areas that 
correspond to those of the hyaline deposits. 
They may be adjacent to either epithelial 
cells or keratocytes. Several other nonspecific 
effects have been noted*: keratocytes show- 
ing cytoplasmic vacuole formation; some 
showing a patchy fibrillar or finely granular 
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content; active and degenerating stromal 
cells; and dark cells in the epithelium. 

Tripathi and Garner! reported on a recur- 
rence of granular dystrophy occurring ten 
years after penetrating keratoplasty, and 
Herman and Hughes'* reported the clinical 
appearance of the dystrophy four years after 
successful penetrating keratoplasty. Both 
cases localized the granular deposits to the 
superficial cornea, and histology in the 
former case showed that characteristic light 
and electron microscopic changes were con- 
fined to the area between epithelium and 
Bowman’s membrane. No stromal changes 
were observed and no discernible epithelial 
pathology was found. The deposits in the 
donor tissue represented a product of the 
host keratocytes that involved the subepithe- 
lial zone. Brownstein and associates? reported 
the only case of true stromal recurrence of 
the dystrophy in the graft. 

The recurrence of a genetically determined 
dystrophy in normal donor tissue is the 
result of infiltration of donor tissue by host 
invasion. Corneal keratocytes, endothelial 
cells, and donor collagen probably persist 
indefinitely when grafted.* Basu and 
Carre,'® using cell culture techniques, found 
grafted keratocytes persisting for as long 
as six years. Brownstein and associates’ 
interpreted the stromal recurrence in their 
case as supporting the contention that donor 
keratocytes are slowly replaced by those of 
the recipient. Using radioactively tagged 
endothelial cells in grafted rabbit eyes, 
Polack"? found endothelium persisting for 
as long as four years. 

Girard and associates!? documented host 
stromal outgrowth into the donor subepi- 
thelial tissue, anterior to Bowman's mem- 
brane, in corneas grafted for Fuchs’ dys- 
trophy and keratoconus. Some cases showed 
no evidence of Bowman’s membrane but a 
definite layer of stromal material occurred 
beneath the epithelium. Anterior wound 
gaping supposedly encouraged the process. 
Similar subepithelial fibrosis or anterior 
stromal outgrowth has been noted in failed 
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penetrating keratoplasty specimens. Winter’? 
described a group of 36 human opaque homo- 
grafts of which 28 (80% ) demonstratec a 
generally vascular fibrous membrane be- 
tween epithelium and Bowman’s membrane. 
Dhanda and Kalevar?? reported that 50% of 
a series of failed keratoplasties demonstra:ed 
a connective tissue layer with empty capil- 
laries intervening between the epithelium 
and Bowman's membrane. 

We have observed fibroblast invasion of 
donor tissue in a plane just below the epi- 
thelial cells (Fig. 2, top right). It was 
within this tissue that the characteristic 
hyaline material of granular dystrophy re- 
curred. Both the epithelial cells and the 
fibroblasts are possible sources of this ma- 
terial. The underlying donor stroma re- 
mained clear of any dystrophic material in 
all five of our specimens. These findings sup- 
port the probability of original donor kera- 
tocytes surviving for many years. In efect 
the host cells in granular dystrophy are 
genetically marked in that they produce 
dystrophic material. None of these marked 
cells appeared in the grafted corneas except 
in the area of the anterior fibrous ingrowth. 
This was particularly emphasized in Case 2 
where full-thickness involvement was marked 
on the host foci but no stromal involvement 
was seen in the donor tissue despite an ap- 
proximately 30-year period. 

In view of the anterior location of the 
recurrence, superficial lamellar keratoplasty 
would seem to offer a good chance of re- 
storing useful visual acuity to patients with 


recurrent granular dystrophy who have had 


prior full-thickness grafts. 


SUMMARY 


Four full-thickness corneal buttons and 
tissue from one lamellar keratoplasty, de- 
rived from four patients with granular cor- 
neal dystrophy recurring in previously trans- 
planted corneas, were studied by light and 
transmission electron microscopy. Fibrous 
tissue without vascularization was present 
between the epithelium and Bowman's mem- 
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brane and contained deposits characteristic 
of granular dystrophy in both light and elec- 
tron microscopy. The recurrence of dys- 
trophy in the normal donor cornea is the re- 
sult of infiltration of the grafted cornea by 
host invasion. The donor stroma is spared. 
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TRANSVITREAL CHORIORETINAL BIOPSY IN THE RABBIT 


J. R. Grirrin, M.D., B. R. STRAATSMA, M.D., AND A. E. Kreicer, M.D. 
Los Angeles, California 


Although chorioretinal disorders continue 
to be diagnosed primarily on the basis of 
ophthalmoscopic appearance, the potential 
benefits ef biopsy of the choroid and retina 
have been recognized for many years.’ 
Better understanding of selected chorio- 
retinal diseases, fewer diagnostic errors, 
and more effective treatment might result if 
a safe and reliable technique of chorio- 
retinal biopsy could be used in their evalua- 
tion. Recognizing these advantages, we have 
developed a technique of  transvitreal 
chorioretinal biopsy that may be applied to 
a variety of diseases of the choroid and 
retina. This report describes the surgical 
technique and preliminary results in the 
rabbit model. 


MATERIALS AND EQUIPMENT 


Special equipment and materials for the 
chorioretinal biopsy procedure include a 
stereotaxic micromanipulator (SM), a bi- 
opsy instrument and a scleral depressor de- 
signed for use with the micromanipulator 
system, a silicone rubber explant, and n- 
butyl cyanoacrylate tissue adhesive. The 
procedure was performed on nine 2-kg 
Dutch rabbits. 

Stereotaxic micromanipulator—The de- 
velopment of a technique of transvitreal 
chorioretinal biopsy has been facilitated by 
employing a stereotaxic micromanipulator 
especially designed for vitreous and pos- 
terior segment surgery (Fig. 1).* The sys- 
tem confers stability to the biopsy instru- 
ment and enables the surgeon to maneuver 
it with precise control within the posterior 
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segment of the eye. Since the intraocular 
instrument is held firmly in position by the 
micromanipulator, the surgeon is not com- 
pelled to stabilize it manually, once it has 
been introduced into the vitreous cavity. In- 
stead, his hands are free to use the indirect 
ophthalmoscope together with other instru- 
ments to accomplish the desired surgical 
task. The biopsy instrument and scleral de- 
pressor are both attached to the SM system 
in order to confer the stability and pre- 
cision of action needed to perform the bi- 
opsy procedure. 

Biopsy instrument—The stainless steel 
biopsy instrument is composed of an outer 
shaft for attachment to the micromanipula- 
tor, a series of coaxial tubes within the outer 
shaft, including the biopsy trephine, an ad- 
vancement gear for the biopsy trephine, and 
an infusion system (Fig. 2). 

The outer shaft of the biopsy instrument 
incorporates an axial drive rack designed 
to engage a pinion inside the instrument 
sleeve of the micromanipulator system for 
precise axial movements of the instrument. 
An adjustment mark is etched on the outer 
shaft to align the instrument with the SM. 

The outer shaft contains a series of co- 
axial tubes: (1) outer tube, (2) biopsy 
trephine, (3) suction tube, and (4) occiud- 
ing stylet (Fig. 3). 

The outer tube has an external diameter 
of 2.4 mm and a blunt end to facilitate com- 
pression of the choroid and retina immedi- 
ately surrounding the biopsy site. The biepsy 
trephine has an inner diameter of 1.6 mm 
and a distal cutting tip of hardened stainless 
steel. Within the trephine are a suction tube 
and an occluding stylet, which together may 
be withdrawn partially from the trephine 
and secured in place with a thumbscrew. 

A  screw-type advancement gear is 
attached to the proximal end of the trephine. 
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Fig. 1 (Griffin, Straatsma, and Kreiger). The stereotaxic micromanipulator (SM) system composed 
of two arcs perpendicular to and concentric with each other. The intraocular instrument is engaged within 


a sleeve on the secondary arc; 


tip of instrument is positioned at center of curvature of the double arc 


system. The system is adjusted so tip of instrument contacts a small pars plana incision, The instrument 
is then advanced into the vitreous space along its long axis. Axial direction is established and changed by 
moving the instrument along the secondary arc, from which it extends, and by moving that arc along its 
concentric mate. System converts gross movements of the instrument along the two arcs into fine move- 
ments of the instrument tip within the vitreous space, with no instrument movement at the pars plana 


incision site. 


A complete revolution of the calibrated con- 
trol wheel of the advancement gear advances 
the trephine 1.0 mm relative to the external 
tube (Fig. 4). The trephine and advance- 
ment gear are secured to the outer shaft of 
the instrument with a thumbscrew, which 
may be loosened to allow withdrawal of the 
trephine from the remainder of the biopsy 
instrument. An occluder of the same di- 
ameter is used to replace the biopsy trephine, 
once it has been withdrawn from the biopsy 


instrument. 


Inflow and outflow ports are incorporated 
into the outer tube of the biopsy instrument 
for infusion of balanced salt solution, which 


runs between the outer tube and the biopsy 
trephine. An O-ring within the outer tube, 
proximal to the inflow port, blocks retro- 
grade flow of infusion fluid by sealing off 
the space between the outer tube and 
trephine. 

Scleral depressor—A scleral depressor de- 
signed for attachment to the stereotaxic 
micromanipulator serves to flatten out the 
biopsy site and align it properly with the 
biopsy instrument. When the scleral de- 
pressor is secured to the SM, its circular 
footplate is perpendicular to the long axis 
of the biopsy instrument, and that same 
axis intersects the center of the footplate 
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Fig. 2 (Griffin, Straatsma, and Kreiger). Biopsy instrument: a, assembled instrument; b, outer shaft, 
showing the axial drive rack; c, infusion port; d, cuter tube; e, biopsy trephine with advancement gear; 
f, occluder; g, suction tube; and h, occluding stylet. |- 3 





(Fig. 5). The depressor may be advanced Enc di aid E 

or withdrawn along the axis of the trephine 1mm 5 

and locked in position with a thumbscrew. Ee 

Silicone rubber explant—A silicone rubber BI j 

à unt ee || 

explant serves as a backstop for the biopsy margin dg 
trephine and as a patch to seal the eye wall 


of outer tube | Í 
defect. The explant is composed of three | 
silicone rubber components: a thick outer 
ring, a thick central button, and a thin cover 
(Fig. 6). 


Cyanoacrylate adhesive—A_ tissue ad- 


Biopsy trephine 


Suction tube 


LA 


Stylet 
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Fig. 3 (Griffin, Straatsma, and Kreiger). Sche- 

matic cutaway of the distal tip of the biopsy in- 

strument, illustrating the relationships between the 

outer tube, biopsy trephine, suction tube, and oc- 
cluding stylet. 
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Fig. 4 (Griffin, Straatsma, and Kreiger). Ad- 
vancement gear for the biopsy trephine showing 
engraved calibrations on the control wheel. A com- 
plete rotation of the wheel advances the trephine 
1.0 mm with respect to the outer tube. 
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hesive, n-butyl cyanoacrylate monomer ( His- 
toacryl-N-blau, D. Braun Melsungen, West 
Germany) is used to adhere the outer ring 
of the explant to the sclera at the biopsy 
site and to attach the silicone rubber cover 
to the external surface of the outer ring 


(Fig. 7). 


SURGICAL TECHNIQUE 


Exposure and preparation of the biopsy 
site— Under aseptic surgical conditions, a 
360-degree peritomy is made, and traction 
sutures are passed beneath the superior 
rectus and inferior oblique muscles. A 
specially designed Flieringa ring with metal 
spur is sutured to the eye, with the spur 
directed superiorly. 

The sclera between the superotemporal 
vortex vein and the temporal long ciliary 
artery is freed of adventitia. The adherent 
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venous plexus in this area is separated from 
the sclera and allowed to retract posteriorly. 
The ideal biopsy site is located 3 mm 
posterior to the equator, equidistant between 
the above mentioned ciliary and vortex 
vessels. 

The sclera in this area is exposed and 
allowed to dehydrate until the black choroid 
is highly visible. Cyanoacrylate adhesive is 
applied sparingly to a 180-degree arc on the 
undersurface of the outer ring of the ex- 
plant. The ring is then positioned in the air 
so that it surrounds the biopsy site. Care 
must be taken to prevent the adhesive from 
contacting tissue or water. When the posi- 
tion is judged satisfactory, the ring is firmly 
applied to the sclera and held in position for 
30 seconds. The space between the sclera 
and the unglued undersurface of the ring is 
dried with a cellulose sponge, a tiny droplet 
of adhesive is introduced into that space 
with needle and syringe, and the newly 
glued arc of the ring is held firmly against 
the sclera for 30 seconds. This step is re- 
peated until the outer ring is sealed to the 
sclera for 360 degrees. The central button is 
inserted then into the dry central space 
within the outer ring, and the silicone 
rubber cover sealed to the outer ring with 
cyanoacrylate adhesive. It is essential that 
adhesive be prevented from seeping down 
between the outer ring and the central 
button, because no bond must form between 
the central button and the underlying sclera, 
The potential space between these two ele- 
ments forms a cleavage plane that permits 
the biopsy specimen to be withdrawn freely 
once the sclera has been cut entirely through. 

Preparation of the incision site—The eye 
is rotated to expose the sclera between the 
medial long ciliary artery and the inferonasal 
vortex vein. The sclera is freed of adherent 
adventitia and the venous plexus separated 
from the sclera and allowed to retract pos- 
teriorly. A 2.5-mm meridional sclerotomy, 
centered over the equator and equidistant 
between the above-mentioned vessels, is 
fashioned, exposing choroid. The incision is 
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Fig. 5 (Griffin, Straatsma, and Kreiger). The biopsy instrument and scleral depressor attached to the 
SM. The long axis of the biopsy instrument is perpendicular to the surface of the scleral depressor foot- 
plate; the instrument axis passes through the center of the footplate. 


surrounded by a ring of diathermy. The ex- 
posed choroid is also treated extensively 
with diathermy. A double-armed Dacron 
suture is passed across the margins of the 
sclerotomy at its anterior and posterior 
borders, using bites that extend to the ring 
of diathermy. The suture is looped out of 
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the sclerotomy, the long ends are cut shorter 
for easy tying, and a double overhand throw 
is loosely preplaced. 

Introduction of the biopsy instrument into 
the eye—The micromanipulator system and 
ocular stabilization unit are now assembled. 
Initial positional adjustments are made. The 
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Fig. 6 (Griffin, Straatsma, and Kreiger). Components of the silicone rubber explant: A, outer ring, 


4.5 mm in diameter, 1.0 mm thick; and C, cover, 


we 


= ch EM 


EET, 


OEN 
H3 S 


Ee 


- 


Temm 


T 


Ed 


+- 3 CAE ENE a 


E? 
re 


ite 


1 v 
2» 


— fr 


da 


E 


~ 


", 


Tm "WU gerer 
pie. $4 — 


Lu paras MORS. 
He - J b 


ARRARIR, 


3 


ge Jc 


INC PENES TTE 


30 AMERICAN JOURNAL OF OPHTHALMOLOGY 


JANUARY, 1975 





Unglued 
interface 


Intended 
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Fig. 7 (Griffin, Straatsma, and Kreiger). Cross section of the assembled, applied scleral explant show- 
ing sites of adhesive placement, nonadherent interface between the central button and the sclera, and in- 


tended biopsy site. 


eye is rotated and moderately proptosed with 
the help of the spur on the Flieringa ring, 
so that the sclerotomy and biopsy sites are 
aligned horizontally with respect to the right 
face of the rabbit and both are exposed to 
view. The eye is fixed in this position by 
securing the spur of the Flieringa ring to 
the ocular stabilization unit. 

The biopsy instrument is assembled and 
inserted into the sleeve of the micromanipu- 


lator. The infusion tube is attached to the 


inflow port of the instrument. The instru- 
ment is advanced axially to its adjustment 
mark. The scleral depressor is attached to 
the SM. Positional adjustments of the 
micromanipulator column, scleral depressor, 
and axial direction of the biopsy instrument 
are made so that the tip of the biopsy in- 
strument gently contacts the center of the 


. Sclerotomy, and the footplate of the scleral 


depressor rests gently on the external sur- 
face of the central button of the explant. 

The biopsy instrument is withdrawn along 
its axis from the sclerotomy, using SM con- 
trol. The margins of the sclerotomy are re- 
tracted with the preplaced suture, and an 
8-mm penetration is made through the ex- 
posed choroid, retina, and vitreous body 
with a No. 11 Bard-Parker scalpel. The 
infusion is started and the tip of the biopsy 
instrument is advanced through the incision 
into the vitreous cavity. 

Biopsy—The biopsy procedure is moni- 


= tored with the indirect ophthalmoscope. The 


biopsy tool is advanced axially to the center 


of the globe. The scleral depressor is ad- 
vanced axially also toward the tip of the 
biopsy instrument, flattening and aligning 
the biopsy site. The central retinal artery is 
inspected to insure patency. The biopsy in- 
strument is advanced cautiously until the 
first transient sign of chorioretinal blanch- 
ing is noted in the area of the biopsy site. 
Then the suction tube and occluding stylet 
are withdrawn partially and locked in posi- 
tion. The biopsy trephine is advanced 0.25 
mm ahead of the external tube tip. The bi- 
opsy instrument is then advanced in steps 
of 0.25 to 0.5 mm toward the biopsy site. 
After each advancement, the thumbscrew 
securing the trephine to the biopsy instru- 
ment is loosened, and the trephine is rotated 
several times within the external tube, cut- 
ting through the vitreous matrix overlying 
the biopsy site. In this way, compression and 
disruption of the biopsy specimen are mini- 
mized. Once the cutting tip of the trephine 

is less than 0.2 mm from the retina, the 

trephine is retracted slightly into the outer 

tube so that its cutting tip projects only 0.1 

mm in front of the distal margin of the 
outer tube. 

The biopsy trephine is forcefully ad- 
vanced into the eye wall, so that the outer 
tube compresses the retina and choroid. 
Noticeable blanching of the chorioretinal 
tissue is evident adjacent to the outer tube. 
The trephine is then advanced through the 
eye wall in steps of approximately 0.1 mm 
until a depth of 0.7 mm has been reached 
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(Fig. 8). After each advancement, the 
trephine is rotated six to eight times to effect 
cutting. 

Withdrawal of the biopsy specimen—The 
infusion is stopped, temporarily, when the 
specimen is to be withdrawn. The thumb- 
screw securing the trephine to the biopsy 
instrument is loosened, and the trephine is 
withdrawn from the biopsy instrument. The 
trephine "is immediately replaced with the 
occluder, and the infusion is restarted. The 
blunt distal margin of the outer tube of the 
biopsy instrument is kept firmly compressed 
against the eye wall for at least ten minutes 
to achieve hemostasis. During this period, 
the biopsy specimen is removed from the 
trephine by returning the trephine to its 
initial position with the advancement gear 
and by slowly pushing the specimen out of 
the distal end of the trephine with the suc- 
tion tube and the occluding stylet. Usually, 
the specimen remains attached to the tre- 
phine by a strand of vitreous. Dividing the 
vitreous strand with iris scissors is gen- 
erally sufficient to separate the specimen 
from the trephine. The specimen is then 
placed in fixative. 

Closure—After the chorioretinal tissue 






MWS O|MPAA.H A ON 








Fig. 8 (Griffin, Straatsma, and Kreiger). Sagittal 
section of rabbit eye at the end of biopsy trephine 
advancement. Section intersects biopsy instrument, 
scleral depressor, silicone rubber explant, and 
biopsy specimen. The trephine had penetrated 
through the wall of the rabbit eye into the central 
button of the explant. The outer tube firmly com- 
pressed the surrounding chorioretinal tissue. 
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surrounding the biopsy site has been com- 
pressed for a period of ten minutes, the 
outer tube is axially withdrawn from the 
biopsy site. The scleral depressor is released 
and allowed to retract axially, enabling the 
eye to resume its normal shape. These ma- 
neuvers are not followed by any significant 
intraocular bleeding, even when major retinal 
vessels are transected by the biopsy trephine 
during the course of biopsy. The two ends 
of the preplaced suture are grasped with 
tying forceps. The biopsy instrument is 
withdrawn from the eye by an assistant, 
while the surgeon closes the sclerotomy se- 
curely. After the eye is released from the 
ocular stabilization unit, the SM system is 
disassembled. The explant is inspected to 
insure that it completely seals the eye wall 
defect, and repairs in the explant are made 
as needed to insure closure. The Flieringa 
ring is removed and the peritomy closed. 


CHORIORETINAL BIOPSY RESULTS 


Transvitreal chorioretinal biopsy was per- 
formed on nine rabbits. All rabbits except 
one, which died of fur ball ingestion five 
weeks after surgery, were observed for a 
period of ten weeks after biopsy. 

Complications—Complications of chorio- 
retinal biopsy included hemorrhage at the 
incision site, development of white strands 
along the transvitreal path of the biopsy 
instrument, and abrasion of the lens. 

Mild intravitreal hemorrhage from the 
incision occurred in two cases. The hemor- 
rhage remained localized to the incision site 
and failed to disperse or to cause generalized 
vitreous opacification. Hemorrhage from the 
biopsy site did not occur, even after major 
retinal vessels were transected by the biopsy 
trephine. The lack of bleeding from the bi- 
opsy site was attributed to the use of pro- 
longed circumferential compression of the 
choroid and retina surrounding the biopsy 
site and maintenance of intraocular pressure 
by the infusion system. 

Strand-like opacities extended from the 
biopsy site or the incision site, or both, into 
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Fig. 9 (Griffin, Straatsma, and Kreiger). Eye wall biopsy defect, including part of the temporal wing 
of meduilated nerve fibers radiating from the optic disk, A translucent strand extends from the inferior 
margin of the defect into the vitreous along the tract created by the biopsy instrument. 


the vitreous along the path created by the 
biopsy instrument in four cases (Fig. 9). 
In no case did these strands cause tractional 
problems or significantly obscure the fundus 
during the period of observation. 

Although the biopsy instrument gently 
abraded the posterior lens capsule during 
its passage through the vitreous in two 
cases, lens opacities did not develop. 

Observations of the biopsy site following 
biopsy—The defect in the eye wall and the 
changes in the surrounding choroid and 
retina after chorioretinal biopsv were highly 
characteristic (Fig. 10). The translucent, 
gray inner surface of the central button of 
the silicone rubber explant was clearly visi- 
ble through the circular eye wall defect. 
surrounding the round defect was a ring 
of mechanically injured choroid and retina. 
At the end of surgery, it was common to 
see a localized elevation of the retina ad- 
jacent to the biopsy site. This was never 
observed to spread; instead, within several 
days, the retina flattened out, revealing a 
ring of depigmented crushed choroid that 
corresponded to the area compressed by the 
outer tube of the biopsy instrument. 
Immediately external to this ring was a 
narrow hyperpigmented ring formed by the 
displaced pigment. During the ensuing pe- 
riod of observation, proliferation, clumping, 
and migration of the pigment widened the 
dark ring and accentuated its visibility 


(Fig. 11). 

Beginning four weeks after surgery, a 
tissue that 
to originate from both the choroid and the 
episclera began to spread out over the de- 
fect in the eye wall, obscuring the under- 
surface of the silicone rubber explant (Fig. 
12). This growth did not extend into the 
vitreous cavity. Fluorescein dye leaked pro- 
fusely from the vessels of this tissue (Fig. 
13. 

The biopsy specimen—In a representative 
example of a biopsy specimen, the layers of 


sheet of fibrovascular seemed 


the retina were preserved and relationships 
between retina, choroid, and sclera were evi- 
dent (Fig. 14). Unfortunately, partial or 
complete separation of the retina from the 
pigmented epithelium ocurred at some point 
prior to embedding in every case. This sepa- 
ration usually occurred during the process 
of removing the specimen from the trephine. 
In the initial stages of development of the 
biopsy procedure, suction was applied to the 
specimen through the suction tube prior to 
withdrawal of the trephine. Suction was 
found to distort and macerate the chorio- 
retinal tissue, and subsequent investigation 
demonstrated that suction was not required 
to retrieve the specimen. 


DISCUSSION 


A review of choroidal tumor biopsy—Pre- 
vious experience with intraocular biopsy of 
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Fig. 10 (Griffin, 
Straatsma, and 
Kreiger). Eye wall 
defect, one hour 
after chorioretinal 
biopsy. The gray 
undersurface of the 
explant is vis ble 
through the defect. 
Surrounding the de- 
fect is a ring of 
mechanically injured 
chorioretinal tissue 
compressed at the 
time of biopsy by 
the external tube of 
the biopsy instru- 
ment. The retma 
surrounding the de- 
fect is edematcus 
and elevated. 


Fig. 11 (Griffin, 
Straatsma, and 
Kreiger). Eye wall 
defect, six weeks 
after chorioretinal 
biopsy. Retinal 
edema has resolved 
and the retina is fla:. 
A fibrovascular 
membrane has 
spread out over the 
area of the defect, 
obscuring the ex- 
plant. A ring of de- 
pigmented tissue 
surrounding the 
defect marks the 
area of chorioretinal 
compression at the 
time of biopsy. Pig- 
ment dispersed from 
the crush injury 
demarcates the pre 
vious area of local. 
ized retinal detach- 
ment. 
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the posterior segment has been limited to 
tumor biopsy. Intermittent reports since 
1923 have suggested that cytologic and 
chemical analysis of subretinal fluid aspi- 
rates might provide useful diagnostic in- 
formation in patients with exudative retinal 
detachment and with suspected underlying 
malignant melanoma.^? The incidence of 
false interpretation of these specimens has 
been unacceptably high.** Reese’ has de- 
clared the procedure to be diagnostically 
worthless. In addition, subretinal fluid aspi- 
ration in eyes containing malignant mela- 
noma has been followed by local orbital 
recurrence, presumably from spread of 


tumor cells into the extrascleral space 
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Fig. 12 (Griffin, Straatsma, and Kreiger). Eye 
wall defect six weeks after chorioretinal biopsy, 
magnified to show the fibrovascular membrane that 
has grown in to repair the defect. 








Fig. 13 (Griffin, Straatsma, and Kreiger). Flu- 
orescein angiography showing profuse leakage of 
dye from the vessels of the fibrovascular tissue 
covering the eve wall defect; a, early chororlal 
phase; b, late choroidal and early retinal arterial 
phase. Notice the rapidly expanding fluorescence 
within the eye wall defect; c, entire defect is 
fluorescent within two minutes after dye injection. 
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Fig. 14 (Griffin, Straatsma, and Kreiger). Biopsy specimen. The relationships between retina, choroid, 
and sclera are evident, and the layers of the retina are preserved (X52). 


through the needle puncture track.®:* 

Two direct approaches to choroidal tumor 
biopsy have been employed: (1) transvit- 
real needle aspiration," and (2) transscleral 
biopsy using trephination, wedge resection, 
or needle aspiration.*!*'? Needle aspiration 
of the tumor by either route often results in 
a macerated specimen that must be ex- 
amined cytologically rather than histologi- 
cally, posing difficulties of interpretation.? 

The recovery of larger specimens by 
transscleral techniques preserves tissue detail 
and reduces the incidence of false interpre- 
tation. The risk of extrascleral spread of 
tumor, however, appears to be enhanced 
when the biopsy specimen is obtained 
through a sclerotomy directly overlying the 
choroidal mass. In a series of 17 transscleral 
trephinations of malignant melanoma, Jen- 
“sen and Andersen’ noted five cases of local 
recurrence over a five-year period, a rate 
subsequently higher than the 3% incidence 
of orbital recurrence noted by Starr and 
Zimmerman in a series of 1,842 cases of 
malignant melanoma treated by enucleation 
alone. 


Conceivably, biopsy of a tumor might 
promote the release of a shower or cluster 
of tumor cells into the circulation. Tumor 
cells released in this manner might have a 
greater potential to survive and metastasize 
at distant sites than cells that intermittently 
enter the bloodstream by venous invasion and 
intravasation.'* To date, there are no data 
to support this hypothesis.'* The incidence 
of distant metastasis does not appear to in- 
crease after choroidal tumor biopsy, regard- 
less of the technique." 

Future applications of chorioretinal bi- 
opsy—Despite formidable objections to 
choroidal tumor biopsy, the procedure may 
yet find an accepted place in ophthalmic 
surgery. Chemotherapeutic and immuno- 
therapeutic methods for treating malignant 
melanoma are becoming increasingly effica- 
cious.'*?' Perhaps in time they will become 
curative. Prior to any such treatment, his- 
tologic verification of the tumor would be 
most advantageous. In some forms of im- 
munotherapy, a specimen of tumor is needed 
to stimulate the immune defenses required 
to arrest neoplastic growth. Thus, biopsy 
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might become an integral part of therapy as 
well as of diagnosis. 

Chorioretinal biopsy may be used, even- 
tually, in the study of nonneoplastic dis- 
eases. Biopsy of diffuse progressive diseases 
of the choroid and retina during their in- 
cipient stages might lead to a better under- 
standing of their etiology. For example, 
histochemical and fine structure analysis of 
chorioretinal biopsy specimens from patients 
afflicted with choroideremia or one of the 
several forms of retinitis pigmentosa might 
unveil the pathophysiologic processes at the 
root of these puzzling disorders, Finally, in 
the event that scarce expensive primates be- 
come the animals of choice for study of 
chorioretinal disorders, serial chorioretinal 
biopsy might become an essential investiga- 
tional procedure. 


SUMMARY 


Transvitreal chorioretinal biopsy was per- 
formed in nine Dutch rabbits by introduc- 
ing a biopsy instrument through a small eye 
wall incision, passing the instrument across 
the eye through the vitreous to the biopsy 
site, and by trephinating and removing from 
the eye a 1.6-mm diameter specimen of the 
posterior eye wall. Biopsy was carried out 
under stereotaxic control by using a micro- 
manipulator especially designed for ophthal- 
mic surgery. Hemostasis was achieved by 
circumferential mechanical pressure around 
the biopsy site. The eye wall defect was 
sealed by a preplaced explant and repaired 
by fibrovascular ingrowth from the sur- 
rounding choroid and episclera. The normal 
histologic features of the biopsy specimen 
were preserved, except for separation of the 
. neurosensory retina from the pigmented 
epithelium. Complications of the procedure 
included hemorrhage from the incision site, 
transvitreal strand formation, and lens 
abrasion. In no instance, however, did these 
= complications result in significant opacifica- 
tion of the optical media. 


The biopsy technique has potential use as 
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a clinical procedure in the diagnosis of 
choroidal tumors and other selected dis- 
orders of the choroid and retina and as a 
technique in investigational animal studies. 
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Reticulum cell sarcoma is a malignant 
lymphoma composed of large, highly un- 
differentiated lymphoid cells that resemble 
immature histiocytes. It often arises in 
lymph nodes but it may originate in extra- 
nodal sites such as the bone or the central 
nervous system. Among the lymphomas, it 
is particularly aggressive and has a rela- 
tively poor prognosis. About 23% of the 
patients survive beyond five years, with a 
median survival time of 21 months.! Those 
cases with an extranodal origin have a 
somewhat better prognosis. A Massachu- 
setts General Hospital autopsy study’ 
showed that systemic disease with lymph 
node and visceral involvement is the most 
common form but one sixth of the cases 
originated in the central nervous system. Of 
malignant lymphomas that involve the brain, 
reticulum cell sarcoma is the most common*® 
and eye disease frequently accompanies or 
precedes the brain disease.” 

We are aware of 26 reported cases of 
ocular reticulum cell sarcoma. In 1951, 
Cooper and Riker? described a patient who 
developed uveitis with retinal hemorrhages 
and infiltrates ; several months later, the eve 
became blind and painful and was removed, 
establishing the pathologic diagnosis. De- 
spite radiotherapy, the patient died seven 
months later with systemic lymph node in- 
volvement. Givner? described a 49-year-old 
woman with uveitis who died of systemic 
lymphoma. Postmortem examination re- 
vealed reticulum cell sarcoma. In 1963, 
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Reese’ described three cases of intraocular 
malignant lymphoma of reticulum cell type — — 
associated with other foci of systemic dis- - 
ease. Two years later, Currey and Deutsch? E 
presented the findings in an eye specimen in — . 
which the reticulum cell sarcoma was limited — 
to the uvea of the left eye. Their clinieal |. 
findings were indicative of uveitis. There — . 
was no clinical evidence of systemic or cen- | 
tral nervous system involvement. In 1968, — | 
Nevins, Frey, and Elliot? described the sec- 
ond case of primary, solitary, intraocular — 
reticulum cell sarcoma; their patient h d E 
died of nocardiosis. The right eye contained | bi 
a previously unsuspected reticulum cell sé = | 
coma. The patient had had a clinical diag- |5 
nosis of bilateral uveitis. No tumor foci | 
were found in other tissues at postmortem | 
examination. In the same year, Vogel amd | 
associates!” reported six cases of intraocu- ] 
lar reticulum cell sarcoma in pathologic ma- 4 
terial. Five of these cases presented with | 
uveitis of unknown cause, patchy chorio- . 
retinal lesions that rapidly become confu- — 
ent, and retinal hemorrhages. Microscopi- .— 
cally, the retina was affected in all cases and | 
there was additional choroidal involvement - 
in three cases. Two of the patients hed | 
brain tumors. Collyer’! reported a patient - 
who died of extensive systemic visceral 
reticulum cell sarcoma that initially pre- 
sented with uveitis. There was pathologic . 
evidence of uveal and retinal tumor. Neauit - 
and associates described seven cases of pos- 
terior uveitis in association with proven 
reticulum cell sarcoma of the brain. The 
initial ocular involvement was unilateral in 
all patients and eventually became bilateral. - 
In three patients, the vitreous humor be — 
came so cloudy the fundus could not be j 
seen. Two of these patients had papilledema 
and one had bilateral exudative retinal de- 
tachment. Varga and Gergeley" recently 
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pointed out four cases of intraocular 
reticulum cell sarcoma and described a case 
of their own with gastric reticulum cell 
sarcoma and uveal involvement. 

Since 1968, we have seen eight cases of 
ocular reticulum cell sarcoma in the Uveitis 
Survey Clinic, University of California, San 
Francisco. We will report our clinical ob- 
servations and describe the histopathology ; 
we will describe diagnostic techniques in a 
separate paper. 


CASE REPORTS 


Case 1—A 52-year-old white woman was first 
seen in October 1968. In April 1967, she had noticed 
headache and right-arm weakness. After neuro- 
surgical evaluation, a craniotomy was performed in 
July 1967, with subtotal removal of a reticulum 
cell sarcoma from the left frontal area. She re- 
ceived postoperative radiation therapy and she did 
well for one year when bilateral blurred vision 
occurred. 

Initial examination revealed a svnimetrical uve- 
itis and visual acuity of 20/400 in both eyes. There 
was 2+ cell and flare in the aqueous humor, 3+ 
vitreous haze, and multiple yellowish retinal in- 
filtrates in both eyes. 

In November 1968, therapy with prednisone, 40 
mg/day, and chlorambucil in increasing doses to 
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10 mg/day was begun. The following month, radia- 
tion therapy was given in a dose of 2,500 rads to 
each eye. By January 1969, visual acuity had im- 
proved to 20/50 R.E., and 20/200 L.E., but one 
month later she exhibited increasing confusion and 
worsening of the right hemiparesis and the chlor- 
ambucil was stopped. Her condition deteriorated 
progressively and she died in July 1969. The eyes 
were not obtained at autopsy. 

Case 2—A 67-year-old man, first seen in Febru- 
ary 1969, had noted progressive blurring in his 
right eye in June 1966. The right vitreeus cavity 
was hazy and intraretinal "exudates" and hemor- 
rhages were noted. A retinal detachment developed 
with a hole in the upper peripheral retina. Success- 
ful reattachment was accomplished in March 1967. 
A progressive uveitis then developed, with loss of 
useful vision. He noted slight blurring of left 
visual acuity in December 1967. 

Initial examination showed that the right acuity 
was light perception with a dense vitreous haze 
and an ocular tension of 50 mm Hg. Left acuity 
was 20/30 with 1+ aqueous flare and cell and 2+ 
vitreous haze. There were small diffuse corneal 
precipitates in both eyes. Yellowish retinal infiltrates 
were noted in the superior temporal quadrant of the 
left eve. Topical! corticosteroid therapy was ineffec- 
tive. In June 1969, he developed mental confusion, 
a left hemiparesis, and a left homonymous hemi- 
anopsia. A craniotomy was performed and a right 
parietal reticulum cell sarcoma was partially re- 
sected; postoperative radiotherapy was given. The 
patient did well for several months but died of 


TABLE 
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Case, Inter- Brain Systemic 
Age, Initial Symptoms val,* Method of Diagnosis Involve- Involve- Course 
Sex mo ment ment 
1.52,F Headache and right 3 Biopsy of brain tumor Yes No Death from brain 
arm weakness tumor 
2,67, M Blurred vision 36 Biopsy of brain tumor Yes No Death from brain 
tumor 
3,60, M Seizure 30 Biopsy of brain tumor Yes No Death from complica- 
tions of chemother- 
apy 
4,81, M Blurred vision 26 Enucleated specimen No No _ Death from stroke 
5,38, M  Blurred vision 60 Cerebrospinal fluid Yes No Improved after radio- 
cytology therapy 
6,65,F Floaters 35 Vitreous cytology No No _ Visual acuity improved 
after radiotherapy 
7,65, M Confusion and hemi- 1 Biopsy of brain tumor Yes No Eye and brain disease 
paresis improved after ra- 
diotherapy 
8,64, M Blurred vision 12 Biopsy of subcutaneous No Yes Eye disease improved 


mass, vitreous cytology 


after radiotherapy: 
died of congestive 
heart failure 





* Interval between onset of initial symptoms and diagnosis of reticulum cell sarcoma. 
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Fig. 1 (Klingele and Hogan). Case 4, e eye. eticii aia sarcoma of retina ver optic nerve (x14). | 


recurrent brain tumor in June 1970. The eyes were 
not obtained. 

Case 3—A 60-year-old white man was first seen 
in June 1972. During February 1970, he had a 
seizure and neurologic evaluation including electro- 
encephalogram (EEG) and lumbar puncture were 
normal In November 1970, he noted blurred left 
vision that cleared spontaneously in two months, A 
year later, blurred vision recurred in the left eye. 
In February 1972, right visual acuity was 20/20 
with 1+ aqueous flare and cells and 1+ vitreous 
haze. Visual acuity in the left eye was light percep- 
tion and examination showed 2+ aqueous flare and 
cells and a 4+ vitreous haze. No fundus lesions were 
seen. Subtenon’s injections of triamcinolone were ad- 
ministered without effect. Right visual acuity was 
20/25 in May 1972 and 40 mg/day of prednisone 
was given, without change. 

After an initial evaluation, 2 mg/day of chlor- 
ambucil was begun because of the corticosteroid- 
resistant uveitis. The dose was progressively m- 
creased to 10 mg/day but it had to be stopped be- 
cause of bone marrow suppression. In August 1972, 
the patient developed an aphasia with right hermi- 
paresis. Neurosurgical evaluation led to craniotomy 
and a left parietal reticulum cell sarcoma was ex- 
cised. He received radiotherapy with some improve- 
ment in function but left-arm weakness developed 
a month later and further radiation was applied to 
the cervical cord region for leptomeningeal spread 
of tumor. Multiple drug chemotherapy was then in- 
stituted but his condition progressively declined and 
he died in January 1973. The eyes were not ob- 
tained. 

Case 4—An 81-year-old white man was first seen 
in August 1972. In July 1970, a successful intra- 
capsular cataract extraction was done on the right 
eye and, soon after this, right visual acuity corrected 
to 20/20. A year later, vitreous haze developed and 
right visual acuity was reduced to 20/70; by March 
1972, it was 20/100. Subtenon’s injections of tri- 
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amcinolone were administered and acuity "c 
temporarily to 20/25. After a few months these e | 
injections were ineffective. 

Initial examination showed that right visual acaity | ® i 
was 20/100, with 1+ aqueous cells and flare and: 
3+ vitreous haze; a white retinal infiltrate was ob- |i 
served in the superior midperipheral retina. Left 
visual acuity was 20/80 due to a posterior sub- — 
capsular cataract. A right vitreous aspiration was — 
done mainly to rule out fungal infection but re- 
vealed only chronic inflammatory cells and ud 
histiocytes; cultures were negative. Progressive | 
ocular inflammation led to glaucoma and the pain- 
ful eye was bani in Septënek 1972. Histo- e 
pathologic s 
choroidal reticulum JE sarcoma. Medical and neu- | 
rologic evaluation showed no other disease. In 
February 1973, an uncomplicated intracapsular cata- 
ract extraction was performed on the left eye. 
Postoperative examination of the retina revealed: 
no abnormalities and visual acuity corrected to 20/20.. 
Six months later the patient died of cerebral vascu- | 
lar complications. Postmortem examination shcwed | 
no evidence of intracranial or systemic tumor but 
examination of the left eye showed a sarcomatous 
lesion of the retina with malignant cells in the 
adjacent choroid and overlying vitreous cavity (Fig. li 

2). 

Case 5—A 38-year-old man, first seen in Janu- 
ary 1973, had noted blurred vision and floaters in 
the left eye five years before and was treated briefly 
with topical corticosteroids without effect; he was 
lost to follow up. In January 1972, he developed a 
right hearing loss and ataxia. By July: 1972, he hag 
complete bilateral hearing loss. Neuroradio ogic 
evaluation showed no disease but the cerebrospinal 
fluid showed 75 mg/100 ml of protein with 40 
lymphocytes per cubic millimeter. In October he 
had headache, facial pain, chewing difficulty, and 
bilateral sixth nerve palsies. Further studies re- 
vealed malignant reticulum cells (Fig. 3) in a fil- 
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Fig. 2 (Klingele and Hogan). Case 4, left eye. Unsuspected reticulum cell sarcoma 


of retina (X224). 


tered cerebrospinal fluid specimen and meningeal 
reticulum cell sarcoma was diagnosed. Whole brain 
radiation alleviated the symptoms but he developed 
progressive bilateral uveitis with severe visual 
acuity reduction. 

Initial examination revealed that right visual 
acuity was hand movements with 1+ aqueous cells 
and flare and a 2+ vitreous haze. Left visual acuity 
was 20/400 with 1+ aqueous cells and flare and a 
4+- vitreous haze. There was an extensive ereenish 
white retinal infiltrate in the right macular area. 
Radiation therapy to both eyes did not improve 
visual acuity significantly. 

Case 6—A 65-year-old white woman, first seen 
in February 1973, had noted bilateral floaters in 
March 1970. In April 1972, she complained of 
blurred vision and visual acuity was 20/25 in both 








4 
Fig. 3 ( Klingele and Hogan). Case 6. Malignant 
cells from filtered CSF specimen (425). 


eyes. Acuity continued to decrease and she received 
40 mg/day of prednisone in September 1972, fol- 
lowed by improvement in acuity. In December, 
acuity decreased again and was not affected by an 
increase in the dosage of the corticosteroid. 

Our initial examination revealed a diffuse, bi- 
lateral uveitis with visual acuity of L.E. : 20/70; and 
R.E.: 20/60. There were 2+ aqueous cells and flare 
and a 34- vitreous haze in each eye. Multiple yellow- 
ish retinal infiltrates were seen in the posterior right 
fundus. Medical and neurologic evaluation including 
brain scan, EEG, and lumbar puncture were normal. 
Vitreous aspiration and cytologic study showed 
many large immature cells resembling lymphoblasts 
(Fig. 4); both eyes received local radiotherapy 
for ocular reticulum cell sarcoma. This produced 
rapid disappearance of the retinal lesions and par- 
tial quieting of the uveitis. The ocular inflamma- 
tion is mild at present and the retinal tumors ap- 
pear to be inactive. 

Case 7—A 65-year-old man, first seen in April 
1973, had noted photopsia in August 1971, but a 
thorough re inal examination showed no disease. In 
June 1972, he developed confusion and a left 
hemiparesis; a right parietal lobe reticulum cell 
sarcoma was found at craniotomy. Postoperative 
radiation therapy was given ard his condition im- 
proved. In November he first noted blurred vis‘on 
in the left eye. 

The right eye was normal on ivitial examination. 
Left visual acuity was counting fingers; there were 
2+ aqueous cells and flare, many fine corneal 
precipitates, and 3+ vitreous opacities. Elevated 
white retinal infiltrates were seen in the posterior 
pole. After vitreous aspiration for cytologic studies, 
radiotherapy was admi^istered to the posterior left 
eye. There was rapid clearing of the retinal in- 
filtrates but a mild uveitis persisted. 

Case 8—A 64-year-old man first seen in August 


VOL. 79, NO. 1 


Fig. 4 (Klingele and Hogan). 
Case 8. Arrows point to blast cells 
from vitreous aspirate specimen 


(12,000). 


1973 had noted blurred vision in his right eye one 
year before. At that time uveitis was discovered 
and histamine injections and cycloplegics were ad- 
ministered but they failed to prevent loss of light 
perception in the right eye. In March 1973, he noted 
blurred vision and floaters in his left eye. 

Our initial examination showed best corrected 
right visual acuity of no light perception, and 
20/30—, left visual acuity. There was an afferent 
pupillary defect in the right eye with 3+ vitreous 
haze. No retinal lesion could be seen and the disk 
appeared pale. The left eye showed a 2+ vitreous 
haze with elevated, yellowish retinal infiltrates in 
the superior and temporal periphery. Extensive 
medical and neurologic examinations including brain 
scan, bone scan, and lumbar puncture, were normal. 
The chest x-ray films showed extensive chronic 
inflammatory changes and a 3-cm, ill-defined 
density in the upper left lung. Biopsy of a small 
lipoma on the anterior abdominal wall showed 
an angiolipoma with malignant reticulocytes in 
the perivascular spaces. Lymphangiogram showed 
abnormal retroperitoneal nodes. Local radiation to 
the eyes produced a decrease in the size of retinal 
infiltrates as well as subjective improvement in 
visual acuity in the left eye. Systemic therapy was 
then begun with vincristine, cyclophosphamide 
(Cytoxan), and prednisone. 
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One year later the patient died of congestive 
heart failure. Postmortem examination revealed 
diffuse histiocytic infiltration of the central gray 
matter and brainstem, as well as perivascular in- 
filtration of heart, lungs, kidneys, liver, and other 
organs by abnormal histiocytes. There was exten- 
sive subretinal scarring (Fig. 5) in the right eye 
with retinal atrophy, and the choroid was infiltrated 
with immature lymphoid cells. The left eye showed 
a similar choroidal infiltrate (Fig. 6). No retinal 
lesions were found. 


DISCUSSION 


In five of eight patients (Cases 2, 4, 5, 
6, and 8) the disease first became sympto- 
matic in the eye. Among these five, two 
(Cases 2 and 5) developed central nervous 
system disease after a duration of three and 
five years. One (Case 8) developed systemic 
lymph node involvement 18 months after 
the onset of blurred vision. In another : Case 
4), death occurred from a stroke six 
months after enucleation of the right eye 
for ocular reticulum cell sarcoma. At post- 
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Fig. 5 (Klingele and 
Hogan). Case 8, right eve. 
Extensive choroidal scar- 
ring with retinal atrophy 
and reticulum cell infiltrate 

. of choroid (x90). 


Four patients (Cases 5, 6, 7, and 8) re- 
ceived local radiation to the eye with ap- 
propriate shielding. All showed some 
shrinkage of the retinal lesions. There was 
improvement in visual acuity in three cases 
although some vitreous haze persisted. One 
patient (Case 5) showed no improvement 
in visual acuity after local radiotherapy of a 
large infiltrate involving the right macula, 
in spite of marked diminution in size of 
lesion. Four of the eight patients in this 
series are now dead. Five patients with 
brain involvement (Cases 1, 2, 3, 5, and 
7) improved temporarily with radiotherapy. 
However, this disease is inevitably fatal 
with currently available therapy. 

In Case 4, enucleation of the right eye 


Fig. 6 (Klingele and 
Hogan). Case 8, left 
eye. Choroidal infiltrate 
of reticulum cells with 
overlying detachment of 
retinal pigment epithelium 
(x60). 
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lead to the pathologic diagnosis of reticulum 


cell sarcoma. Two years prior to this, the 
patient developed a posterior uveitis with 
peripheral retinal and preretinal infiltrates 
after an uncomplicated cataract extraction. 
A fungal endophthalmitis was suspected but 
a vitreous aspirate showed no infection. 
Corticosteroid therapy was ineffective and 
the disease progressed to loss of light per- 
ception "with painful glaucoma. Gross ex- 
amination revealed multiple, elevated, waxy 
chorioretinal infiltrates about the nerve head 
and throughout the periphery (Fig. 1). 
Microscopic examination showed the major 
lesion to be in and adjacent to the disk, 
with a retinal infiltrate composed of closely 
packed pleomorphic reticulum cells pre- 
dominating in the perivascular region. The 
choroidal lesion was mainly an inflammatory 
infiltrate of plasma cells and lymphocytes 
with a few aggregates of immature pleo- 
morphic lymphoid cells. The overlying 
vitreous cavity held many chronic inflam- 
matory cells, mainly small lymphocytes, and 
a few malignant reticulum cells. The corre- 
lation with the typical clinical picture of 
slowly progressive diffuse uveitis associated 
with elevated retinal tumor infiltrates is 
obvious. Ten months later, after death from 
stroke, complete postmortem examination 
revealed no sign of reticulum cell sarcoma 
except in the left eye where there was an 
unsuspected early neoplastic infiltrate with 
retinal and vitreous involvement (Fig. 2). 
Although this was only several disk di- 
ameters in width, there was an associated 
choroiditis with many inflammatory cells. 
This specimen clearly demonstrates how an 
inconspicuous tumor infiltrate of the retina 
can produce a chronic inflammatory reac- 
tion with marked vitreous clouding. It also 
reinforces our impression that vitreous as- 
piration may be valuable in providing diag- 
nostic cytologic material. This is the second 
autopsy-proven case, following the report 
of Nevins, Frey, and Elliot? of primary, 
solitary, intraocular reticulum cell sarcoma. 
. One patient (Case 8) developed signs of 
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systemic reticulum cell sarcoma with lymph  - 
node involvement about a year after the on- — — 
set of uveitis. He was treated with local — — 
radiation to the eyes and systemic chemo- — : 
therapy. When death occurred from con- 
gestive heart failure, postmortem examma- 
tion showed bilateral ocular involvement in 
addition to diffuse histiocytic infiltration of — 
the central gray matter and brainstem, and — — 
perivascular infiltration of heart, lungs, kid- 
neys, liver, and other organs by abnormal 
histiocytes. There was retinal and nerve —— 
fiber atrophy in the right eye associated 
with extensive subretinal scarring (Fig. 5). —— 
The left eye showed a small detachmen- of «2 
the pigment epithelium (Fig. 6) but [3 
retinal tumor lesions were seen. In both — 
eyes, the choroid was diffusely infiltrated — 
with malignant lymphoid cells. Collyer™ re- 
ported a case of systemic lymph nodes 
visceral reticulum cell sarcoma that pre- 
sented with uveitis. Choroidal and retinal - 
involvement was demonstrated pathologi- - 
cally. Varga and Gergeley'* also noted ex 5 
tensive choroidal lesions in their case of | 
primary gastric reticulum cell sarcoma. 
When ocular disease occurs in association 
with the systemic lymph node-visceral fort 
of reticulum cell sarcoma, it appears that | 
choroidal involvement is the rule, in contrast 
to the central nervous system form of the 
disease where retinal involvement pre- 
dominates.'? 

In Case 5, the disease began with pain; | 
less uveitis. For five years reduced visual - 
acuity in the right eye was the only sym | 
tom. Then there was rapid progression wit 
the onset of multiple cranial nerve palsi 
and tumor infiltrates appeared in the left | 
retina. The diagnosis was made from a 
cytologic study of cerebrospinal fluid © Fig. 
3). We suggest that host immunologic fac- 
tors may play a role in this and in tne 
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cases where the tumor state remains rela- | 
tively inactive for long time periods. Cases - 
1 and 3 fit into this concept: the patients - 
showed rapid deterioration and progressi 

of malignancy after institution of chleram- 
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bucil therapy in low doses. We believe that 
low-dose immunosuppressive therapy as em- 
ployed for its anti-inflammatory effect is 
potentially harmful in this disease since host 
immunologic mechanisms appear to hold 
the tumor in check. Penn’ noted a high 
incidence of malignancy in 3,000 immuno- 
suppressed renal transplant patients. 
Reticulum cell sarcoma was the most com- 
mon tumor in this group. 

A 65-year-old woman ( Case 6) developed 
a uveitis that progressed to moderate visual 
impairment over a two-year pericd. Cortico- 
steroid drops and 40 mg/day of oral 


prednisone were ineffective. Although ex- 
tensive medical and neurologic studies were 
negative, her eye disease suggested ocular 
reticulum cell sarcoma, and vitreous aspira- 
tion revealed malignant lymphoid cells ( Fig. 
7) compatible with this diagnosis. Localized 
radiotherapy to the eyes resulted in retinal 
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lesion disappearance with significant im- 
provement in visual acuity. Some vitreous 
clouding persisted. This case illustrates 
several highlights of our recent experience 
with this disease. If reticulum cell sarcoma 
of the retina and choroid is suspected be- 
fore central nervous system systemic disease 
becomes evident, vitreous aspiration may 
confirm the diagnosis if enucleation is not 
indicated. It is important to think of this 
malignancy when progressive blurring of 
vision occurs in a painless quiet eye associ- 
ated with dense vitreous haze. Elevated 
white or yellowish retinal infiltrates (Fig. 
8) are especially suggestive. Although 
retinitis due to Toxoplasma, Candida, or 
cytomegalovirus may produce a similar 
lesion, the appearance of multiple, circum- 
scribed, elevated white or yellow intraretinal 
infiltrates in an adult strongly suggests 
retinal reticulum cell sarcoma. If the diag- 


Fig. 7 (Klingele and 
Hogan). Case 7. Electron 
micrograph of blast cell 
from vitreous aspirate 
( 18,500). 
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Fig. 8 (Klingele and Hogan). Case 8, left eye. 
Retinal reticulum cell sarcoma lesions before radia- 
tion therapy. 


nosis of ocular reticulum cell sarcoma can 
be confirmed, local radiotherapy with ap- 
propriate shielding of the anterior segment 
can be sight-saving. Although the effect may 
be only temporary, the potential benefits to 
the patient warrant its use when the eye has 
visual potential. 


SUMMARY 


In four of eight cases of reticulum cell 
sarcoma with ocular involvement diagnosis 
was made by craniotomy when the signs of 
a brain tumor developed. A fifth case had an 
isolated intraocular tumor. Of the other 
three, two were diagnosed by vitreous aspira- 
tion and one by cerebrospinal fluid cytology. 

Ocular reticulum cell sarcoma frequently 
accompanies or precedes brain involve- 
ment. In this form of the disease the ocular 
lesion is usually a tumor cell infiltrate of 
the retina. The associated retinochoroiditis 
leads to marked vitreous clouding and 
eventual retinal detachment and glaucoma 
may occur. 
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On the other hand, when intraocular 
reticulum cell sarcoma occurs in associaticn 
with the systemic lymph node visceral form 
of the disease, choroidal involvement is the 
rule. 

Vitreous aspiration may confirm the diaz- 
nosis at an early stage when clinical and 
laboratory evaluation reveal no disease out- 
side the globe. The retinal tumor foci are 
radiosensitive and local radiation, although 
not curative, may restore visual acuity. Im- 
munosuppressive therapy given in low 
doses for anti-inflammatory effect may ex- 
acerbate the disease. 
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INFILTRATIVE RETINOPATHY IN SYSTEMIC LYMPHOMA 


RIcHARD ALAN Lewis, M.D., AND RorAND B. CLARK, M.D. 
Ann Arbor, Michigan 


Retinal involvement in systemic lympho- 
mas is exceptionally rare.t Localized retinal 
hemorrhages, venous congestion, and cotton- 
wool patches are the usual manifestations. 
We describe a massive perivenous infiltra- 
tive retinopathy in a middle-aged woman 
with a well-differentiated lymphocytic lymph- 
oma. 


CASE REPORT 


A 48-year-old white woman first seen in con- 
sultation on Nov. 17, 1972, complained of rapidly 
progressive visual acuity loss in each eye. 

She had experienced moderate malaise, a fluc- 
tuating low-grade fever, and a slight increase in 
abdominal girth during the summer of 1971. In 
mid-October of 1971, she noted a firm, fixed mass 
in the left anterior cervical area; a biopsy speci- 
men showed a diffuse, well-differentiated lympho- 
cytic lymphoma. 

She was referred to the University of Michi- 
gan Medical Center where a physical examination 
revealed her healed cervical scar, fixed, hard masses 
in the right submandibular area and the right in- 
guinal area, and a large, poorly delineated, slightly 
tender mass in the left mid-abdomen. 

Routine laboratory studies including bcne mar- 
rOW examination were normal. Radiologic investi- 
gations disclosed only the 10 x 13.5 em abdominal 
mass with no specific organ involvement. 

Based on clinical diagnosis of a well-differen- 
tiated lymphocytic lymphoma, stage 3 B, eight 
weeks of therapy were initiated with parenteral 
cyclophosphamide and vincristine and oral pred- 
nisone, 

One month later, the cervical, submandibular, 
and inguinal adenopathy had resolved and the mid- 
abdominal mass was no longer palpable. On com- 
pletion of therapy, no objective signs of her dis- 
ease remained. No complications of chemctherapy 
ensued except transient paresthesias of the extremi- 
ties. A maintenance dose of cyclophosphamide was 
initiated. 

In August 1972, the patient was hospitalized 
briefly with a low-grade fever and hemorrhagic 
cystitis. Although the cystitis responded promptly 
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to discontinuation of her chemotherapy, no focu 
for the fever was found. A lymphangiogram wa 
normal. She received a five-day course of chemo 
therapy with cyclophosphamide, vincristine, an 
prednisone and was discharged on prophylacti 
doses of isoniazid and pyridoxine hydrochloride 
In September, she received another five-day cours: 
of chemotherapy without complications? 

She remained well until early November, wher 
she noted gradual "clouding" of the central visua 
acuity of her right eye over a three-week perioc 
and then the abrupt loss (within one afternoon) 
of visual acuity in her left eye. She was first eval- 
uated six days after the involvement of her sec- 
ond eye. 

Her best corrected visual acuity was 20/200 in 
the right eye with counting fingers at three feet 
in the left eye. The intraocular pressure by ap- 
planation, and the external, motility, and biomi- 
croscopic examinations were normal. 

Examination of the fundus of each eye re- 
vealed broad bands of white cellular infiltrate 
blanketing most of the veins in the posterior pole, 
even where they entered the optic nerve head. Sec- 
ondary and tertiary venules in the macula could 
not be seen within the dense infiltrate which ex- 
tended eight to ten vessel widths on either side 
of these small vessels and along the main branch 
veins as wide as the vessel itself, Intraretinal hem- 
orrhages capped many of the smaller vessels near 
the macula (Figs. 1-5). 

In patches, the arterioles showed either a fine 
linear sheath or dense focal infiltration of the ad- 
jacent retina similar to the corresponding venule. 

Biomicroscopy and stereoscopic photography con- 
firmed the infiltrative thickening of the retina with 
cellular debris at all levels and a tendency for the 
infiltrate along the venules to feather out along 
the distribution of the nerve. fibers in that zone 
of the retina. Along the temporal vasculature, 
confluent plaques of infiltrate and patches of intra- 
retinal hemorrhage were seen. 


Visual field examination identified irregular 
dense central scotomata in each eye. 
Intravenous fluorescein angiography revealed 


no leakage of dye from the vessels of the retina 
or the optic nerve in either eye. Peripheral blood 
counts were normal. 

On Noy. 20, the patient complained of photo- 
phobia and irritation in each eye. The visual acuity 
in her right eye was counting fingers at three 
feet and two feet in the left eye. Biomicroscopic 
examination revealed a few dust-like keratic pre- 
cipitates and 2+ cells and 1+ flare in the an- 
terior chamber of each eye. The posterior pole 
showed increased perivenous infiltration of the 
retina in the nasal quadrants. The iritis was treated 
with topical cycloplegic and corticosteroidal agents. 

Cobalt radiation therapy was initiated on Nov. 
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22. to a 6 X 8-cm lateral orbital field of each 
eye at the rate of 200 rads/day. A total depth 
dose of 3,000 rads was delivered over 22 days 
with the lens shielded during all but five treat- 
ments. 

By Noy. 29, visual acuity improved rapidly to 
20/100 in both eyes with resolution of the keratic 
precipitates and reduction of the cellular reaction 
in the anterior chamber of both eyes. The macular 
involvement in each eye decreased first, especially 
along the arterioles. However, the perivenous in- 
filtrate in the nasal quadrants increased transient- 
ly during’ the early course of radiation therapy, 
with loss of sclerochoroidal ring definition of the 





Fig. 1 (Lewis and Clark). Posterior pole of 
the right eye on Nov. 20, 1972. There is exten- 
sive perivenous and patchy periarterial cellular in- 
filtration of the retina. 





disk of 


- Fig. 2 (Lewis and Clark). The optic 
the right eye shows the perivascular cellular in- 
filtrate encroaching on the optic nerve. 
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Fig. 3 (Lewis and Clark). Posterior pole of 
the left eve on Nov. 20, 1972, shows similar cellu- 
lar infiltration coating most of the small retinal 


vessels. 
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Fig. 4 (Lewis and Clark). The vessels near the 
optic disk of the left eve show extens-ve involve- 
ment. 


optic disk from cellular material. Occasionally, new 
intraretinal hemorrhages and cotton-wool patches 
appeared (Fig. 6). 

Although a mild anterior chamber reaction per- 
sisted despite topical therapy, the perivenous and 
optic nerve infiltrate had largely resclved by mid- 
December, leaving intraretinal hemorrhages, yel- 
low-white patches of intraretinal hard exudate, and 
an incomplete macular star figure in 2ach eye. The 
visual acuity improved transiently to 20/60 in each 
eye (Figs. 7-9). 

In May 1973, visual acuity was 20/70 in the 
right eye and 20/800 in the left eye. Mild anterior 
chamber activity and early posterior subcapsular 


A 


50 AMERICAN JOURNAL OF OPHTHALMOLOGY JANUARY, 1975 


eye was more advanced. Fluorescein angiography 
demonstrated changes of postradiation retinopathy 
in each eye. 

In November, visual acuity was 20/100 in the 
right eye and counting fingers at three feet in the 
left eye. The biomicroscopic evaluation showed 
continued mild anterior chamber reaction and no 
significant advance in the cataract in each eye. A 
lamellar macular hole was identified in the fundus 
of the left eve. 





Fig. 5 (Lewis and Clark). The superior nasal 
quadrant of the left eye demonstrates the dis- 
tribution of the perivenous cellular material typi- 
cal of the mid-peripheral retinas of each eve. 





Fig. 7 (Lewis and Clark). Remarkable clear- 
ing of the cellular infiltrate two months after ini- 
tiating radiation therapy, but residual, deep, hard 
intraretinal exudate along some of the temporal 
vessels, an incomplete star figure of the macula, 
and unresolved retinal hemorrhages in the right 
eye persist. 





Fig. 6 (Lewis and Clark). The optic disk of 
the right eye one week after the initiation. of 
radiation therapy. Note the increase in cellular 
material along the superior and inferior branch 
veins as well as the new intraretinal hemorrhages 
(compare to Fig. 2). 


lens changes were noted in each eye. Examination 
of the posterior pole in each eye showed attenua- 
tion and irregularity of the lumina of most of 
the retinal vessels, with many zones of vascular 
nonperfusion with intraretinal shunts and collater- 
als. Cystoid macular edema and early epiretinal 
macular fibrosis were present in the left eye, as 
well as thinning of the pigment epithelium aad 





Fig. 8 (Lewis and Clark). Fundus of the left 


some clumped pigmentation around the retinal veins 
in areas of previous infiltration. The optic nerve 
of each eye appeared atrophic although the left 


eye shows resolution of the perivenous debris and 
residual intraretinal deep hard exudate two months 
after irradiation. 
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Fig. 9 (Lewis and Clark). The vessels around 
the optic nerve head of the left eye two months 
after radiation therapy show remarkable clearimg 
of the cellular material. 


DISCUSSION 


Since Liebreich identified leukemic ret- 
initis as a clinical entity in 1861, attention 
has been directed to ocular findings in the 
lymphomas and leukemias. Ocular changes 
occur in halíf?? or more* of all patients with 
leukemia sometime during the course of their 
illaess, especially those with high circulat- 
ing white blood cell counts or with a high 
percentage of immature circulating cells.^^ 
Common signs include®: (1) dilated tortuous 
vessels; (2) infiltrations of the choroid and 
retina, especially into the perivenous space; 
(3) retinal edema and edema residues (deep 
hard exudates); (4) intraretinal hemor- 
rhages and cotton-wool infarcts; (5) papil- 
ledema; and (6) secondary retinal detach- 
ments. 

The ocular complications of lymphomas 
present as infiltrations of the skin of the 
eyelids, episclera, conjunctiva, uvea, espe- 
cially the iris, and the orbit.*’* Intraocular, 
especially retinal, involvement in lymphoma 
is rare.!?-15 However, extensive chorioreti- 
nal scarring almost exclusively involving the 
retinal veins has been reported in a patient 
with Hodgkin’s disease, although the acute 
lesions resembled “edematous foci.’*® 
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Our patient developed massive cellular in- 
filtration of the retina during a quiescent 
period of her diffuse systemic lymphoma. 
The only evidence of activity was a fluc- 
tuating, low-grade fever. At no time during 
the course of her disease were bone marrow 
or circulating blood cell abnormalities ce- 
tected. At the time of presentation, the m- 
tegrity of the retinal vasculature appeared 
undamaged as demonstrated by fluorescein 
angiography. The significant effect of the 
intraretinal infiltrate on visual acuity func- 
tion was initially reversible with radiaton 
therapy, coincident with the clearing of the 
cellular material. 

The possibility that this infiltration was 
the result of toxic or allergic damage to the 
retinal vasculature from one of the chemo- 
therapeutic agents is unlikely. Although no 
ophthalmologic examination was conducted 
during the course of the patient's clinical 
illness prior to the onset of her ocular symp- 
toms, she had had three courses of com- 
bined cyclophosphamide-vincristine-predni- 
sone chemotherapy without symptoms. The 
third course of combined chemotherapy had 
been completed at least five weeks prior to 
the onset of her visual complaints in the 
right eye and nearly eight weeks in the left 
eye. 

The potent neuromuscular toxicity of vin- 
cristine is commonly manifested as depres- 
sion of the deep tendon reflexes and as a 
peripheral sensory or motor neuropathy. 
Blepharoptosis and paresis of the extreocu- 
lar muscles and of the trigeminal and facial 
nerves have been reported, along with alo- 
pecia or gastrointestinal disturbances. Vin- 
cristine hydrochloride does not pass the 
blood-retina barrier and does not damage the 
retina when injected intravenously.” 

Cyclophosphamide frequently causes alo- 
pecia, gastrointestinal disturbances, mucosal 
ulceration, and hepatotoxicity. Some patients 
develop hemorrhagic cystitis, as did ovr pa- 
tient, which cleared promptly after discon- 
tinuation of the medication, well before the 
onset of her visual complaints. Even direct 
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injection of cyclophosphamide into the vit- 
reous humor in rabbits has been tolerated 
with minimal inflammatory response and 
without alteration of the electroretinogram.!? 

Untoward changes in the retina and optic 
nerve in each eye after radiation therapy may 
reflect severe ocular involvement from the 
primary disease rather than a direct result 
of that therapeutic modality. Dosage, in- 
tensity, and area of treatment were within 
the range of therapy for orbital lymphoma.?° 


SUMMARY 


A. 48-year-old woman with a diffuse well- 
differentiated lymphocytic lymphoma devel- 
oped an unusually extensive bilateral infil- 
trative retinopathy during a period of quies- 
cence of her systemic illness. Although radi- 
ation therapy to each orbit initially induced 
clearing of the infiltration and significant 
improvement in visual acuity, late visual 
acuity loss due to retinal and optic nerve 
changes ensued. 
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COMBINED THERAPEUTIC APPROACH TO MALIGNANT 
LACRIMAL GLAND TUMORS 


Rogert M. Byers, M.D., RALPH G. BerKELEY, M.D., Marto LUNA, M.D., 
AND Ricar H. Jesse, M.D. 
Houston, Texas 


Lacrimal gland tumors comprise 4 to 15% 
of all orbital tumors.’ It is important to dis- 
tinguish „those swellings caused by malig- 
nant tumors from those that are not. An 
early, accurate diagnosis followed by compe- 
tent, comprehensive treatment is essential 
to ensure any hope for a satisfactory long- 
term success. There has been uncertainty 
concerning the relative merits of conserva- 
tive vs. radical surgery and the indications 
for radiation therapy. To date, no large 
series of malignant lacrimal gland tumors 
has been reported in which reliable histo- 
pathologic diagnosis has been correlated 

with the combined use of surgery and ir- 

radiation with satisfactory follow-up data." 

This paper explores the various diagnostic 

aspects of, and the modalities of treatment 

for, malignant lacrimal gland tumors. 


SUBJECTS AND METHODS 


We analyzed the medical records of 13 
patients observed at M. D. Anderson Hos- 
pital from 1944 through 1972, who had 
lesions of the lacrimal gland histologically 
classified as primary malignant epithelial 
tumors or primary connective tissue sar- 
comas. The real incidence of these tumors 
is unavailable because of the referral na- 
ture of this hospital's patient population. 
Tumors of lymphoid origin, melanomas, 
rhabdomyosarcomas, and skin cancers were 
excluded. We obtained unlimited follow-up 
for all living patients through return clinic 
visits or personal communication. 
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Histologic classification—The 13 tumors 
were classified in the following histolozic 
categories: adenoid cystic carcinomas, five; 
mucoepidermoid carcinomas, three (two with 
high grade and one, low grade) ; adenocar- 
cinomas, two; malignant mixed tumor, one; 
unclassified carcinoma, one; and fibrosar- 
coma, one. 

Clinical findings—The average age of the 
nine women and four men was 45 years; 
six patients were under 40 years of age. All 
five of the patients with adenoid cystic zar- 


cinoma were women. The common clinical 


symptoms and findings were pain in the 
upper outer quadrant of the eye, some de- 
gree of diplopia, drooping of the eyelid, 
impaired mobility, proptosis, and a swe ling 
or mass in the upper outer quadrant of the 
eye. Bone destruction was demonstrated 
roentgenographically in five patients. An 
orbital venogram performed in only two 
patients showed evidence of distortion of 
the superior orbital vein. . 


RESULTS 
Adenoid cystic carcinoma—The five pa- 


tients with adenoid cystic carcinoma were - 


treated with surgery and irradiation. Three 


patients underwent lacrimal gland excision © 


followed by orbital exenteration anc im- 
mediate postoperative irradiation. Two of 
these three patients have localized control 
of their disease (five and seven years) but 
one has metastasis distant from the origi- 
nal site. The other patient who ss the 
only patient with histologic evidence of 
perineural invasion died of intraeranial 
spread of the disease and also distant 
metastasis in the liver after two years. 
Another patient with adenoid cystic car- 
cinoma received radiation only after recur- 
rent disease became obvious after an or- 
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bital exenteration but she died quickly of 
widespread disease. The final patient under- 
went many conservative surgical procedures 
with repeated recurrences. Finally, an or- 
bital exenteration was performed followed 
by immediate postoperative radiatiom thera- 
py ; however, the patient died 13 years later 
with advanced localized disease involving 
the cerebral cortex. 

The status of five patients with adenoid 

cystic carcinoma is as follows: one patient 
has been disease-free for seven years; one 
patient is living with distant metastasis, but 
has been disease-free locally for five years; 
two patients died of both localized disease 
and distant metastasis within two years ; 
and one died of localized disease 13 years 
after the original treatment. Three of the 
five patients had x-ray-film evidence of 
bony orbit destruction. Only one of these 
three patients had localized control and sur- 
. vived. 
Mucoepidermoid carcinoma—Histologi- 
cally, three patients had mucoepidermoid 
carcinoma. Two patients with low-grade 
disease were treated by conservative surgi- 
cal removal of the lacrimal gland through 
a Kronlein approach. Both patients had 
localized control of their disease and are 
surviving. The patient who had high-grade 
mucoepidermoid carcinoma received an or- 
bital exenteration followed immediately by 
postoperative irradiation and is disease-free 
14 months later. 

Miscellaneous tumors—T wo patients with 
adenocarcinoma, one patient with a malig- 
nant mixed tumor, and one patient with an 
unclassified carcinoma died within two 
years of localized disease. All four of the 
patients had had less than adequate treat- 
ment prior to observation here, and pre- 
sented with obvious recurrent disease. The 
x-ray films showed that three patients had 
evidence of bony destruction prior to a de- 
finitive surgical procedure that consisted of 
orbital exenteration, removal of cranial 
bone, and dura. The patient with a fibro- 
sarcoma was treated with an orbital exen- 
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teration and immediate postoperative radia- 
tion therapy and is disease-free 24 months 
after completion of her treatment. She also ' 
had obvious recurrent localized disease in 
the area of a previous lacrimal gland ex- 
cision. 


DISCUSSION 


Any patient who presents with a uni- 
lateral swelling in the upper outer *quadrant 
of the orbital fossa may have a malignant 
tumor of the lacrimal gland until proven 
otherwise. The minimum preoperative diag- 
nostic workup should include a complete 
ophthalmoscopic examination and routine 
X-ray films of the orbit. Adjunctive pro- 
cedures such as orbital venograms and 
ultrasound should complete the evaluation. 
An orbital venogram may demonstrate 
whether the cavernous sinus shows neo- 
plastic distortion indicating the presence of 
intracranial extension. Ultrasonic techniques 
distinguish inflammatory and pseudotumors 
from solid neoplasms in the orbit but 
are not highly reliable in anterior orbital 
lesions. We would not deny any patient 
an exploration of the lacrimal gland fossa 
based on a negative ultrasonic scan if a 
mass presented clinically. After the diag- 
nostic workup, a surgical exploration of 
the lacrimal gland fossa is performed. If 
there is obvious tumor in the lacrimal gland 
it is removed entirely and examined his- 
tologically using frozen section techniques. 
Although the literature suggests that the 
use of frozen section technique is unrelia- 
ble, our pathologists have accurately diag- 
nosed those epithelial tumors on frozen sec- 
tions with good staining techniques and 
are experienced in looking at the tissue.^ 
This approach is now standard procedure 
in our treatment of salivary gland tumors. 
If histology reveals a low-grade mucoepi- 
dermoid carcinoma and the lesion is limited 
to the gland, complete extirpation of the 
lacrimal gland is sufficient. If the low-grade 
mucoepidermoid tumor extends beyond the 
limits of the lacrimal gland, an orbital ex- 
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enteration is indicated. If a high-grade 
mucoepidermoid tumor, an adenoid cystic 
‘carcinoma, or one of the poorly differenti- 
ated lesions listed in the miscellaneous 
group is histologically diagnosed, a complete 
orbital exenteration should be done includ- 
ing the periosteum of the orbit around the 
lacrimal gland fossa. The periosteum is 
checked for microscopic disease by frozen 
section. If a tumor is present in the peri- 
osteum or if a tumor is grossly attached to 
the bone of the orbital rim, then this por- 
tion of the bone should be removed. Any 
intracranial extensions are determined and 
removed if possible. The use of local flaps is 
indicated in the more extensive resections to 
ensure rapid healing with coverage of the 
raw surfaces. Radiation therapy to the 
surgical fields, 6,000 rads in six weeks, 
should be given as soon as postoperative 
wound healing permits, preferably within 
three weeks. 

Adenoid cystic carcinomas tend to recur 
locally after long, disease-free intervals. In 
addition, many of these patients will de- 
velop distant metastases, particularly to the 
lung, while the primary lesion is under 
control. Some of these patients with distant 
metastasis will die quickly; many will live 
asymptomatically for years. If the pulmo- 
mary metastasis is single, or multiple and 
concentrated in one lobe of the lung, surgi- 
cal removal often provides good long-term 
results. All patients with adenoid cystic 
carcinoma must be followed for at least 15 
years before any meaningful conclusion re- 
garding local or distant tumor eradication 
can be determined. 

While we have advocated radical surgery 
followed by immediate postoperative radia- 
tion therapy for the poorly differentiated 
group of lacrimal gland cancers, we must 
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admit that the prognosis of patients with 
these lesions is extremely poor and that this 
order of treatment is, at best, palliative. 


SUMMARY 


The medical records of 13 patients wita 
primary malignant lesions of the lacrimal 
gland revealed adenoid cystic carcinoma as 
the most common malignant tumor. The his- 
tologic cell type, neural invasion, and bony 
destruction were correlated with localized 
control and ultimate survival. Surgical re- 
moval of the lacrimal gland was adequate 
treatment for low-grade mucoepidermo:d 
carcinoma confined to the gland itself. Com- 


bining a radical surgical removal of toe - 
area in planned sequence with high voltage - 
radiation therapy offered the only reasonable _ 
hope for localized control in the more ag- - 
gressive cell types or in tumors with neu-al | 


invasion or bony involvement. A 40%-local- 
ized control and survival rate was achieved 
in the adenoid cystic carcinoma group of 
patients. Radiation therapy administered ‘or 


cancer that obviously recurs after surgical | 


resection was generally unsuccessful. 
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LEBER'S MILIARY ANEURYSMS ASSOCIATED WITH 


TELANGIECTASIA OF THE NASAL MUCOSA 


JÜRGEN GArrner, M.D., AND WOLFGANG Dnar, M.D. 
Mainz, Germany 


Although the pathogenesis of Leber's mil- 
lary aneurysms has not been established, it is 
the purpose of this paper to describe a pa- 
tient with the typical features of Leber's 
miliary aneurysms, combined with a capillary 
disorder in the nasal mucous membranes. 


CASE REPORT 


A 20-year-old woman, first seen in February 
1972, complained of sudden loss of vision in the 
right eye. There was no previous history of ocu- 
lar disease. With the exception of severe myopia, 
family history was noncontributory. The visual 
acuity was .1, corrected (—5.0 D. sph) R.E., and 
1.2, corrected (—5.0 D. sph) L.E. 

Examination of the right eye showed extensive 
hemorrhaging in the vitreous cavity; the fundus 
could not be visualized. The left eye was normal. 
The patient was placed on bedrest with binocular 
patches. Three weeks later, ophthalmoscopic ex- 
amination was possible. The right fundus demon- 
strated a dilated inferior nasal vein. In the pe- 
riphery of the involved inferior nasal area, mul- 
tiple telangiectases and small aneurysmal dila- 
tations of the retinal vessels with circinate de- 
posits, hemorrhages, and deep retinal deposits were 
visible. Fluorescein angiography showed numer- 
ous aneurysmal dilatations in the capillary bed and 
leakage of the dye from the vascular anomalies. 
A diagnosis of Leber's miliary aneurysms was 
made (Fig. 1). 

Since the patient suffered from repeated epis- 
taxis, nasal endoscopy under local anesthesia was 
carried out, Observing the left lower nasal meatus 
with a 30-degree angle optic (Hopkins) revealed an 
abnormal amount of multiple telangiectatic veins 
(Fig. 2). The middle nasal meatus ard the upper 
nasal meatus showed no vascular anomalies. 

Routine physical, dermatologic, and neurologic 
examinations showed normal findings; the patient 
Was normotensive and had no peripheral vascular 
disease. The following laboratory investigations 
showed normal results: complete blood count, 
thrombocytes, thromboplastin time, partial throm- 
boplastin time, factor II, factor V, factor X, 
fibrinogen, transaminases, creatine phosphokinase, 
alkaline phosphatase, lyophilized anterior pituitary, 
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Fig. 1 (Gartner and Draf). The peripheral re- 
gion of the inferior nasal quadrant of the right 
eye. The dilated inferior nasal vein is surrounded 
by a dilated capillary network studded with nu- 
merous microaneurysms. Intraretinal serous fluid 
(asterisk), small intraretinal hemorrhages (black 
arrow), and large epiretinal hemorrhages (white 
arrow) are also present, 


serum electrolytes, bilirubin, fasting blood sugar, 
serum creatinine. protein-bound iodine, electro- 
phoresis, serum lipoproteins, and urine analysis. 

When the vitreous had cleared, the vascular 
abnormalities were treated with xenon photoco- 
agulation in April and May 1973, with xenon 
photocoagulation followed by cryopexy in August, 
and finally with argon laser photocoagulation in 
March 1974. On that occasion, a round hole in 
the upper nasal quadrant was detected and was 
delimited by laser coagulations. 

In the course o? treatment, the retinal telangiec- 
tases and microaneurysms regressed. The hemor- 
rhages and re‘inal deposits almost completely dis- 
appeared. Visual acuity improved to 1.0. 


DISCUSSION 


The retinal findings in the present case 
correspond to the well-known clinical man- 
ifestations of Leber's miliary aneurysms"? 
and are not discussed here. Furthermore, it 
is not necessary to comment on treatment 


M 
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because photocoagulation of the telangiec- 
tases and microaneurysms is the method of 
'choice.?4 

The unique feature in this case is the oc- 
currence of the telangiectases not only in 
one eye, but also in the nasal mucous mem- 
branes. Dermatologic examination revealed 
no signs of hereditary hemorrhagic telangiec- 
tasis (Osler's disease). Also, a relationship 
to any other systemic disorder such as hy- 








Fig. 2 (Gartner and Draf). Top, Nasal endos- 
copy photography, 30-degree angle optic. Numerous 
ectatic veins appear on the medial surface of the 
lower nasal concha. Bottom, The schema shows the 
left side of the skull: LNC, lower nasal concha, 
LNM, lower nasal meatus, and S, septum. 
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perlipemia and hyperproteinemia,? epilepsy 
hypogammaglobulinemia, or phakomatosis? 
could be ruled out. Archer and Krill? de- 
scribed a patient with Leber's miliary anet- 
rysms in the left eye and optic atrophy m 
the right. The authors speculated on a com- 
mon cause with involvement of peripheral 
retinal vessels in one eye and optic nerve 
vasculature in the other; however, the sug- 
gested retrobulbar telangiectasis of the optic 
nerve head has not been proved. As far as 
we know, no simultaneous occurrence of 
telangiectasis in the retina and elsewhere in 
the vascular system has been reported. 

In our case, the combination of micro- 
vascular disturbance in one eye and in the 
nasal mucous membranes is not a coinci- 
dence. Gass!^ related the history of a 353- 
year-old woman who had a cavernous he- 
mangioma of the retina. It was associated 
with an angiomatous hamartoma of the chin 
and with a cherry angioma of the thigh. The 
father of this patient had idiopathic epilepsy 
since he was 27 years old and died at age 49. 
Autopsy revealed multiple cavernous heman- 
giomas of the brain. The occasional occur- 
rence of epistaxis in patients with retinal 
aneurysms, reported by Leber, Coats, and 
other authors, was already stressed by Ju- 
nius," 


SUMMARY 


A 20-year-old woman, treated with cryo- 
pexy and xenon- and argon-laser photeco- 
agulation for Leber's miliary aneurysms in 
her right eye, suffered from repeated epis- 
taxis. She underwent an endoscopy that 
showed an unusual number of telangiec-atic 
veins. Laboratory results and routine pLysi- 
cal and neurologic examinations showed nor- 
mal values. Dermatologic examination re- 
vealed no signs of hereditary hemorrhagic 
telangiectasis (Osler's disease). Neve-the- 
less, it seems reasonable to assume that the 
combination of microvascular disturbances in 
one eye and in the nasal mucous membrane 
is not a coincidental finding. 
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OPHTHALMIC MINIATURE 


The large and joyful eyes of the antilopes are highly celebrated by ori- 
ental poets for their matchless grace; neither is it unknown to us how 
much the chamois excelis in power of vision; it may, therefore, serve as 
a prototype for the rest cf the ruminants. 

The eyeball together with the orbit is rather protrusive on the side of 
the head; it is broader than its length and less compressed in front than 
behind. The sclerotica is thick and dense, getting thinner anteriorly ; it 
overlaps the margin of the cornea—more on the upward and downward 
parts than on the sides—the verv ample and rather convex cornea there- 
fore being almost round inside but egg-shaped outside, broader towards 


the nose, narrower towards the ear. 


Detmar Wilhelm Soemmerring, De oculorum 
hominis animaliumque sectione horizontali 
commentatio, University of Góttingen 


Thesis, 1818. (Translated by H. D. 


Schepelern, Acta Ophtal., September, 110, 
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BEST'S VITELLIFORM MACULAR DYSTROPHY 
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Josera A. VAN Loo, Jr., Pu.D., AND Yosuinrro Honpa, M.D. 
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vitelliform macular dystrophy* 


. Best's 


(BVMD) has four distinctive features: 


dominant inheritance, hypermetropia, a dis- 
tinctive disk-like yellow macular lesion that 
resembles an egg yolk, and a markedly ab- 
normal electro-oculogram (EOG) in all 
stages of the disease (in clinically affected 
persons^? and in carriers"). Peripheral vis- 
ual fields, dark adaptation,” electroretinog- 
raphy (ERG),?*** foveal ERG," and color 
vision’ in early stages are all generally nor- 
mal. Details can be found in a recent conr 
prehensive review.’ 

We are reporting a single case of BVMD 
because of four previously unreported fea- 
tures: (1) an association with drusen of the 
optic papilla; (2) a probability that the 
breakdown of the patient’s vitelliform disk 
in one eye was caused by trauma ; (3) neo- 
vascularization of the subretinal space from 
the choroid; and (4) a number of interest- 
ing new psychophysiological findings relating 
to retinal contour, receptor alignment, and 
color vision. 


(CASE REPORT 


A 9-year-old white boy, an adopted child 
whose family history is not known, had excellent 
general health. In October 1966, he was seen for 
accommodative esotropia of 35 prism diopters. His 
visual acuity was 20/25 in both eyes and his fundi 
were normal. After receiving his full cycloplegic 


refraction of +4.50 sphere in both eyes, he became 


and has remained orthophoric. In July 1969, an 
examination of the dilated fundus showed “granu- 
lar maculae.” In December 1971, acuity was still 
20/25, both eyes. 
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In August 1972, he noted decreased acuity in bis 
left eye immediately after another child punched 
him in the eye. At that time, the classic vitellifomm 
lesion of BVMD was first noted in the right ere. 
In the left eye, the vitelliform lesion was broken 
down and there was a subretinal macular hemer- 
rhage. The visual acuity in the left eye was count- 
ing fingers. In December 1972, the child was re- 
ferred here for further evaluation. A cycloplegic 
refraction demonstrated R.E., +4.50 sphere = 
20/25--2; L.E., +3.75 sphere = 20/120. The -e- 
sults of the examination showed the following 
ophthalmoscopic findings : in the right macula a 
classic intact vitelliform lesion was seen, and zhe 
optic disk contained numerous drusen (Fig. 1). In 
the left eye, there was a cystic-looking round lesion 
in the central macula with a pigmented border. 
This was surrounded by a diffuse subretinal hemor- 
rhage, subretinal edema, and retinal striae (Fig. 
2). Fluorescein angiography showed early staimng 
of the grayish lesion in the left eye and late leakage 
‘nto the surrounding retina (Fig. 3, A-C). The in- 
tact vitelliform lesion in the right eye showed no 
leakage in the early phase and pseudofluorescence 
in the late phase (Fig. 3, D). 

On Jan. 2, 1973, the cystic lesion in the left eye 
was still present, as was the subretinal edema, The 
hemorrhage, however, had cleared and the visual 





Kolker, Enoch, Van Loc, and 
Jan. 6, 1973. Classic vitelli- 
form lesion of BVMD in the macula. The optic 
papilla is slightly elevated and contains several 
drusen best seen with. the direct ophthalmescope 
and retroillumination. 


Fig. 1 (Benson, 
Honda). Right eye, 
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Fig. 2 (Benson, Kolker, Enoch. Van Loo, and 
Honda). Left eye, Dec. 6, 1972. There is a pig- 
mented cystic-appearing central lesion with ar ad? 
jacent area of depigmentation. Inferiorly, there 
Is a subretinal hemorrhage, there are retinal striae 
surrounding the macula, and the optic papilla is 
normal. 


“K€; 





acuity had dropped to 20/200. Visual efields using 
the Goldmann perimeter showed the expected cen- 
tral scotoma in the left eye. 

)y February 19, the gray cystic lesion was pres- 
ent, but was now more discrete and had neovascu- 
larization on its surface (Fig. 4). Fluorescein 
angiography was repeated (Fig. 5). Unfortunately, 
due to poor patient cooperation, the earliest phases 
of the study were missed. Later phases showed no 
leakage into the surrounding area. 
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Fig. 4 (Benson, Kolker, Enoch, Van Loo, and 
Honda). Left eye, Feb. 19, 1973. The subretinal 
edema has cleared. There are neovascular vessels 
on the central lesion. (The horizontal line through 
the center of the lesion and the vertical line ir 
the upper left corner of the lesion are blood ves 
sels.) 


The patient was last seen on May 21, 1973. The 
ophthalmoscopic picture of both eyes demonstratec 
a visual acuity in the left eve slightly improved to 
20/80, while his right eye remained at 20/25. 


MATERIALS AND METHODS 


A psvchophysical technique developed by 
Fankhauser and Enoch!? was used to mea 
sure a relative retinal contour in the right 
eye. The test makes use of the fact that when 
a static perimetric image is in best focus on 
the retina, the detection threshold is lowest 





(or response sensitivity is highest). Thus, 
if the retina is advanced at any given point, 


Fig. 5 (Benson, Kolker, Enoch, Van Loo, and 
lowest threshold should occur when the light Honda). Fluorescein angiogram, left eye, Feb. 19, 
is focused in the new retinal plane. A plot 1973. Top, 26 seconds. The central lesion is fluores- 
cent. Some mottled background fluorescence is ad- 
jacent. Bottom, five minutes later. No leakage of dye 
at n points (in the cyclopleged eye) provides is seen. 


of dioptric power providing lowest threshold 











«—« 


Fig. 3 (Benson, Kolker, Enoch, Van Loo, and Honda). Fluorescein angiogram, Dec. 6, 1972 A. 
Left eye, 11 seconds after injection, mid-arteriovenous phase. The entire central pigmented lesien is 
fluorescent. The mottled fluorescence temporally does not change in size or shape in later phases and rep- 
resents background fluorescence showing through pigment epithelial defects; B. Left eye, 47 seconds ater. 
No significant changes; C. Left eye, five minutes later. A halo of late leakage of dye surrounds the cen- 
tral lesion; and D. Right eye, five minutes later. Pseudofluorescence of the vitelliform disk. Mottled 
fluorescence of the optic papilla consistent with drusen. 
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an estimate of relative retinal contour. It is 
assumed that a 3.0-diopter change in focus 
corresponds to a 1.0-mm elevation. 

The Stiles-Crawford effect measures the 
directional sensitivity of the retina to light. 
If a light beam passes through the center of 
the pupil of an emmetropic observer, light 
from this image strikes the receptors lo- 
cated at the posterior pole of the eye nearly 
perpendicularly. Light beams entering the 
pupil at various points away from the cen- 
ter strike the same receptors, but at an 
oblique angle. Such light is less effective in 
evoking a visual response in the normal ob- 
server. The Stiles-Crawford effect can, there- 
fore, be used as a measure of receptor ori- 
entation. For this experiment, the apparatus 
and technique outlined by Enoch and Hope" 
were used to make the determinations. This 
particular Stiles-Crawford apparatus permits 
continuous monitoring of eye position 
through an infrared, image-converter sys- 
tem. Steadiness of fixation can, therefore, 
be controlled within rather narrow limits. 
Fixation was tested with an Oculus Visu- 
scope in each eye. Results indicated that the 
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patient's ability to fixate was foveal in both 
eyes. e 

The Farnsworth-Munsell 100-hue discrim- 
ination test was performed on each eye and 
retested at a second session. The ERG was 
obtained using both contact lens electrode 
and orbital skin electrodes.'? For the visually 
evoked response (VER), an electrode was 
placed on the mid-sagittal line about 1 cm 
above the inion. Facilities were not available 
for EOG determination. 


RESULTS 


lhe measured relative retinal contour in 
the patient's right eye has the intact vitelli- 
form lesion of BVMD and retains nearly 
normal visual functions (Fig. 6). By using 
this quantitative psychophysical perimetric 
technique, the retina has risen a few tenths 
of a millimeter in the region of the fovea. 

A relatively normal Stiles-Crawford func- 
tion was recorded in the right eye with the 
peak nearly centered (Fig. 7, top). In the 
left eye (Fig. 7, bottom) where the trauma 
occurred, the function was flatter and the 
peak was nasally translated about 2 mm. 
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Fig. 6 (Benson, Kolker, Enoch, Van Loo, and Honda). Relative retinal contour 
determined by static perimetry. In the presence of blur, static perimetric sensitivity falls. 
Thus, a step variation of the test lens placed before a cyclopleged patient at a given 
retinal point may define a lens value providing greatest apparent sensitivity. Repeating 
the test at several points allows one to determine a relative contour. A 3.0 diopter change 
in focus corresponds to 1.0 mm. These are data taken in the visual field of the right eye 


along the horizontal meridian. 
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Fig. 7 (Benson, Kolker, Enoch, Van Loo, and 
Honda). These Stiles-Crawford functions represent 
determinations of the directional sensitivity of the 
retina. The ordinate relates relative visual sensitiv- 
ity for different points of entry of a beam; the 
abscissa, entrance pupil of the eye. Top, right eye, 
horizontal meridian; bottom, left eye, horizontal 
meridian. 


Since the function was abnormal, no at- 
tempt was made to draw a curve through 
the data points: the points were simply con- 
nected. 

The Farnsworth-Munsell 100-hue test 
showed a reduction in hue discrimination but 
no specific axis of color deficiency ( Fig. 8). 
The ERG and VER are essentially normal 
at different intensities used to test these elec- 
trophysiologic responses (Fig. 9). 


DISCUSSION 


- Deutman* feels that the hemorrhages in 
BVMD*'*?* occur because of breaks in 
Bruch's membrane or in the choriocapillaris, 
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or both. In some patients they are seen as the 
lesion breaks up. The bleeding may be rs- 
current.'5 A whitish fibrous scar resembling 
that in our patient has previously been re- 
ported,^1917?? but no neovascularization has 
been seen, or has this been noted in two re- 
ported histopathologic specimens.*^* Ry An- 
dersen and Barkman??? did show penetra- 
tion of Bruch’s membrane by a small capil- 
lary. 

Fluorescein angiography proved that cur 
patient had new vessel proliferation from 


the choriocapillaris through Bruch's mem- 
brane into the subretinal space. This has 


been seen in other conditions with persistent 
subretinal edema and is probably a secondary 
phenomenon. 

The metabolic abnormalities of the pig- 


ment epithelium in BVMD may weaken the 
membrane, enabüng 
blunt trauma to cause breaks in it, along 


underlying Bruch’s 
with the breakdown of the vitelliform disk. 
Our patient now wears safety glasses to 
protect his right eye. 

Since drusen of the pigment epithelium 
differ in their histopathology and histogene- 


sis from drusen of the optic nerve, their 


presence in this patient is probably comci- 
dental. 

Using the technique of Fankhauser and 
Enoch,” we showed that the foveal retina 
was elevated by a few tenths of a millimeter 
(Fig. 6). Despite this, receptor orientation 
has remained remarkably normal (Fig 7). 
The question is, how? The mechanism for 
receptor alignment is still functional in spite 
of this anomaly that probably originates in 
the pigment epithelium.’ The relatively nor- 
mal acuity recorded in the right eye (20/25) 
is in substantial agreement with this find- 
ing. (The poorer acuity in the left eye is 
consistent with a somewhat disturbed re- 
ceptor orientation.”*) If, in this patient and 
in almost all patients with BVMD, the EOG 
is abnormal,’ we may infer that the dark- 
trough potential of the EOG does nct sig- 
nificantly contribute to factors involved in 
maintaining receptor orientation. Gouras** 
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Fig. 9 (Benson, Kolker, Enoch, Van Loo, and 
Honda). The ERG and VER records on the two 
eyes of the patient (L.E., left; R.E., right). The 
ERG was taken at three stimulus levels: 1, 4X, 
and 16X. Calibration data are contained in the 
Figure. 


has proposed that the dark-trough potential 
of the EOG is heavily dependent on the in- 
tegrity of the pigment epithelium. Yet one 
reported patient exhibiting this disease re- 
cently had an essentially normal EOG.” 

The normal ERG and VER confirm the 
general notion that the anomaly is distal to 
the points at which these functions are re- 
corded; or, in the case of the ERG, one is 
recording from an area larger than the areas 
of pathologic involvement. 

When using the Farnsworth-Munsell 100- 
hue test as a test of color vision, test-retest 
data help to separate variable hue discrimina- 
tion from a specific color loss. This case is 
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a good example of the need for such pre- 
cautions, as the child’s performance was less 
accurate with time. The right eye was tested 
first, and the red, yellow, green panel (9 
o’clock to 12 o’clock) was presented first. 
In Figure 8, note the few errors made in 
this quadrant. In the green-yellow, green, 
ereen-blue quadrant (6 o'clock to 9 o'clock), 
note that one set of data shows many er- 
rors, while the retest set exhibits a more 
normal function. If any trend emerges, it 
may be a slight blue defect superimposed 
on a modest, general hue-discrimination prob- 
lem in this eye. In the second eye (Fig. 8), 
there is a hint of a red-green anomaly. In 
fact, from an examination of both sets of 
data taken together, we can only conclude 
that there is reduction in hue discrimination, 
with the left eye being greater. It is not 
probable that the same disease causes differ- 
ent color-specific defects in the two eyes. 


SUMMARY 


A patient with Best's vitelliform macular 
dystrophy in his right eye had an intact vitelli- 
form disk and drusen of the optic papilla. 


Although the foveola elevated by a few. 


tenths of a millimeter, resolution was only 
slightly affected and the retinal receptors re- 
mained remarkably well-aligned, suggesting 
that mechanisms subserving receptor align- 
ment still functioned. Hue discrimination 
and visual acuity were only slightly affected 


and the electroretinogram and visually evoked. 


response showed essentially normal values. 
The vitelliform disk in the left eye ruptured 
by direct, blunt trauma. This same eye later 
developed subretinal macular neovasculariza- 
tion, as its visual acuity reduced, retinal 
sensitivity decreased, receptor orientation 
showed abnormalities, and hue discrimination 
became less efficient; the electroretinogram 
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Fig. 8 (Benson, Kolker, Enoch, Van Loo, and Honda). Farnsworth-Munsell 100-hue 
test records taken in the right (top) and left (bottom) eyes of the patient. The numbers 
around the perimeter of the chart are chip numbers. Open circles indicate test; closed 


circles, retest. 
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and visually evoked response remained nor- 
mal. 
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SULFUR HEXAFLUORIDE IN OWL MONKEY VITREOUS CAVITY 


Epwarp FixEBERG, M.D., Ropert MAcuHEMER, M.D., PAUL SuLLIVAN, M.D., 
Epwarp W. D. Norton, M.D., Duco Hamasak1, PH.D., | 


AND DouGLas ANDERSON, M.D. 
Miami, Florida 


The injection of air into the vitreous 
cavity has been recommended as an adjunct 
in the treatment of selected retinal detach- 
ments.*? There is a major drawback to using 
air: it frequently absorbs before a firm cho- 
rioretinal adhesion can form. Therefore, we 
looked for a gas which absorbs slower than 
air; sulfur hexafluoride (SF,) was selected.* 

First produced in 1886, SF, was not 
tested for its physiologic properties until 
the 1950s.^* More recently, SF, has been 
tested for potential use in the eye.'? 

The purpose of this study is to demon- 
strate the behavior of this gas in experi- 
mental eyes and to resolve the question of 
possible toxicity. 


SUBJECTS AND METHODS 


In the first part of the experiment, we com- 
pared the clinical behavior of SF, and air in 
the vitreous cavities of adult owl monkeys, 
Aotus trivirgatus, weighing 0.5 to 1.0 kg. 

We measured the total vitreous volume 
by freezing the eyes, isolating the frozen 
vitreous body, and measuring the amount 
of displaced water when the ball of frozen 
vitreous was added to a fluid-filled gradu- 
ated cylinder." We found that the average 
volume of the vitreous was about 2.25 ml. 
We obtained similar results when the vit- 
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reous humor was aspirated from the eye and | 
replaced with air. | 

By replacing a known volume of vitreous” 
fluid with air, the amount of gas present in 
the vitreous cavity could be estimated by 
observing the fluid level seen through the 
dilated pupil. To make sure that the gas was 
free of fungal or bacterial contaminants, we 
aspirated the gas from the SF, tank through 
a 0.22-y. pore filter (Millipore Corporat:on, 
Bedford, Massachusetts). To study the time 
required for absorption of gas from the 
vitreous cavity, we injected air or SF, 'in- 
strument grade). When air was used (1 
eyes), total aspiration of vitreous was neces 
sary. With SF, (48 eyes), we replace 
varying amounts of vitreous since the gas 
volume increases before absorption takes 
place (Table). | 

We completely filled the vitreous cavities 
of nine eyes with varying mixtures of SF, 
and air. The ratio of SF, to air was 39:70 
(one eye), 40:60 (four eyes), 50:50 (three 
eyes), and 60:40 (one eye). 








TABLE 


LENS CHANGES IN MONKEY EYES AFTER 
SF, AND AIR INJECTION | 


a a E 





a: a - Lens Histolagic 
E eg Changes Evaluatio 
Study (Eyes)* Perform 
(Eyes) (—) (+) (Eyes) | 
SF, | 
(50% filled) 25 17 8 15 
| 
SF; 
(5095 filled) 23 4 19 ) | 
Air | 
(90% filled) 12 11 1 12 





* (—) denotes no lens change; (+) denotes lens 
change. 
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We anesthetized the owl monkeys with 
0.5 mg/kg of phencyclidine (Sernylan) in- 
tramuscularly, and 10 mg/kg of sodium 
pentobarbital (Nembutal) intraperitoneally. 
We dilated the eyes with a 1% solution of 
atropine sulfate. 

A syringe filled with the gas to be tested 
was fitted with a 27-gauge, 4-inch-long 
needle. Inserted obliquely through the con- 
junctiva and sclera, the needle pierced the 
globe at the pars plana at 6 o'clock. We 
withdrew the liquid vitreous and replaced 
it with gas in a push-pull manner until the 
desired volume of gas was obtained. We 
withdrew the needle; we did not use sutures 
or antibiotics. 

We measured pre- and postoperative in- 
traocular pressures with a Perkins hand- 
held applanation tonometer, taking care that 
the immediate postoperative pressure was 
never higher than the preoperative pressure 
(the atmospheric pressure was that of sea 
level). 


estimated the size of the gas bubble by ob- 
serving the gas-fluid level in the animal's 
dilated pupil when the animal was in an 
upright position. We recorded this approxi- 
mation as a percentage filing the vitreous 
cavity. We also recorded the appearance of 
the lens and the fundus, measured the intra- 
ocular pressure, and took photographs of 
the lens, bubble, and fundus. 

To study only the effect of air on the 
lens, we filled three eyes partially with air (60 
to 7096), but placed the animals in a fixed, 
face-up position to assure constant gas-lens 
contact. We performed several in vitro ex- 
periments with the isolated lens exposed to 
room air and, at intervals, re-immersed in 
saline, and observed and photographed lens 
changes. 

In the second part of the study, we eval- 
uated the toxic potential of SF, on the ret- 
ina by electroretinography, and light and 
electron microscopy. 

We performed electroretinography on 11 
owl monkey eyes, 3% to four weeks after 


We examined the animals frequently. We 
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replacement (5096 and 6096) of vitreous 
fluid with pure SF, gas. All the gas had 
vanished by the time of the electroretino- 
graphic examination. Fifteen normal owl 
monkey eyes served as controls. We fol- 
lowed the method described by Hamasaki, 
Machemer, and Norton.'? We retested many 
eyes to obtain valid results. We used the 
data to plot the intensity-response curves and 
to reflect the total number of observations. 

After replacing 50% of the vitreous fluid 
with SFs, we removed 16 eyes to evaluate 
them histologically and electron microscopi- 
cally: one day (two eyes), three days (three 
eyes), seven days (four eyes), 13 days 
(three eyes), and 28 days (four eyes). We 
found no increase in intraocular pressure 
in any of these eyes after the injection was 
completed. We fixed the nasal portion of 
the globe in a modified Kolmer’s solution 
and examined it histologically.? We isolated 
small pieces of temporal posterior and tem- 
poral superior retina and fixed them in 4% 
osmium tetroxide: we then processed them 
for electron microscopic evaluation.!* 

We removed a total of 12 eyes injected 
with air at one, three, and seven days; there 
were four eyes in each group. We included 
two additional normal eyes. 


RESULTS 


When the vitreous humor was completely 
replaced with air, absorption began at once 
and the air disappeared completely, five to six 
days later, without any rise in intraocular 
pressure, The curve (Fig. 1) represents the 
trend of gas absorption from the vitreous 
cavity. 

When about 5096 of the vitreous in 25 
eyes was replaced with SF,, the gas pocket 
expanded the vitreous cavities to almost full 
capacity in one day. Five to six days later, 
the bubble returned to the original size. The 
gas was completely absorbed ten to 11 days 
after the original injection. Intraocular pres- 
sure was never elevated. 

When a mixture of SF, and air (40:60) 
was injected into the vitreous cavities, there 
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was no increase in the gas-bubble volume 
and no increase in intraocular pressure. The 
absorption time was nine to 11 days. When 
SF, was mixed with air in a higher con- 
centration, the gas expanded and caused an 
increase in intraocular pressure. When a 
smaller concentration of SF, was injected, 
absorption occurred in less than eight days. 

When more than 50% of the vitreous 
fluid was replaced with SF, in 23 eyes, the 
gas expanded to entirely fill the vitreous 
cavities. Frequently, intraocular pressure 
rose as high as 40 mm Hg within 24 hours 
after injection. The pressure remained ele- 
vated until the gas bubble decreased in size 
around the third day. 

We found posterior subcapsular lens 
changes which were reversible to some de- 
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Fig. 1 (Fineberg, Machemer, Sullivan, Norton, Hamasaki, and Anderson). Absorption curves of in- 
travitreous air or SFe. The abscissa represents time in days; the ordinate, estimated gas volume. SF. 


f 


gree in every case (Fig. 2). These were 
seen in vivo only after continuous SFe or 
air-contact with the posterior lens surface 
for a period of 12 to 14 hours. 

The lens changes became more dini 
as gas-lens contact continued. The opacity 
began to clear as the bubble became smaller. 
With time, some lenses became completely 
clear. 

In the SF, group with 50% replacement 
of vitreous fluid, most (17/25) eyes did not 
develop lens changes (Table). Of eight eyes 
with initial lens changes, three cleared eom- 
pletely. In the SF, group with more than 
50% replacement of vitreous fluid, few 
(4/23) eyes had clear lenses. In these <our, 
the bubble had not expanded to completely 


fill the vitreous cavities, indicating that some 
| 
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Fig. 2 (Fineberg, Machemer, Sullivan, Norton, Hamasaki, and Anderson). Posterior subcapsular lens 
changes after injection of SF, into the vitreous cavity. A, At 14 hours, the changes are an accentuation 
of the posterior suture lines in the area of gas lens contact; B, Three days later, feathery opacification of 
posterior lens with vacuole changes along the posterior suture line; C, Five days later, vacuoles and 
diffuse feathery changes begin to clear centrally as gas bubble decreases in size; and D, Fourteen days 
later, lens is almost entirely clear after complete absorption of gas. 


of the initial gas injection might have es- 
caped. Of those eyes (19/23) that devel- 
oped lens changes, only one cleared com- 
pletely. 

When air was injected, 11 of 12 lenses 
never developed lens changes. The sole lens 


with some posterior opacification cleared 
completely in the first few days. 

When the vitreous chambers of three eyes 
were partially filled with air, and the ani- 
mals maintained in a fixed, face-up position 
to insure constant contact of the air bubble 
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with the lens, posterior subcapsular lens 
changes developed in less than 24 hours. 
Identical lens changes could be readily and 
repeatedly produced in an isolated lens by 
allowing it to air-dry for several minutes. 
These in vitro changes were rapidly reversed 
when the lens was immersed in physiologic 
saline. 

Electroretinography showed that there 
were no statistically significant differences 
between the b-wave amplitudes and threshold 
responses of normal eyes and SF,-exposed 
eyes (Fig. 3). 


300 
e control animals 
o SF animals 
200 6 
b-wave 
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Results of histologic and electron micro- 
scopic examination of eyes filled with air. 
or SF, showed only localized thickening of | 
the outer segments (Fig. 4). This change 
was not seen in the outer segments of the. 
normal control eyes. A few single pigmented 
macrophages were found between the pig- 
ment epithelium and retina in one normal 
eye, in three of the 16 eyes in the SF, 
group, and in five of the 12 eyes in the air 
group. These cells were found as early as 
24 hours, and as late as 13 days, after in- 
jection. 
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Fig. 3 (Fineberg, Machemer, Sullivan, Norton, Hamasaki, and Anderson). Electroretinograph (ERG) 
intensity response curves, comparing normal eyes (control) with eyes after absorption of intravitreous 
SF.. The abscissa represents the log of the intensity of light in cne-half log unit steps, starting from 
threshold (T); the ordinate, amplitude of the b-wave. 
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Fiz. 4 (Fineberg, Machemer, Sullivan, Norton, Hamasaki, and Ander 
ments after intravitreous injection of SE, Note the localized thicken 
irregular arrangement of the disks (11,500). 


son). Photoreceptor outer seg- 
ing of some outer segments with 
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Fig. 5 (Fineberg, Machemer, Sullivan, Norton, Hamasaki, and Anderson). Pure SF, injected into th’ 
vitreous cavity (left) will expand because tissue gases, mainly nitrogen, diffuse into the SFs-gas pockei 


(right). 


DISCUSSION 

The results show that SF, absorbs about 
twice as slowly as air from the vitreous 
cavity of the owl monkey eye. While air 
absorbs in five to six days, SF, takes ten 
to 11 days for complete absorption (Fig. 1). 

This agrees with earlier experimentalists 
who reported slow absorption from subcu- 
taneous gas pockets and the peritoneal cav- 
ity. Although highly lipid soluble, and 
therefore capable of dissolving in cell mem- 
branes, SFe dissolves only slightly in blood 
plasma because of its low water solubility.!5 
For this reason, SF, remains in the gas 
pocket longer than other gases more readily 
dissolved in blood. 

Results show that the increase of gas 
volume is not due to an expansion of SF, 
itself, assuming that the laws of gas ex- 
change apply equally to the eye and to the 
rest of the body./973 When a SF, gas pocket 
is created, the partial pressure of nitrogen 
in the tissues outside is greater than that 
inside. Nitrogen then diffuses into the SF, 
space faster than SF, can escape: the re- 
sult is an expanding bubble. Metabolically 
important gases (oxygen and carbon diox- 
ide) do not greatly influence this phenome- 
non. There is no further expansion when 
equilibrium 1s reached. 


Thus, when only 5066 of the vitreous cav 
ity was filled with SFe, gas volume increased 
until it nearly filled that chamber. When z 
mixture of 40% of SF, and 60% of ar: 
was prepared, the vitreous was compleiel’ 
replaced. This presumed equilibrium mixture 
did not expand or cause an increase in in 
traocular pressure. When the vitreous ca- 
ity was filled with more than 5096 pur: 
SF, gas, the intraocular pressure often ros: 
considerably as the gas volume increased- - 
the effect of an expanding gas volume in 2 
closed chamber. 

We experimented with owl monkey eyes 
in order to study the behavior of SF, fov 
potential use in the human eye. Since th: 
vitreous cavity of the human eye (5 ml) is 
approximately twice that of the owl mon- 
key (2.25 ml), one might expect the be- 
havior of SF, gas to differ slightly. Geo- 
metric principles state that as a volume of 
a sphere increases, its surface area become; 
relatively smaller. Thus the larger huma" 
eye would have 174 times greater surface area 
available for gas diffusion than the owl mon- 
key eye. Clinical observations by two of vs 
(E.W.D.N., and R.M., unpublished data? 
show that SF, gas remains about six days 
longer in the human eye than in the owl 
monkey eye. 
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The posterior subcapsular lens changes 
were observed in eyes filled with both SF, 
and air. When gas completely filled the 
vitreous cavity, it made continuous contact 
with the posterior lens surface no matter 
what position the animal assumed. Subse- 
quently, we found frequent posterior lens 
changes when more than 50% of the vit- 
reous was filled with pure SF, gas (Table). 
We saw fewer lens changes when gas did 
not completely fill the vitreous cavity. Since 
the owl monkey usually rests in a sitting 
position with his head bent down, the pos- 
terior pole of the globe is highest and the 
lens lowest. The gas bubble rides high 
against the posterior fundus and does not 
touch the lens if there is less than a total 
filling. For this reason, lens changes were 
unusual after air injection and routine post- 
injection care. However, if the animal was 
kept in a prolonged face-up position so that 
the air bubble rested against the posterior 
lens for more than 12 hours, lens changes 
were consistently seen. We have observed 
lens changes with both air and SF, and 
have produced identical lens changes in vitro 
from a simple air-exposure effect, showing 
that these lens changes are not due to a 
specific toxic property of SF, itself. Rosen- 
grens noted air-induced posterior lens opaci- 
ties more than two decades ago in patients 
with retinal detachments, treated by injecting 
air into the vitreous cavity. 

We raise the question of potential toxic- 
ity of SF, to the retina. Although it is as- 
sumed that SF, itself is nontoxic?®1?° there 
may be some traces of toxic fluoride prod- 
ucts, such as hydrofluoric acid, which could 
damage the eye.” 

In this experiment, the electroretinogram 
of SF,-treated and normal eyes did not show 
a difference in b-wave amplitudes and 
threshold responses. Since the electroretino- 
gram is relatively insensitive to minor 
changes in the outer retinal layers, and com- 
pletely insensitive to any change in the in- 
nermost layers of the retina, this test dem- 
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onstrates that SF, in the vitreous cavity does 
not cause notable retinal changes. 

Greater sensitivity might be expected from 
histologic and electron microscopic evalua- 
tion of the retina. There were no consistent 
differences between normal, air-filled, and 
SP,-filled eyes, The thickening of outer seg- 
ments in the air-filled and the SF,-filled 
eyes suggest that this finding is nonspecific 
and not a toxic effect from SF,. A plausible 
explanation is that some damage occurs from 
the jolt of increased intraocular pressure 
during the surgical phase of gas injection. 
simple aspiration and reinjection of vitreous 
has not, in this laboratory, produced histo- 
logic changes in the retina.” 

The presence of a few macrophages be- 
tween the retina and the pigment epithelium 
in some normal, air-filled, and SF,-filled eyes 
is a nonspecific change. 

Sulfur hexafluoride has been tested for 
toxicity in other parts of the body.99?0 
It has been found nontoxic when inhaled 
by mice,” guinea pigs, rabbits, and rats. It 
has been found nontoxic in rats, dogs,® and 
humans when injected intraperitoneally.* 
When this gas was tested in the anterior 
chamber of the rabbit eye, both SF, and air 
were found to cause endothelial] prolifera- 
tion? Sulfur hexafluoride in this circum- 
stance was as toxic as air. 

Sulfur hexafluoride had a toxic effect on 
an experimental organism in only one test. 
Using two insects, the mealworm (Tenebrio 
molitor) and the chalcid wasp ( Mormomella 
vitripennis), Frankel and Schneiderman?? 
studied the effect of SF, at various stages 
of insect development. Sulfur hexafluoride 
had a narcotic effect on developing nerve 
cells and possibly on the muscle cells in the 
pre-adult insects and produced irreversible 
paralysis in the adult wasp. These findings 
conflict with other studies that report inac- 
tivity in mammals introduced to SF,. One 
possible explanation is that in this experi- 
ment, unlike others, there was a continuous 
supply of fresh SF, gas. Since these in- 
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sects were bathed in a greater volume of 
gas, the risk of exposure to some trace toxin 
would be greater. 


CONCLUSION 


The fact that SF, remains in the eye 
twice as long as air 1s of interest to the 
retinal surgeon. The length of time that this 
gas wil tamponade the retina is sufficient 
for the fetina to develop a firm adhesion to 
the treated choroid and pigment epithelium. 
The possible drawbacks are a transient rise 
in intraocular pressure and the development 
of posterior subcapsular lens opacities—dis- 
covered when air was used. In animal eyes, 
the rise in intraocular pressure can be pre- 
vented by replacing no more than 50% of 
the vitreous fluid with pure SF, gas. An al- 
ternative solution is to inject a mixture of 
SF, and air in the safe ratio of 40:60. Cata- 
racts can be prevented by making certain 
that a meniscus of fluid can be interposed 
between the gas and the lens at all times. 
No toxic effects were observed using com- 
mercially available SF, in these experiments. 


SUMMARY 


sulfur hexafluoride (SF,) gas, tested in 
the vitreous chamber of owl monkey eyes, 
remained in the vitreous cavity about twice 
as long as air (ten to 11 days vs. five to 
six days). Its volume expanded from the 
diffusion of other gases into the created gas 
pocket. Lens opacities developed when the 
lens was in continuous contact with SFe or 
air. Sulfur hexafluoride appeared to be no 
more toxic to the retina than air, using 
electroretinographic, histologic, and electron 
microscopic criteria. 
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OPHTHALMIC MINIATURE 


Inside the animal’s form sits the brain, it works broadly to increase 
the animal’s grip on the world about it, and hardly less the grip of the 
external world upon the animal. 

Sir Charles Sherington 
The Rede Lecture, 1933 


DELAYED DIAGNOSIS OF PITUITARY TUMORS 


A. JAMES SEGAL, M.D., AND RoNarp S. Fisu MAN, M.D. 
Washington, D.C. 


Prompt diagnosis is crucial to visual prog- 
nosis in patients with pituitary tumors. In 
actual practice, although the visual symptoms 
and signs of these cases have been reviewed 
many tirhes,!? diagnosis is often unnecessar- 
ilv delayed. 

Delay due to the patient's failure to seek 
proper medical attention 1s one part of the 
problem. Delay due to the physician’s failure, 
however, is important to the ophthalmologist 
and deserves closer attention. Since the es- 
tablishment of national standards of medical 
care is likely, failing to diagnose pituitary 
tumors will become even more important. 

The following study surveys the frequency 
and extent of delayed diagnosis of pituitary 
tumors in a general ophthalmic community 
and answers the following questions: (1) 
How frequently do significant delays in di- 
agnosis occur? (2) When a significant de- 
lay occurs after the patient presents to a 
physician, where, in the chain of events be- 
tween presentation of visual symptoms and 
formulation of the correct diagnosis, do er- 
rors occur? (3) Do patients with delayed 
diagnoses present with unusually subtle or 
atypical features or are there recurrent pat- 
terns of faulty examination and diagnosis? 
(4) What specific changes can ophthalmol- 
ogists make in their clinical activity to rec- 
ognize a patient with a pituitary tumor? 


METHODS 


Between 1968 and 1973, 38 patients were 
admitted with pituitary adenomas to the 
Washington Hospital Center. The diagnosis 
in 28 cases was confirmed surgically or at 
postmortem examination; in ten cases, the 
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diagnosis was based on endocrine and tac - 
ologic studies. 

The initial complaint, initial visual cor - 
plaint, if any, and the initial diagnostic cv: 
uation were noted with particular attenti a 
paid to the time interval between prescat: - 
tion of the initial visual complaint to a phys: 
clan and the formulation of the correct iia: 
nosis. Data available from the hospital ai 
clinic charts were supplemented, when 4c- 
essary, by physician interviews, private office 
records, and follow-up patient examinat o^ - 
This information was analyzed to deter 11 « 
the frequency and type of visual comar“ 
and the reasons for either prompt oi c. 
layed diagnoses. 


CASE REPORTS 


Case 1.—A 51-year-old man presented to an oi : 
thalmologist complaining of occasional dij ^ 
with a history of chronic alcoholism. Initial e ..v 
nation revealed corrected central acuity of R' 
20/40, and LE: 20/25. Slight optic disk pallo“ vi 
noted in both eyes. No perimetry studies w 
performed, nor was color vision assessed. A ir. 
nosis of nutritional amblyopia was made and vil 
mins prescribed. No return appointment was r 
signed. 

The patient returned to the same ophthalm ! x. « 
18 months later with central visual acuity depress. 
to RE: 20/400, and LE: 20/80. No perimetry stud c- 
were done, no x-ray films obtained, and no cc 
ment made as to the status of the optic disks T 
examiner continued to diagnose nutritional ar 
blyopia despite deterioration of vision. Glasses we-c 
prescribed. 

Six months later, the patient presented to ir- 
other examiner complaining that his eyes were 
“bobbing” and that he could not see well enovh t 
work. Central visual acuity was now RE: 20/400, : 5: 
LE: 20/200. Dense optic atrophy, see-saw nysta 
mus, and dense bitemporal hemianopia were not! 
The patient never complained of poor side vita: 
despite his dense bitemporal hemianopia. Neuri 
radiologic examinations, performed promptly, 13 
to surgical excision of a large chromophohe adcuorv 
but there was little visual improvement. D1aeuosi- 
delay was two years. 

Case 2—A 72-year-old woman presented w tl: 
corrected central visual acuity of 20/50 in both ev :, 
ocular tension of 23 mm Fig in both eyes, and ovtf ~ 
facilities of 0.12 in both eyes. The optic disks wiz > 
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consistent with the bilateral nerve fiber bundle de- 
fects evident on perimetric examination, No specific 
accounting for the depressed visual acuity was made. 
The patient was begun on pilocarpine hydrochloride 
and followed for chronic simple glaucoma. 

Two years later, visual acuity was recorded as 
RE: 20/200, and LE: 20/30. There was no explana- 
tion for the decreased acuity in the right eye and 
no reevaluation of visual fields. The patient was 
followed for glaucoma. 

One year later, the patient, seen by another ex- 
aminer, had a central visual acuity of RE: 20/300, 
and LE: 20/40. A dense bitemporal hemianopia was 
evident. Surgical excision of a chromophobe ad- 
enoma was performed but with little visual improve- 
ment. Diagnostic delay was three years. 

Case 3.—A 66-year-old man complained that al- 
though he had had poor vision in the right eye since 
a childhood trauma, the vision in that eye had been 
getting worse for the past five years. Visual acuity 
was RE: counting fingers at three feet, LE: 20/50. 
Optic atrophy was noted in the right eye. No pe- 
rimetry studies were done. 

The examiner discounted the patient’s description 
of worsening vision and assumed that the childhood 
injury was responsible for optic atrophy in the right 
eye. No explanation was sought for the poor visual 
acuity in the left eye, and return examination in one 
year was suggested. 

The patient returned in one year, complaining of 
decreasing vision in the left eye. Central visual acuity 
was now RE: counting fingers, LE: 20/100. A sec- 
ond examiner, noting retinal pigment epithelial 
changes in the left macula, diagnosed macular degen- 
eration. Visual fields showed a questionable temporal 
scotomatous defect in the left field only, but because 
the patient was inconsistent and inarticulate, the fields 
were considered unreliable. 

The patient presented to a third examiner four 
months later who ordered skull x-ray films that re- 
vealed an enlarged sella turcica. Surgical excision 
of a large chromophobe adenoma was performed 
with only partial improvement in vision in the left 
eye, and none in the right eye. Diagnostic delay was 
16 months. 

Case 4.—A 23-year-old woman complained of 
sudden blurring of vision in the left eye for one 
week. Corrected central visual acuity was RE: 20/20, 
LE: 20/400. Tangent screen examination of only the 
3/1000 white isopter revealed a central scotoma in 
the left field, with no defect in the right field. A 
diagnosis of retrobulbar neuritis was made on this 
initial visit but no provision for follow-up exami- 
nation was made. 

Six weeks later, the patient reported to a second 
examiner, complaining that her vision was blurred 
in the right eye and vision in the left eye had failed 
to improve and was possibly worse. Visual acuity 
was RE: 20/25, LE: 20/400. A relative temporal 
hemianopia with a nucleus of density in the upper 
temporal aspect was evident in the right field and a 
dense central scotoma extending 30 degrees to the 
inferior temporal quadrant was noted in the left 
field. The patient was promptly hospitalized for 
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study. An eventual surgical diagnosis of chromo- 
phobe adenoma was made. Three months after sur- 
gery and a course of radiotherapy, the visual acuity 
and fields of both eyes had returned to normal. 
Diagnostic delay was six weeks. 

Case 5.—A 49-year-old man presented with hy- 
peropic and presbyopic symptoms. His visual acuity 
was fully corrected by bifocals. Three years later 
he presented to a second examiner with increasing 
presbyopia. This was also fully corrected by a new 
spectacle correction. However, he had the typical 
facial, hand, and voice stigmata of long-standing 
acromegaly. Therefore, visual field examination was 
performed which demonstrated relatively small, 
asymptomatic defects in the superior temporal 
quadrants of both fields. 

The patient’s diagnosis, after extensive study, 
was active acromegaly with significant subclinical 
cardiac as well as visual effects. Radiotherapy pro- 
vided prompt resolution of his visual field defects 
and eventual improvement in his endocrine status. 
Diagnostic delay was over three years. 

Case 6.—-A 54-year-old woman had been followed 
for 12 years with a central visual acuity of 20/20 in 
both eyes. She had a sudden onset of decreased acuity 
in her left eye of one-week’s duration. Central 
visual acuity at this time was RE: 20/20, LE: 20/20. 
A change was made in her reading glasses. 

Two weeks later she complained of further visual 
acuity loss. Visual acuity was now RE: 20/20, LE: 
20/40. Ophthalmoscopic examination was unremark- 
able. Confrontation fields were normal but no : 
central or peripheral fields were obtained. A diagno- 
sis of retrobulbar neuritis was made. 

Six weeks later, with a central visual acuity of 
RE: 20/20, and LE: 20/400, the patient was admitted 
to the hospital for neurosurgical evaluation. Central 
fields revealed a superior temporal defect only in 
the left eye. Peripheral fields revealed bitemporal 
defects. Surgical diagnosis was  chromophobe 
adenoma. Diagnostic delay was six weeks. 

Case 7—4A 60-year-old woman complaining of 
blurred vision had been a glaucoma suspect without 
medication for over ten years with normal fields and 
20/20 central visual acuity in both eyes. On this visit, 
best central acuity was recorded as RE: 20/30, and 
LE: 20/30 and the 2/1000 white isopter of the cen- 
tral fields were normal. The decrease in visual 
acuity was discounted and no further causal investi- 
gation of the poorer acuity was undertaken at that 
time or during several subsequent visits. 

The patient was seen 14 months later by another 
examiner when examination revealed best central vis- 
ual acuity of RE: 20/25, and LE: 20/25. Color vision 
as tested with the Ishihara plates was defective bi- 
laterally. Amsler’s grid testing at 15 cm showed a 
bitemporal defect. Central fields showed a temporal 
defect in the 3/1000 red isopter of the right field 
and a temporal defect in the 1/1000 white isopter 
in the left field. Skull x-ray films revealed an en- 
larged sella turcica. Further diagnostic evaluation 
and subsequent surgery revealed a chromophobe 
adenoma. Diagnostic delay was 14 months. 

Case 8—A 59-year-old woman presented for rou- 
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tine eye examination, with best central visual acuity 
of RE: 20/50, and LE: 20/40. Two years before, ex- 
amination revealed best central visual acuity of RE: 
20/25, and LE: 20/25. No visual fields were done 
and no explanation for the decrease in central visual 
acuity was sought. 

The patient returned four months later com- 
plaining of bilateral, transient blurred vision lasting 
minutes to days. Central visual acuity was unchanged 
but central fields revealed a dense bitemporal defect. 
The patient was promptly hospitalized for evalua- 
tion and surgical diagnosis was chromophobe ade- 
noma. Diagnostic delay was four months. 

Case 9—A 39-year-old woman complaining of 
“blurry vision” with an occasional headache had 
corrected visual acuity of RE: 20/30, and LE: 
20/25. New glasses were prescribed. No visual fields 
were obtained and no further explanation for the 
defective acuity was sought. 

The patient returned 215 months later with sim- 
ilar complaints. Central visual acuity was now RE: 
20/30, and LE: 20/40. Central fields, obtained for 
the first time, revealed a dense bitemporal hemian- 
opia, Surgical diagnosis was a chromophobe ade- 
noma. Diagnostic delay was 214 months. 


RESULTS 


Of the 38 patients with pituitary ade- 
nomas, 15 were men and 23 were women. 
Ages ranged from 22 to 78 years with a 
mean age of 50 years. Twenty-four (63.2%) 
first presented with visual symptoms. Of the 
remaining 14 patients, seven (18.4%) pre- 
sented with endocrine problems; two (5.2%) 
complained of headache; and five patients 
(13.29) had chromophobe adenoma as an 
incidental finding during evaluation for un- 
related diseases, including two cases con- 
firmed at autopsy and one each at routine eye 
examination, skull x-ray films for head 
trauma, and evaluation of central vein oc- 
clusion. 

Of the 24 patients presenting with visual 
complaints, the most frequent initial com- 
plaint was uniocular transient or persistent 
blurred vision in nine patients (37.5%). Two 
patients complained of nonspecific bilateral 
visual difficulties, four found reading dif- 
ficult, and one had difficulty reading dis- 
tant signs. The remaining patients had varied 
symptoms including bobbing eyes (1), oc- 
casional double vision (1), poor side vi- 
sion. (2), fuzzy bubbles (1), and flashes of 
white light (1). Two patients were being 
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treated for glaucoma with field loss. 

The24 patients with visual complaints com- 
prise three groups: 

(1) Patients with delayed diagnosis be: 
cause they did not seek medical help despite 
self-recognized visual difficulties, seven va 
tients (29.1% ). 

(2) Patients whose diagnosis was formu - 
lated by an ophthalmologist within one mont 
of patient presentation, seven patient: 
(29.1%). 

(3) Patients with physician-delayed diag 
noses of more than one month after pat’er’ 
presentation, ten patients (41.8%). In ‘n° 
of these patients, the diagnosis was delave ! 
one month to one year. In the other tn: 
patients, the diagnosis was delayed from or 
year to over ten years. No difference in 
the type of visual complaint was found bı- 
tween the second and third groups, with poc 
side vision the complaint of only two p. 
tients. 


DISCUSSION 


According to Watanabe,’ only 2.4 of 1,06) 
new patients in a general ophthalmic practice 
harbor intracranial neoplasms of any kin. 
Patients with pituitary tumors, however, are 
particularly prone to develop visual problen s 
that eventually present to every ophthalm:c 
practitioner. 

When these patients do present, there `s 
rarely a specific quality or pattern about the'r 
symptoms that differentiates them from the 
multitude of nontumor patients with sin - 
lar complaints. Nonetheless, failure to rec- 
ognize these patients seems to come fro" 
specific lapses in clinical judgment. 

Failure to adequately evaluate the patient's 
history was the case in patient 3 who 
reported childhood trauma was assumed ‘o 
be responsible for the clinical presentation. 
even though the patient complained of recem 
progressive visual loss. 

Failure to perform adequate testing n 
patients with decreasing visual acuity wher 
an intraocular cause is not immediately obv'- 
ous (Case 1, 2, 6-9) is a failure to perfor v 
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adequate sensory examinations, including 
color vision, color perception testing, and 
sensitive visual field testing. The usefulness 
of color vision testing in optic nerve involve- 
ment has been demonstrated by Sloan,‘ 
Knight, Hoyt, and Wilson,® and Frisen? who 
showed how subjective color perception test- 
ing is helpful in office testing and diagnosis. 
Such tests are performed in the office easilv 
and rapidlv. 

Obtaining visual fields is mandatory when 
evaluating a patient with unexplained sub- 
Jective visual complaints or objective visual 
acuity loss. Visual field testing, if well inte- 
grated into an office routine, is easily admin- 
istered by the physician or paramedical staff 
and should not be considered a procedure re- 
quiring special effort. Using sensory testing,” 
approximately 90% of patients with chiasmal 
compression from pituitary tumors demon- 
strate a defect. In patients with intrasellar 
tumors, about 7096 exhibit bitemporal de- 
fects and the remaining 30% show 
homonymous defects, scotomatous defects, or 
other unclassifiable defects.? The perimetric 
technique should be sensitive enough to dem- 
onstrate the various field changes.’ 

Pruett and Wepsic® recently described 
nine patients who presented with visual com- 
plaints caused by chiasmal compression and 
who were mistakenly diagnosed as having 
ocular or optic nerve disorders. Six had 
initial diagnoses of macular degeneration as 
the cause of their visual symptoms. Macular 
photostress testing and color vision and 
visual field testing should help in differentiat- 
ing retinal from optic nerve defects. 

Diagnoses of nutritional amblyopia and 
retrobulbar neuritis (Case 1, 4, and 6) should 
be considered tentative at the initial examina- 
tion, especially when classical patterns of 
symptoms and signs are absent. Sequential 
examinations to document the expected course 
of the visual changes should be mandatory 
before confirmation. 

Sequential examination is one of the most 
useful tools in neuro-ophthalmologic diag- 
nosis. Follow-up examinations should be per- 
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formed at intervals frequent enough to allow 
appropriate evaluation of change. In cases of . 
early retrobulbar neuritis, sensory testing 
may be required weekly or more often. In 
cases of suspected optic nerve disease with 
longer histories, repeat examinations should 
be performed at appropriately longer inter- 
vals, but more frequently than once a year. 
Pituitary tumors may become inoperable in 
this interval and patient reliability isa prob- 
lem if delayed over six months. 

Falsely ascribing visual acuity changes to 
concurrent ocular hypertension or glaucoma 
without correctly interpreting visual field 
changes (Case 2 and 6) can be another cause 
for failure to diagnose pituitary tumors. 
Kearns and Rucker? have shown that glau- 
comatous field loss can be mimicked by pitut- 
tary lesions. Trobe!? recently emphasized this. 
Patient 2 was noted to have bilateral nerve 
fiber bundle defects but chiasmal pathology 
was not considered because of concurrent 
signs of glaucoma. 

The patient with acromegaly (Case 9) il- 
lustrates that pituitary disease may be a 
chronic condition of which the patient may be 
unaware, The ophthalmologist should be fa- 
miliar with the systemic signs of hyper- and 
hypopituitarism. 


SuMMARY 


Of 38 patients with presumed or proven 
pituitary adenomas, 24 first presented with 
ocular complaints. Of these, ten patients had 
a physician-caused delay in the formulation 
of the correct diagnosis. Reasons for the 
physician-caused delay in diagnosis include 
inadequate history evaluation, failure to per- 
form adequate testing, provide follow-up ex- 
amination, and recognize typical signs of 
pituitary adenomas. 
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OPHTHALMIC MINIATURE 


"Look in," he said, "through the Foramen Magnum—you will see it 
better if you hold the orbits toward the skylight—and notice an even 
more extreme inconsistency with the supposed conditions. The brain and 
membranes have vanished without leaving a trace. The inside of the skull 
is as clean as if it had been macerated. But this is impossible." 


R. Austin Freeman 
Percival Bland’s Proxy 


SUPERIOR OBLIQUE TENDON SHEATH SYNDROME OF BROWN 


MARSHALL M. Parks, M.D., AND MERVYN Brown, F.R.C.S. 
Washington, D.C. 


In 1950 Harold Brown! described a new 
clinical entity: the superior oblique tendon 
sheath syndrome, subsequently known as 
Brown's syndrome. Brown? initially postu- 
lated that the syndrome resulted from a con- 
genital paralysis or a congenital delay in the 
function of the inferior oblique muscle. 
These alleged anomalies of structure and 
function were thought to lead to a congeni- 
tally short anterior sheath of the superior 
oblique tendon because of the lack of stretch 
during its development as a check ligament 
for the inferior oblique muscle. Brown con- 
firmed the presence of this short sheath at 
operation, and Folk? and Esterly, Nadpath, 
and Russell subsequently reported similar 
findings. 

In 1973 Brown? added to his original de- 
scription of this syndrome by separating it 
into true and simulated sheath syndromes. 
simulated sheath syndrome includes those 
cases undergoing spontaneous recovery, those 
that are intermittent, and those that are 
acquired. He further stated that simulated 
sheath syndrome may be either congenital or 
acquired, but true sheath syndrome, which is 
associated with a taut anterior sheath, is 
always congenital. Brown speculated that 
congenital simulated sheath syndrome is due 
either to a thick area in the posterior tendon 
or to firm attachments of the posterior sheath 
to the superior oblique tendon. Since these 
are posterior to the trochlea, they would in- 
terfere with forward movement of the ten- 
don through the trochlea. 

Acquired simulated sheath syndrome, he 
assumed, is due to inflammation extending 
from the contiguous ethmoid cells to the pos- 
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terior sheath and tendon. Intermittency or 
spontaneous recovery may occur in the simu- 
lated sheath syndrome regardless of whether 
it is congenital or acquired. 

Brown also suggested that simulated 
sheath syndrome may be acquired ‘as a re- 
sult of an orbital floor fracture, or post- 
operatively from frontal sinus surgery or 
tucking of the tendon of a palsied superior 
oblique muscle. 

True sheath syndrome, according to 
Brown, is a constant motility problem that 
never disappears spontaneously. However, 
the pathogenesis of a shortened anterior 
sheath, as advanced by Brown to explain 
this syndrome, has not been substantiated by 
most surgeons who have operated on pa- 
tients with this syndrome. Indeed, the wide- 
spread poor results obtained by weakening 
the sheath cast doubt on the validity of this 
concept. 

In view of this, we undertook an extensive 
surgical investigation of true sheath syn- 
drome to determine the anatomic status of 
the superior oblique tendon, its fascial cov- 
erings, and connections. At the same time, a 
comprehensive surgical survey was compiled 
of the remaining extraocular muscles and 
their fascial attachments to assess any other 
mechanisms that might be responsible for or 
contribute to this peculiar syndrome. 


CLINICAL MATERIAL 


Twenty-five patients demonstrating the 
classic clinical features of a unilateral true 
sheath syndrome were studied. None of these 
patients had a significant paresis of the 
homolateral superior rectus muscle. The cri- 
teria for acceptance of cases into this series 
were the following findings, universally ac- 
cepted as pathognomonic of the sheath syn- 
drome: (1) severe limitation of elevation of 
the involved eye in adduction resulting in its 
not being raised voluntarily above the mid- 
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horizontal plane; (2) little or no overaction 
of the homolateral superior oblique muscle, 
"with slight downshoot of the involved eye 
on adduction; (3) a "V" pattern exotropia 
on straight elevation; (4) widening of the 
palpebral fissure on adduction; (5) an un- 
equivocally positive traction test on attempted 
elevation in adduction. 

The criterion for surgery 1n each case was 
abnorma? head posture. (Tt is now generally 
accepted that unless a child has compensatory 
chin-up posture or vertical strabismus, sur- 
gery for a sheath syndrome is contraindi- 
cated.) 

The patients were explored surgically at 
various times in the last 15 years. No stra- 
bismus surgery had been undertaken pre- 
viously, and the children were healthy in all 
other respects with no history of prenatal or 
postnatal disturbances or other congenital 
anomalies, In all cases the anterior segments, 
pupils, and fundi were normal. 

Under general anesthesia, the traction test 
was performed with the eyelids separated by 
an eyelid speculum. With two forceps, one 
placed at the temporal limbus to displace the 
eye into maximal adduction and the other 
applied at the 6-o'clock limbal position, an 
attempt was made to elevate the globe. Pas- 
sive elevation and depression were checked 
and confirmed to be normal in both the ab- 
ducted and midline positions. However, pas- 
sive elevation in adduction was impossible. 


SURGICAL TECHNIQUE 


An &-mm superior nasal conjunctival in- 
cision was made 2 mm on the bulbar side of 
the fornix parallel to the cul-de-sac with the 
nasal terminus of the incision at the semi- 
lunar fold. The Tenon's incision was per- 
pendicular to the conjunctival incision and 
centered within the 8-mm conjunctival in- 
cision. The conjunctival and Tenon's inci- 
sions were accomplished by maintaining the 
eye in a down and out position while the 
eyelid speculum exposed the superior nasal 
fornix. 

The superior rectus muscle was secured 
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by placing a Green muscle hook under 1 
entering from the nasal side of the mus. le 
The eyelid speculum was removed anc : 
Desmarres eyelid retractor introduced withii 
Tenon's incision. As the hook under the su 
perior rectus muscle pulled the eve down an: 
out, the eyelid retractor pulled the unders d; 
of Tenon's capsule away from the sclera an: 
external surface of the superior reciu: 
muscle. The upward pull of the retracia 
controlled the upper eyelid. Maneuvern^ 
these two instruments made direct visual za 
tion of the superior oblique tendon possi’ sk 
A blind sweep for the superior obli vc 
tendon was never done, The translucen: ir 
termuscular septum along the nasal bor. le 
of the superior rectus muscle capsule wa : 
incised posteriorly, approximately 10 ^ 
from the muscle insertion. Here the supe: i 
oblique tendon was encountered as a glista 
ing white opaque cord of fibers as it prc 
ceeded in Tenon’s capsule around the ter- 
poral end of the eyelid retractor. 

The superior oblique tendon, placed ca 
small Steven’s muscle hook, exited fio : 
Tenon’s capsule to penetrate the interr'u- 
cular septum and to pass under the nis | 
border of the superior rectus muscle. A 4 ) 
silk suture was passed around the ter Ic: 
similar to Brown's description in 1957.? Tl > 
Steven's hook was removed, and the tenor, 
while suspended on the suture, was checkc 1 
for elasticity and tautness. While the exc 
was maintained in a forced down and o.i 
position, a normal limp tendon was easi'y 
elevated into the incisional area allowing ir- 
spection of its extension toward the trochk. 
in one direction and under the superior 
rectus muscle in the other. 

The superior rectus muscle's nasal borde: 
was then elevated with a small Steven's ^or & 
to facilitate visualization of the fascial a 
tachments between the tendon sheath and tlc 
undersurface of the superior rectus musc! 
capsule. After incising these delicate fasci: 
attachments, the opaque tendon fanned cy 
into a thin transparent sheet as it proceede 
to its broad insertion. 
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At this stage the Green muscle hook was 
removed írom under the superior rectus 
muscle, and the eyelid speculum was rein- 
serted. On adduction of the globe, passive 
elevation was repeated and invariably proved 
to be unaltered. While attempting to force 
the adducted eye into upgaze with one hand, 
at the same time holding the 4-0 silk suture 
that suspended the superior oblique tendon 
with the other, the tautness of the tendon 
was tested by pulling the suture. 

Normally with the eye in level adduction, 
the tendon is easily elevated, but as the ad- 
ducted eye is elevated, the normal tendon 
becomes conspicuously more taut. However, 
if the superior oblique tendon is shortened 
and taut, the surgeon is first unable to de- 
liver it on the muscle hook into the operative 
field even while the eye is maintained forcibly 
down and out. Second, when the eye is 
forcibly adducted, the 4-0 silk suture sus- 
pending the tendon transmits to the surgeon 
the sensation that the tendon is as tight as a 
bowstring. 

Finding a limp normal superior oblique 
tendon and sheath was sufficient cause to 
explore as completely as possible the four 
rectus and inferior oblique muscles. The 
medial and superior rectus muscles were ex- 
plored through the same superior nasal 
fornix incision used for dissecting the su- 
perior oblique tendon. A temporal inferior 
fornix incision was made to explore the 
lateral and inferior rectus as well as the in- 
ferior oblique muscles. 

All rectus muscles were viewed along both 
borders and viewed for 20 mm along their 
external capsular surface. The inferior 
oblique muscle was dissected completely 
from insertion to origin separating the union 
of the capsules of the inferior rectus and 
oblique muscles. 


RESULTS 


Twenty-four patients had a true sheath 
syndrome, and one had a simulated sheath 
syndrome. 

The one patient with the simulated sheath 
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syndrome developed the classic motility dis- 
order at 25 years of age secondary to either 
frontal sinusitis or surgery performed on the’ 
sinus, or both. This patient’s Tenon’s capsule 
over the superior rectus muscle and superior 
oblique tendon was thick, inelastic, and yel- 
lowish opaque. The tendon was completely 
dissected from trochlea to insertion. It was 
so taut that neither could the tendon be lifted 
off the globe into the operative area*while the 
eye was pulled down and out, nor could the 
adducted eye be elevated. 

In the 24 true sheath syndrome patients 
a tight or heavy anterior sheath surrounding 
this tendon was never observed. Abnormal 
bands were never seen in the region of the 
trochlea. The tendon was found taut and 
shortened in two patients, but in all others it 
was limp, even when attempting to elevate 
the eye passively in adduction. In those two 
patients with a taut tendon, a tenotomy was 
performed in one and a tenectomy in the 
other. In both patients the tendon was cut 
along the nasal border of the superior rectus 
muscle, and in each the sheath syndrome was 
eliminated. This procedure was not per- 
formed in any patient with a normal limp 
tendon. 

Removal of the limp tendon from the 
trochlea in three patients revealed no ab- 
normality and no improvement in the trac- 
tion test. The trochlear portion of the tendon 
was normal as far as could be visualized 
and palpated. Postoperatively, the superior 
oblique muscle function returned after a few 
weeks with no indication of a superior 
oblique palsy resulting from this procedure. 
In addition there was no improvement in the 
motility defect. 

All patients except the two with taut, 
shortened superior oblique tendons had all 
six extraocular muscles explored. The entire 
inferior oblique muscle was invariably nor- 
mal. No adhesions were encountered be- 
tween this muscle and the inferior rectus 
muscle. 

The inferior rectus muscle was normal! 
except in one patient, where bands extended 
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between the inferior rectus muscle capsule 
and the orbital floor, 20 mm posterior to the 
inferior rectus muscle insertion. Although 
severing these bands improved the traction 
test at operation, elevation of the eye was 
no better postoperatively. Anomalous check 
ligaments extending between the insertion of 
the inferior oblique muscle and the lateral 
wall of the orbit were not seen. No abnormal 
connections between the inferior oblique and 
the lateral rectus muscles were found. 

The medial and lateral rectus muscles were 
normal in all patients. 

The persistence of the absolute resistance 
to passive elevation in the presence of these 
findings in 22 pattents with limp superior 
oblique tendons and sheaths would seem 
to indicate that this classic motility defect 
should be called true Brown’s syndrome 
rather than superior oblique tendon sheath 
or true sheath syndrome, 

In addition we believe that the adherent 
point in the cases examined was posterior 
and inferior to the globe. This suggestion of 
posterior adherence became apparent when 
the surgeon viewed along the external sur- 
face of the inferior rectus muscle posterior 
to the ligament of Lockwood, while attempt- 
ing to elevate the adducted eye by pulling 
hard on a Green muscle hook, which had 
been introduced under the temporal border 
of the inferior rectus muscle. By introducing 
the Green hook under the inferior rectus 
muscle from the temporal side, the surgeon 
could easily adduct the globe as he attempted 
to elevate it. This maneuver seemed to indi- 
cate the presence of some anomalous con- 
nection extending between the posterior 
globe or the inferior surface of the immedi- 
ate retrobulbar portion of the optic nerve 
and the fascia covering the inferior portion 
of the muscle cone. 


DISCUSSION 


The cause of true sheath syndrome remains 
unresolved. The initial theory advanced by 
Brown that the short anterior sheath was 
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secondary to a congenital paralysis or a cor- 
genital delay in the function of the inferi i 
oblique muscle has not been supported Lv 
electromyographic evidence. Brown, Bre- 
inin$ Feric-Seinwerth,’ and Catford an! 
Dean Hart? have all reported normal elecir . 
myographic recordings of the infceri i 
oblique muscle in these cases. In our set - 
we could not substantiate Brown's? rest itc: 
theory of a primary congenital anomaly +i 
the anterior sheath. 

In addition, none of our patients shcwer 
an anomalous connection between the irse- 
tion of the inferior oblique muscle ant tx 
lateral wall of the orbit, Girard? having o- 
scribed this as one of the causes of pse.a ; 
paralysis of the inferior oblique muscle. T ^ 
lateral rectus muscle was never adherent c 
the inferior oblique with the latter m'is. |: 
carried forward to the lateral rectus mscl: 
insertion, as Johnson +° described in a “oir 
of the adherence syndrome. 

Romaine" has suggested that if during ta 
surgical correction of a Brown's syndron« 
no abnormality affecting the superior ob'ic > 
muscle sheath is found, or if transecticn 
the sheath fails to eliminate the restricti , 
the region of Lockwood's ligament an^ 
inferior oblique-inferior rectus musei: 
should be explored to determine if amy 
ferior restrictive bands are present. As a 
ready mentioned, bands were found in onc x í 
our patients, but anterior to the site wh orc 
we believe the main adhesions may be i^ 
these cases. 

Scott and Knapp? claim to have seen > 
number of ineffective operations on the a - 
perior oblique tendon or tendon sheath | 2> 
formed on patients with inferior restricticas 
They point out that these probably add to i'« 
current bad reputation of operation in th- 
condition. Scott has also seen cases of a) 
parent Brown's syndrome caused by inferior 
orbital restrictions which were congeniti 
(personal communication). This thus ra s 
the question whether true Brown's syndront 
could result from birth trauma to thc flo) 
of the orbit or the muscle cone resulting :: 
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adhesions at the site we have postulated in 
this paper. 

In addition, in two of our cases where 
Brown's syndrome was diagnosed at the ages 
of 5 and 13 years of age, the tendon was taut 
and shortened at operation. In the past we 
have observed an acquired taut tendon, sec- 
ondary to frontal sinusitis and to tucking of 
a palsied superior oblique muscle or place- 
ment of an encircling band in retinal detach- 
ment surgery. 

SUMMARY 


Twenty-four patients with true superior 
oblique tendon sheath syndrome (Brown's 
syndrome) were extensively examined sur- 
gically. Since a tight or short anterior sheath 
of the superior oblique tendon was not pres- 
ent in any of our cases, we are not able to 
support the theory that this form of the 
syndrome is due to a congenital anomaly of 
the anterior sheath. The superior oblique 
tendon was taut and shortened in only two 
cases; in all the others it was limp, even in 
attempts to elevate the eye passively in ad- 
duction. 

Thus the majority of cases of constant 
congenital Brown's syndrome remain unex- 
plained with no obvious abnormality found 
at surgery in any of the six extraocular 
muscles. However, our surgical findings did 
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suggest that a restrictive band posterior and 
inferior to the globe was responsible for the , 
limited elevation in adduction. 
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LATE GLAUCOMA AFTER INTERSTITIAL KERATITIS 
W. Morton Grant, M.D. 


Boston, Massachusetts 


Many decades ago glaucoma was de- 
scribed in the acute phase of congenital 
syphilitic interstitial keratitis in young 
people*$ but since 1940 there have been no 
further reports of this type of glaucoma. 
More recently, glaucoma has been observed 
years after the original inflammation has 
become inactive. The character and the 
pathogenesis of late glaucoma after inter- 
stitial keratitis are still poorly understood. 
The purpose of this report is to record a 
series of observations that may help in 
characterizing the condition. 

Most observations on late glaucoma in 
patients who have had interstitial keratitis 
in youth have been published during the 
past 20 years, but in 1863, Hutchinson’ de- 
scribed one patient who had severe glau- 
coma in both eyes at 24 years of age after 
having had syphilitic interstitial keratitis at 
6 years of age. Kraupa?? believed that late 
glaucoma after interstitial keratitis was not 
uncommon. kraupa described three patients 
who developed acute glaucoma at 36, 52, and 
56 years of age, long after quiescence of 
keratitis, but the mechanism was not clarified. 
In the 1950s, Oksala'*!! recorded the first 
gonioscopic examinations of the anterior 
chamber angles after interstitial keratitis, 
and established residual peripheral anterior 
svnechiae and abnormal pigmentation in the 
angle as common ; despite this, he found that 
during young adult life, only two of 128 
patients had severely elevated ocular ten- 
sions. 
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In the 1960s, Knox,? Sugar,? and 
Lichter and Shaffer?* reported on late glau- 
coma in a series of cases, Knox found that 
1696 of his series of patients had developed 
glaucoma many years after their keratitis 
had subsided. Using clinical information on 
the glaucoma in 23 of his patients, he felt 
that they could be divided into two clinical 
types: one, rather low grade and long term. 
the other more severe. His impression was 
that there was no angle closure. However. 
this could not be well established since 
gonioscopy was performed on only six of 
the patients. In those six, he found oven 
angles with small, finger-like peripheral an- 
terior synechiae, and he considered the 
trabecular area to have an abnormal appear- 
ance—dense gray or white—as though the 
tissue had increased in density or had be- 
come hyalinized. Microscopic examination of 
one of the eyes after enucleation substanti- 
ated the presence of peripheral anterior 
synechiae and a thickening and hyalination 
of trabecular fibers, with extension of a 
structure like a basement membrane be- 
tween the endothelium and  Descemet's 
membrane partially over the trabecular 
meshwork. Nevertheless, Knox concluded 
that the histologic appearance did not ex- 
plain the pathogenesis of the glaucoma. 

Sugar!? described four patients who had, 
many years after interstitial keratitis, glau- 
coma associated with small corneas, shallow 
anterior chambers, and a clinical course 1n- 
dicating somewhat severe or chronic angle 
closure. Peripheral iridectomy cured the 
glaucoma in twa eyes. Sugar suggested that 
there must be two types of glaucoma that 
may follow interstitial keratitis, one an 
angle-closure glaucoma on an anatomic 
basis, the other an open-angle type of glau- 
coma related in some way to old alteration 
in the angle from the uveitis that was part 
of the earlier acute interstitial keratitis. 
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Lichter and Shaffer’! described 12 cases 
of late glaucoma in which they observed 
an irregular bumpy appearance of the pe- 
riphery of the iris with irregular closure of 
the angle similar to that produced by cysts, 
and in one enucleated eye they found one 
cyst, but the finding of a cyst 1n this con- 
dition remains unique to this one case. It 
was their impression that their patients had 
normal anterior chamber depth. 

Britten and Palmer? in 1964, like 
Oksala!9! in the 1950s, surveyed 95 pa- 
tients who had inactive interstitial keratitis 
and found peripheral anterior synechiae in 
more than one third of their eyes. Also, 
some had structureless appearance of the 
angle or “felt-like membrane” in the angle. 
Only two patients with glaucoma were 
found in this series, These two patients (33 
and 36 years of age) had extensive pe- 
ripheral anterior synechiae, but other pa- 
tients in this series who had anterior 
synechiae of varying extent had normal ocu- 
lar tensions and tonographic facility of out- 
fow. Britten and Palmer included notes on 
an additional seven patients with glaucoma 
who had interstitial keratitis, and charac- 
terized them as mostly narrow-angle type, 
with questionable causal relationship to the 
previous interstitial keratitis. 

In 1954, Abramowicz! reported three 
cases of late glaucoma after interstitial 
keratitis, François? reported one in 1972, 
but without establishment of the mechanism, 
and Smith!5 listed five cases in 1971. 


CLINICAL OBSERVATIONS 


The present report is based on a series 
of patients seen in recent vears in the 
Glaucoma Clinic of the Massachusetts Eye 
and Ear Infirmary with old interstitial 
keratitis and glaucoma, plus similar cases 
seen by doctors in their private practices. 
The diagnosis of old interstitial. keratitis 
was made on the basis of bilateral, old, deep 
opacities in the corneas and old interstitial 
ghost vessels, usually with a history of in- 
flammation of the eves in childhood, often 
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with a history of congenital syphilis. The 
diagnosis of glaucoma was based on intra- 
ocular pressure clevated well above normal 
range. The character of the anterior cham- 
ber angle was determined gonioscopically in 
each patient included in this study. All pa- 
tients were middle aged or older. The most 
common abnormalities, apart from the 
corneas, found in 45 adult patients with 
glaucoma and old interstitial keratitis were 
residual inflammatory-type peripheral an- 
terior synechiae and pigmentary residues in 
the angles. These were present in practi- 
cally all glaucomatous eyes, but they were 
also present in the eyes of seven patients 
who had had interstitial keratitis in their 
youth but had no glaucoma. 

The glaucomatous patients comprised 
three categories when analyzed according 
to the physical findings in the eyes and the 
behavior of the intraocular pressures. Most 
eyes either were a fundamentally deep- 
chamber, wide-angle type, or a shallow- 
chamber, narrow-angle type with reversible 
angle-closure glaucoma. 

Twenty of the 45 cases were in the deep- 
chamber category with glaucoma affecting 
both eyes in 12 of the 20 patients. In these 
eyes, although the chambers tended to have 
normal depth and the irides were flat cen- 
trally, there were varying amounts of pe- 
ripheral anterior synechiae that appeared to 
be postinflammatory and old, while the open 
portions of the angle generally had a dirty 
appearance. The synechiae and pigment in 
the angle presumably originated in youth, 
at the time of the acute inflammatory pro- 
cess, and probably had been present, essen- 
tially unchanged, for many years. In most 
eyes the ocular tensions were elevated and 
the facility of outflow was reduced to a 
greater degree than the visible extent of 
the synechiae demonstrated. 

In about half of the deep-chamber cases, 
the optic disks and visual fields were already 
severely damaged when the ocular tension 
was discovered to be elevated. In the others, 
the optic disks and visual fields showed less 
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damage than if the ocular tensions had been 
elevated for a long time (particularly since 
childhood), so that presumably it was not 
until adult life that the glaucoma developed. 
However, in most instances, there was no 
documentation to establish that the glau- 
coma had not been present ever since acute 
keratitis and uveitis in youth. Worsening 
of glaucoma during several years under 
medical treatment was documented in several 
cases, but there were no observations to 
show an increase in peripheral anterior 
synechiae during that time. One notable 
feature of this glaucoma was that it seemed, 
in general, to respond poorly to antiglau- 
coma medications. The ocular tensions 
were brought to the normal range by medi- 
cal treatment in only three out of 17 cases. 
Filtering operations were performed and 
were successful in five cases (nine eyes) 
in this group. There were no unusual com- 
plications in these operations. In none of 
the eyes were there any clinical signs of 
activation of the old intraocular inflamma- 
tion. 

Although the glaucoma in most of the 
deep-chamber eves, long after interstitial 
keratitis, appeared to be too severe for ade- 
quate control by medical treatment, a rela- 
tively small number (three of 20 cases) 
had good response to medical treatment, 
similar to ordinary open-angle glaucoma. 
The medically responsive eyes seemed to 
have relatively few old peripheral anterior 
synechiae, and the ocular tensions tended 
to be more alike in the two eyes than in 
the poorly responsive cases. This small 
group had characteristics suggestive of pri- 
mary open-angle glaucoma coincidentally 
associated with evidences of old interstitial 
keratitis. 

The second main type was shallow- 
chamber, angle-closure glaucoma that was 
diagnosed in 18 (25 eyes) of the 45 cases. 
In this category, the eyes characteristically 
had small anterior segments and shallow 
anterior chambers. Convexity of the iris 
and narrowing and closure of the angles 
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were present, in addition to old inflamma- 
tory peripheral anterior synechiae and pig- 
ment residues in the angles. The onset of 
angle-closure glaucoma was acute in only 
three of the eyes, and was subacute in 
the rest. Iridectomy was performed for re- 
lief of angle-closure glaucoma in 13 cases 
(18 eyes). Thereafter, the ocular tensions 
were controlled without medical treatment 
in seven eyes, and with medical treatment 
in 1l eyes. Iridectomy was performed pro- 
phylactically in four contralateral eyes when 
the angles were extremely narrow and ap- 
peared to be closing. None of these eyes 
required any further treatment. Pilterivg 
operation was performed in two eyes, and 
iridectomy with cyclodialysis in one eve. 
As a result of these various operations none 
of the eyes have required further antiglau- 
coma surgery. 

The third category consisted of four 
cases of iridocyclitis or anterior uveitis with 
secondary glaucoma in later adult life; these 
eyes had had interstitial keratitis in youth 
and had the usual old inflammatory-tve 
peripheral anterior synechias. The relation- 
ship to the original keratitis was unknown. 

None of the eyes in this clinical stwiy 
required excision, and therefore none were 
examined in histologic section. Apart frum 
these, the pathology laboratory provided 
eyes from an earlier period that had inter- 
stitial keratitis and had been removed be- 
cause of blindness and pain from glaucoma, 
or had been obtained postmortem and were 
known to have been glaucomatous; but all 
except one had been excessively complicated 
by injury, perforating ulcer, or surgery. All 
had peripheral anterior synechiae. The least 
complicated eye, with painful absolute glau- 
coma, was from a 53-year-old man who hed 
interstitial keratitis in youth, and had long 
been blind. There was extensive atrophy of 
choroid and retina, and cupping and atrophy 
of the optic nerve; in addition to the usual 
peripheral anterior synechiae, there was ex- 
tensive endothelialization and glass mem- 
brane formation in the anterior chamber 
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overlying all angle structures and the iris. 


DISCUSSION 


Though I do not know whether the types 
of glaucoma observed clinically have actu- 
ally been caused by the earlier interstitial 
keratitis, my findings seem to substantiate 
Sugar’s® suggestion that there are two main 
types of late glaucoma found after this dis- 
ease; one a predominantly deep-chamber 
glaucoma described by Kmnox,? and the 
other a shallow-chamber, angle-closure type 
of glaucoma reported by Sugar. 

These cases illustrate that the predomi- 
nantly open-angle type of glaucoma occur- 
ring late after interstitial keratitis tends to 
be inadequately controlled by medical means, 
but responds satisfactorily to ordinary fil- 
tration surgery. The cases of angle-closure 
glaucoma associated with small shallow an- 
terior chamber illustrate that, despite evi- 
dences of old interstitial keratitis, iridec- 
tomy can relieve the glaucoma when the 
closure of the angle is still mainly in an 
appositional or reversible stage, and that 
other standard operations are applicable 
and successful when the closure has become 
too extensively synechial. 

Since small corneas, shallow anterior 
chambers, and angle-closure glaucoma that 
is partially or completely relieved by iri- 
dectomy, have now been seen long after 
interstitial keratitis in many eyes, one might 
question whether congenital syphilis or in- 
terstitial keratitis may have made the an- 
terior segment small in some cases, Luyckx- 
Bacus and Delmarcelle’® have studied eyes 
that they characterized by ultrasonic mea- 
surements as pseudomicrophthalmic because 
of disproportionately and abnormally small 
anterior segments, and they concluded that 
interstitial keratitis in infancy was often the 
cause. I have found no other documentation 
concerning the influence of the disease on 
the size of the anterior segment, except 
that Hutchinson’ observed that the cornea 


might become “misshapen after interstitial . 


keratitis,” usually in the nature of a flatten- 
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ing, “the reverse of conical cornea.” Also, 
Hoehne? observed instances in which the 
corneas became vertically oval, and noted’ 
that others had written about vertically oval 
corneas in interstitial keratitis, with varied 
estimates of frequency of occurrence. 
Hoehne noted that in most cases of corneal 
distortion of this sort there had been a 
transient elevation of ocular tension dur- 
ing the acute keratitis, but he ‘gave no 
measurements and made no mention of 
small corneas or shallow anterior chambers. 
Several authors have described retrocorneal 
glassy ridges, but have not indicated the 
size of the corneas or anterior segments. 
I looked for a possible explanation for 
the late, deep-chamber type of glaucoma 
and its refractoriness toward medical treat- 
ment. I found no evidence for increase 
in peripheral synechiae, but postulated late 
endothelialization and formation of glass 
membrane in the angle, as described in 
eyes with severe glaucoma many years after 
contusion injuries, and as I saw in one 
pathologic specimen with old interstitial 
keratitis and absolute glaucoma. Knox’ ex- 
amined an eye with partial extension of a 
basement membrane over the trabecular 
meshwork, and hyalinization of the trabecular 
meshwork, but he felt that this did not 
explain the glaucoma. Other histologic re- 
ports have been limited to the acute phase 
of the keratitis or shortly thereafter, de- 
scribing only inflammatory cell infiltration 
of the anterior-chamber angles and iris, and 
formation of peripheral anterior synechiae. 
Maybe these early abnormalities in the angle 
lead later to endothelialization and glass 
membrane formation, analogous to forma- 
tion of the glassy ridges on the back of the 
cornea that have often been described clini- 
cally, and have been identified histologically 
by Van Horn and Schultz?? and Edmunds 
and Iwamoto? as additional Descemet's 
membrane laid down by endothelial cells. In 
the future, study of biopsy specimens ob- 
tainable at trephining or trabeculectomy 
should tell us how often glass membrane in 
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the angle may be a factor in the develop- 
ment of the glaucoma. 


SUMMARY 


In a systematic study of 45 patients who 
had syphilitic interstitial keratitis early in 
life and, many years later, were discovered 
to have glaucoma, there was evidence of 
two ‘different but equally common mecha- 
nisms. In one group of patients, a deep- 
chamber type of glaucoma was superim- 
posed on old inflammatory changes, was 
characteristically refractory to medical 
treatment, but did well with filtering sur- 
gery. The other group of patients had re- 
versible angle-closure glaucoma associated 
with anatomically small anterior segments, 
and typically responded well to iridectomy. 

The late, refractory, deep-chamber type 
of glaucoma may involve endothelialization 
and formation of glass membrane in the 
angle, as seen in one excised eye. Occur- 
rence of the shallow-chamber, reversible 
angle-closure type of glaucoma after inter- 
stitial keratitis may be coincidental, since no 
other evidence supports the idea that small 
anterior segments might be particularly 
prevalent among patients who have had con- 
genital svphilis or interstitial keratitis. 
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IN VITRO CORTICOSTEROID: CORRELATION RESPONSE WITH 
PRIMARY OPEN-ANGLE GLAUCOMA AND OCULAR 
CORTICOSTEROID SENSITIVITY 


Joun F. Biccer, M.D., PAuL F. PALMBERG, M.D., AND Harry A. ZINK, M.D. 
St. Louis, Missouri 


The topical ocular application of cortico- 
steroids for four to six weeks induces a re- 
versible elevation of intraocular pressure in 
certain susceptible individuals. In these in- 
dividuals, prolonged use of ophthalmic cor- 
ticosteroid medication causes elevation of 
intraocular pressure, a decrease in aqueous 
outflow facility, and may lead to pathologic 
cupping of the optic nerve and visual field 
loss, thus mimicking primary open-angle 
glaucoma. 

When a normal population is subjected to 
short-term ocular corticosteroid testing, there 
are three possible levels of ocular pressure 
responsiveness based on either the final in- 
traocular pressure! or the change in intraocu- 
lar pressure.” Fifty-eight percent of indi- 
viduals show a minimal increase in intraocu- 
lar pressure; 36% show a moderate intra- 
ocular pressure rise; and 6% develop a 
marked increase in intraocular pressure.? On 
the basis of these findings and studies in 
normal and glaucomatous families, ocular 
corticosteroid responsiveness is postulated to 
be a recessively inherited trait. 

In contrast to the low incidence of marked 
responsiveness in an unselected population, 
92% of primary open-angle glaucoma pa- 
tients are marked corticosteroid responders,* 
suggesting a link between glucocorticoid re- 
sponsiveness and open-angle glaucoma. Sev- 
eral correlates of primary open-angle glau- 
coma such as myopia,* Krukenberg's spin- 
dles,? and diabetes mellitus? demonstrate in- 
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creased frequency of ocular corticosteroid 
responsiveness. 

In addition, systemic manifestations of in- 
creased responsiveness to corticosteroids are 
found in patients with primary open- 
angle glaucoma. Dose-response studies of 
oral dexamethasone-induced suppression of 
plasma cortisol revealed an increased re- 
sponse to dexamethasone in both open-angle 
glaucoma patients and ocular corticosteroid 
high responders.’ 

We have described? a cellular assay, using 
peripheral blood lymphocytes, that detected 
a systemic difference in sensitivity to corti- 
costeroids among various individuals that 
correlated with the ocular corticosteroid test- 
ing. The present paper reports the results 
of corticosteroid responsiveness in 100 in- 
dividuals with varying degrees of ocular 
corticosteroid responsiveness as well as pa- 
tients with primary open-angle glaucoma. 


METHOD 


We used the corticosteroid inhibition of 
human peripheral blood lymphocyte trans- 
formation as the assay. The circulating 
lymphocyte, although relatively inactive 
metabolically, can be stimulated to transform 
to a metabolically active state by exposure to 
mitogenic agents such as phytohemagglutinin. 
The degree of transformation can be quanti- 
tatively assayed by measuring the uptake of 
tritiated thymidine into DNA. Corticoste- 
roids have inhibited this transformation,?1? 
making this assay suitable for the study of 
individual differences in corticosteroid sensi- 
tivity. 

We selected 100 patients from the clini- 
cal services of the Department of Ophthal- 
mology and from the Glaucoma Research 
Center at Washington University. All non- 
glaucomatous patients had had topical ocu- 
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lar dexamethasone testing (application of 
0.1% dexamethasone drops to one eye, four 
times a day for six weeks). Based on this 
testing, we classified the individuals accord- 
ing to Becker’s criteria: 

22 NN individuals: low responders, 
whose final intraocular pressure re- 
mained <20 mm Hg. 

15 NG individuals: intermediate re- 
sponders, whose final intraocular 
pressure was between 20 and 31 mm 
Hg. 

27 GG individuals: high responders, 
whose final intraocular pressure was 
>31 mm Hg. 

36 OAG individuals: primary open- 
angle glaucoma patients with charac- 
teristic visual field loss. 

Individuals with known neoplastic disease, 
penicillin allergy, and those receiving oral 
contraceptives were excluded from the study. 

The details of procedural methodology are 
known? and briefly summarized here. A sam- 
ple of venous blood obtained from each pa- 
tient at 8:00 AM following an overnight 
fast was heparinized, mixed with dextran H, 
and allowed to sediment. The leukocyte-rich 
plasma was centrifuged, the cells washed 
with saline, and resuspended in tissue culture 
medium. The culture medium was a modifi- 
cation of TC-199 with HEPES buffer, con- 
taining 1596 nonheat inactivated fetal calf 
serum. Cell counts and differential counts 
were performed and the final lymphocyte 
concentration was adjusted to 5 X 10° 
lymphocytes per milliliter. 

We ran two unstimulated blanks, six to 
eight phytohemagglutinin-P (PHAP) stim- 
ulated controls, and quadruplicates of each 
corticosteroid concentration with PHAP for 
each patient. Four to seven different corti- 
costeroid concentrations of prednisolone-21- 
phosphate were used for each patient. A 
1.50-ml aliquot of the cell suspension was 
placed in each of the polypropylene culture 
tubes, adding 0,100 ml of corticosteroid solu- 
tion to the appropriate tubes which were 
placed in a 37°C water bath for one hour. 
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After this preincubation, 0.100 mi of PHAP 
(1:10 dilution in saline) was added to all but 
the two blank tubes. The tubes were capped 
and incubated for 48 hours at 37°C, and 
0.100 ml of 20 uM tritiated thymidine (spe- 
cific activity, 2 curie/millimole) was added 
to each. After an additional 16-hour incu- 
bation, the cells were harvested by Millipore 
filtration and prepared for scintillation 
counting. 

We plotted a dose-response curve ror 
prednisolone-21-phosphate inhibition of tvi- 
tiated thymidine incorporation into trars 
formed lymphocytes. Counts per minute in 
corporation, corrected for the nonstimulated 
blank, was plotted versus log concentrat:or 
of the corticosteroid. We performed reg.. 5 
sion analysis for data. We determined a. 
corticosteroid concentration required to in 
hibit tritiated thymidine uptake by 506^ 
(half inhibition concentration, or Iso) by che 
intersection of the dose-response regression 
line with a horizontal line at 50% of cine 
mean PHAP stimulated control incorpova 
tion. 

Using the classification described by 
Becker,’ we plotted the Iso value obtained fo: 
each patient against the dexamethasone ocu- 
lar testing results. We additionally plotiec 
the Is) against the actual numerical value- 
for change in intraocular pressure and nna 
intraocular pressure obtained from ocular 
dexamethasone testing. 


RESULTS 


A dose-response curve for prednisolone 
21-phosphate inhibition of lymphocyte trans- 
formation is shown in Figure 1. This pa- 
tient was classified as NN—a low intraocu 
lar pressure responder to dexamethasone 
ocular testing. The 50% inhibitory concen - 
tration (Is) of prednisolone-21-phosphat ` 
was 75 ng/ml. 

The Iso values for the 100 individuals are 
plotted according to their ocular testing 
classification (Fig. 2). The lower the I , 
value, the more sensitive an individual is te 
the prednisolone. The lowest Iso values, 
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Fig. 1 (Bigger, Palmberg, and Zink). Dose-response curve for prednisolone-21-phosphate inhibition 
of lymphocyte transformation for a topical dexamethasone nonresponder (NN). The abscissa represents 
prednisolone-21-phosphate in nanograms per milliliter plotted on a logarithmic scale. The ordinate rep- 
resents counts per minute (CPM) x 10° for tritiated thymidine incorporation. Phytohemagglutinin 
stimulated controls with no corticosteroid are represented by P on the abscissa. Data plotted are mean 
CPM + one standard deviation. The horizontal dashed line represents 50% of control thymidine uptake. 


which demonstrate the greatest sensitivity to 
prednisolone-21-phosphate, occur in the GG 
and OAG groups; this is similar to the find- 
ings obtained in ocular corticosteroid testing. 
While the distribution of Iso values is similar 
in the GG and OAG groups, it is dis- 
tinctly different from the distribution of Iso 
values in the NN and NG groups, although 
overlapping of individual Iso values occurs 
among the various groups. 

The mean and standard error of the mean 
are summarized and compared for the four 
groups (Table 1). Using the Student’s two- 
tailed £ test, we found that each group is 
statistically significantly different than the 
other three groups (P « .001); the GG 
and OAG groups are the exception since they 
do not differ significantly (P > .30) from 
each other. 

For purposes of data analysis, the in- 
dividuals in the GG group can be further 
subdivided into those individuals who were 


normotensive and those who demonstrated 
some degree of ocular hypertension prior to 
ocular corticosteroid testing. There were 11 
individuals whose intraocular pressure prior 
to corticosteroid testing was less than 21 mm 
Hg. The mean Iso for this subgroup of GG 
individuals was 41.6 ng/ml. For the 16 GG 
individuals with some degree of ocular hy- 
pertension prior to corticosteroid testing, the 
mean Is, was 37.9 ng/ml. These differences 
were not statistically significant (P > .30). 

While these comparisons from in vitro 
lymphocyte studies with the predefined clas- 
sifications of ocular corticosteroid response 
have shown marked similarities in the results 
of the two methods, we felt that more valid 
individual comparisons would be obtained if 
the corticosteroid Iso from the lymphocyte 
studies was compared directly to the numer- 
ical results obtained from ocular corti- 
costeroid testing. Therefore, we also com- 
pared each individual's Iso value to the 
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amount of intraocular pressure change dur- 
ing corticosteroid testing, as well as to the 
final intraocular pressure. These data do not 
include patients with primary open-angle 
glaucoma and the presence of visual field 
loss who were not tested with corticoste- 
roids. 

Plots of Ij) versus the change in intraocu- 
lar pressure during corticosteroid testing for 
each individual are shown in Figure 3. The 
correlation coefficient for these two param- 
eters is 0.67. 

The Iso for each individual versus the final 
intraocular pressure at the cessation of 
corticosteroid provocative testing 1s shown 
(Pug. +). The correlation coefficient for 
these data is 0.81. 

Comparisons of lsa with plasma cortisol 
and age were not significant. 
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Fig. 2 (Bigger, Palmberg, and Zink). Distri- 
bution of Is values by categories of topical dexa- 
methasone nonresponder (NN), intermediate re- 
sponder (NG), high responder (GG), and open- 
angle glaucoma (OAG). 
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TABLE 


PREDNISOLONE-21-PHOSPHATE INHIBITION 
OF LYMPHOCYTE TRANSFORMATION BY 
OCULAR CLASSIFICATION 


—— 





——————— 0€À 
A a a —- 





Classification No. Mean S.E.M. 
NN 22 78.41 2.68 
NG 15 59.00 2.87 
GG 27 39.44 2.39 
OAG 36 37.25 2.08 

100 
DISCUSSION 
The use of human peripheral blood 


lymphocvtes in vitro 1s a third. technique 
that demonstrates a heterogeneity of human 
responsiveness to corticosteroids, indicating 
that there are varying degrees of sensitiviti 
to corticosteroid compounds among groups 
of individuals. The detection of differentia! 
sensitivity in three separate systems—enist- 
ing in the eye, in plasma cortisol suppression, 
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Fig. 3 (Bigger, Palmberg, and Zink). Distrihu- 
tion of Is values for prednisolone-21-phosphate 
inhibition plotted against the change in intraocular 
pressure which occurred during topical dexametlia- 
sone testing. The correlation coefficient for these 
parameters was 0.67. 
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Fig. 4 (Bigger, Palmberg, and Zink). Distribu- 
tion of Iso values for prednisolone-21-phosphate 
inhibition plotted against the final intraocular pres- 
sure obtained at the completion of six weeks of topi- 
cal dexamethasone testing. The correlation coeffic:- 
ent for these parameters was 0.81. 


and in the circulating iymphocyte— 
strengthens the concept that differential cor- 
ticosteroid sensitivity is genetically deter- 
mined and affects many tissues in the body. 
Similar differential sensitivity has also been 
detected using tissue-cultured skin fibroblasts 
(T. F. Bigger, unpublished data). 

The present study with lymphocytes in 
vitro expands our preliminary report, and 
extends the comparison of lymphocyte data 
with that available from ocular testing. In- 
dividuals who do not develop an intraocular 
pressure rise with topical corticosteroid test- 
ing (NN) are least sensitive to corticoste- 
roids on in vitro testing, while those who 
show the most marked ocular pressure re- 
sponse (GG and OAG) are more sensitive 
on in vitro testing. The intermediate re- 
sponders (NG) are intermediate in both 
assays. 

Lymphocyte transformation inhibition as- 
say will not separate the individual with 
primary open-angle glaucoma and visual field 
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loss from the individual who is a high ocular 
pressure responder (GG). Nor does it per- 

mit a distinction to be made between the ` 
two groups of GG individuals—those who 
were ocular normotensives and those who 
were ocular hypertensives prior to corti- 
costeroid testing. The lymphocyte assay 
parallels the results of ocular corticosteroid 
testing in these respects. 

Because there are different interpretations 
of ocular corticosteroid testing data resulting 
in different methods of classifying ocular 
pressure responsiveness, our data were also 
compared to actual numerical data obtained 
from corticosteroid tests for each individual. 
High correlations occurred with the corti- 
costeroid lse when compared to both the 
change in intraocular pressure and the final 
intraocular pressure; however, the correla- 
tion with the final intraocular pressure is 
somewhat higher. 

In view of the number of variables inher- 
ent in both the ocular and the lymphocyte 
transformation assays, we cannot achieve 
complete separation of groups and higher 
correlations. The accuracy of the ocular as- 
say 1s dependent on patients using the medi- 
cation for a six-week period, the interpreta- 
tion of the examiner in estimating the end 
point of the applanation ocular pressure, and 
the possible diurnal fluctuations in intraocu- 
lar pressure causing differences of several 
millimeters of mercury in recorded pres- 
sures. Palmberg and associates! recently re- 
ported a correlation value of 0.72 for repeat 
ocular corticosteroid testing in 134 in- 
dividuals. Similarly, the in vitro lympho- 
cyte transformation assay is subject to a 
number of variables which were discussed 
in our preliminary report? Although some 
inherent variability in the Iso values is ex- 
pected, repeat testing of 14 individuals has 
shown a correlation of 0.90 in repeated Iso 
values.'' 

In conclusion, the present in vitro assay 
using corticosteroids to inhibit lymphocyte 
transformation is an assay for corticosteroid 
responsiveness in which a heterogeneity in 
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responsiveness can be detected among a 
group of individuals. These results show an 
extremely high correlation with the results 
found on ocular corticosteroid testing. 

This assay demonstrates that differences 
in corticosteroid sensitivity exist at the cellu- 
lar level. We were unable to determine the 
actual mechanism of this heterogeneous re- 
sponse to corticosteroids. | More direct 
methods of evaluating corticosteroid-cellular 
interaction are necessary. We believe that 
in vitro cellular systems, used to study other 
genetic diseases, can be used to study the 
mechanism of corticosteroid responsiveness 


as a guide to understanding corticosteroid . 


ocular hypertension and primary open-angle 
glaucoma. 


SUMMARY 


The transformation of human peripheral 
blood lymphocytes can be inhibited by corti- 
costeroid compounds. In an in vitro study of 
100 patients with primary open-angle glau- 
coma and various degrees of ocular pressure 
responsiveness to corticosteroid testing, 
varying degrees of sensitivity to corticoste- 
roid compounds existed systemically in the 
circulating ]ymphocyte. À high correlation 
exists between the level of corticosteroid sen- 
sitivity in the lymphocyte and in the eye. In 
vitro cellular systems may be useful in eval- 
uating the molecular basis of the variability 
in corticosteroid response, and in under- 
standing the pathogenesis of corticosteroid- 
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induced ocular hypertension and primary 
open-angle glaucoma. 


REFERENCES 


1. Becker, B.: The genetic problems of chronic 
simple glaucoma. Ann. Ophthalmol. 3:35, 1971. 

2. Armaly, M. F.: Effect of corticosteroids «n 
intraocular pressure and fluid dynamics. Arc. 
Ophthalmol. 70:482, 1963. 

3. Becker, B.: Intraocular pressure response to 
topical corticosteroids. Invest. Ophthalmol. 4:195, 
1965. 

4. Podos, S. M. Becker, B, and Morton, 
W. R.: High myopia and primary open-angle 
glaucoma. Am. J. Ophthalmol. 76:1039, 1966. 

5. Becker, B., and Podos, S. M.: Krukenberg's 
spindles and primary open-angle glaucoma. Arch 
Ophthalmol. 76:635, 1966. 

6. Becker, B.: Diabetes mellitus and primary 
open-angle glaucoma. Am. J. Ophthalmol 71-1, 
1971. 

7. Becker, B., Podos, S. M., Asseff, C. F., an: 
Cooper, D. G.: Plasma cortisol suppression ir 
glaucoma. Am. J. Ophthalmol. 75:73, 1973. 

8. Bigger, J. F., Palmberg, P. F. and Becker. 
B.: Increased cellular sensitivity to glucocorticoid: 
in primary open angle glaucoma. Invest. Ophthal- 
mol 11:832, 1972. 

9. Caron, G. A.: Prednisolone inhibition. of 
DNA. synthesis by human lymphocytes induced in 
vitro by phytohemagglutinin. Int. Arch. Allergy 
Appl. Immunol. 32:191, 1967. 

10. May, C. D., Lyman, M., and Alberto, R. 
Effects of compounds which inhibit lymphocyte 
stimulation on the utilization of glucose by leu- 
kocytes. J. Allergy Clin. Immunol. 46:21, 1970. 

]l. Palmberg, P., Mandel, A. Wilensky, J., 
Podos, S. M., and Becker, B.: The reproducibility 
of the intraocular pressure response to topica! 
dexamethasone. Presented at the Spring National 
Meeting of the Association for Research in Vision 
and Ophthalmology, Sarasota, Florida, April 26, 
1974. 


CHEMICAL SYMPATHECTOMY WITH 6-HYDROXYDOPAMINE IN 


THE TREATMENT OF PRIMARY OPEN-ANGLE GLAUCOMA 


YosHiAKI KiTAzAWA, M.D., Harumi Nosé, M.D., anp TAxzEsui Honig, M.D. 
Chiba, Japan 


6-Hydroxydopamine (6-HD), a congener 
of norepinephrine, can cause a degenerative 
but reversible destruction of adrenergic 
nerve terminals and thus can chemically pro- 
duce sympathectomy effects comparable to 
those produced by surgical procedures.'? 
Holland and Mims* successfully produced 
sympathetic denervation of the anterior seg- 
ment of the eye in man and animals by 
means of topically administered 6-HD. In- 
dependent studies of the effect of chemical 
sympathectomy with 6-HD on intraocular 
pressure (IOP) and the pupil demonstrated 
that IOP was reduced as the result of 
adrenergic supersensitization of the anterior 
segment of the eye to endogenously released 
norepinephrine, the adrenergic neurotrans- 
mitter.»^* We examined the most effective 
means to administer 6-HD safely to the eye 
using “C-labelled compound and the ad- 
ministration by iontophoresis to make better 
intraocular penetration possible as compared 
with a topical instillation and a corneal bath- 
ing technique.^? Iontophoresis allows 6-HD 
to penetrate the aqueous humor about ten 
times more than corneal bathing does. Two 
of us (Y.K. and T.H.) studied the magni- 
tude and change with time of the adrenergic 
denervation supersensitivity induced by 6- 
HD in normal human volunteers and rabbits.? 
The magnitude of the denervation super- 
sensitivity of IOP and pupils to exogenously 
administered epinephrine was in an order of 
3 log units and decreased exponentially with 
time.” The sensitivity of IOP and pupils 
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resumed the original level in four weeks in 
normal human subjects. We sought to estab- 
lish that the denervation supersensitivity of 
IOP induced by 6-HD to the effect of topical 
epinephrine could be used to treat primary 
open-angle glaucoma. The purpose of the 
present paper is to report on the clinical 
value of chemical sympathectomy by means 
of topical administration of 6-HD in the 
treatment of primary open-angle glaucoma. 


SUBJECTS AND METHODS 


The objectives of this investigation were 
fully explained to the consenting patients 
who participated. Twenty-five patients (36 
eyes) with established primary open-angle 
glaucoma were treated. All patients had been 
observed at the Glaucoma Clinic, Chiba Uni- 
versity Hospital, for at least six months 
prior to the present study. The diagnosis of 
primary open-angle glaucoma was estab- 
lished on the basis of a frequent rise of JOP 
exceeding 30 mm Hg by applanation tonom- 
etry with the presence of typical glaucoma- 
tous visual field changes. The patients were 
divided into three groups according to their 
response to conventional antiglaucoma medi- 
cations. Group 1 comprised 14 patients whose 
IOP had been kept below 20 mm Hg with 
1.096 epinephrine and various concentrations 
of pilocarpine. Group 2 consisted of three 
patients who required oral administration of 
acetazolamide, 1000 mg/day, in addition to 
topical epinephrine and pilocarpine for the 
control of IOP below 20 mm Hg. Group 3 
comprised eight patients whose IOP had 
been seldom brought below 20 mm Hg with 
echothiophate iodide (Phospholine Iodide), 
epinephrine, and oral acetazolamide. All med- 
ications were discontinued at least three days 
before the study. If the patient had been on 
Phospholine Iodide drops they were with- 
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drawn at least two weeks before the study. 
Pressure was measured with a Goldmann ap- 
planation tonometer and tonography was 
performed with a Schwarzer electronic to- 
nometer coupled with a recorder. 

The following experiment was performed: 
1% 6-HD HBr was administered to all the 
patients by means of iontophoresis by using 
direct current of 0.75 mA for three minutes 
and the specifically devised plastic eye cup. 
The details of the iontophoresic technique 
have been described elsewhere.*? The solu- 
tion of 6-HID was prepared immediately be- 
fore use by dissolving the compound in the 
solvent. (The solvent was desoxynated dis- 
tilled water containing 0.045M sodium bisul- 
fate. The pH was adjusted to 6.0 with so- 
dium phosphate and sodium dihydrogen 
phosphate. ) 

In each patient, one eye was treated at 
a time and when indicated the contralateral 
eye was treated at least two weeks after the 
first eye. In 15 eyes of 15 patients, 12 from 
(rroup 1 and three from group 2, IOP was 
followed more closely after the administra- 
tion of 6-HD to determine the magnitude 
and duration of chemical sympathectomy 
effect on JOP and tonographic C-value. The 
remaining 21 eyes were examined every 
week following chemical sympathectomy. 
When IOP was greater than 20 mm Hg 
after 6-HD administration the patient was 
placed on topical epinephrine of various con- 
centrations three times a day. The concen- 
trations of epinephrine were 0.01, 0.1, 0.5, 
and 1.0% as epinephrine borate. (Epineph- 
rine was prepared as 1.0 and 0.5% aqueous 
solutions buffered to pH 5.5 with sodium 
phosphate and sodium dihydrogen phosphate. 
Sodium acetate was added to reduce acidity 
and benzalkonium HCl as a preservative. 
One-tenth and 0.01% solutions were pre- 
pared immediately before use by diluting 
fresh 0.59 solutions with the vehicle of 
0.5% solution.) The weakest concentration 
was employed first and whenever IOP ex- 
ceeded 20 mm Hg a stronger solution was 
started. The patient was examined every 
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week until IOP exceeded 20 mm Hg again 
while on 1.0% epinephrine. 

When IOP no longer stabilized with 1.0% 
epinephrine, the hydroxyamphetamine test 
was performed, using 1% hydroxyamphet- 
amine ophthalmic solution (Paredrine). 
Three drops of 1% hydroxyamphetamine 
were instilled in both eyes and the pupillary 
diameter measured with a transparent milli- 
meter ruler. 

All results are expressed as the arithmetic 
mean + the standard error of the mean and 
the number of results is given in parentheses. 


RESULTS 


Effect of chemical sympathectomy on TOP 
and outflow facility —The change in TOP in 
15 patients after the administration of 6-IID 
is shown in Figure 1. JOP lowered in cll 
chemically sympathectomized eyes for three 
days but the pressure reduction was not of 
statistical significance one week following 
chemical sympathectomy (P < .10). Tono- 
graphic outflow facility failed to reveal a 
statistically significant change for seven days 
following 6-HD administration. JOP was 
26.2 + 0.61 mm Hg (15) and outflow facil- 
ity was 0.13 + 0.021 pl/min/mm Hg (151. 
respectively, prior to chemical sympathec 
tomy. Twenty-four hours after the adminis- 
tration of 6-HD, IOP was 16.5 + 1.02 mm 
Hg (15) and outflow facility was 0.15 - 
0.034 ul/min/mm Hg (15). The pressure 
reducing effect of chemical sympathectomy 
varied with the patient depending on the 
severity of glaucoma. That is, in the majority 
of patients in Group 1 IOP was kept below 
20 mm Hg for one week, whereas in the ma 
jority of patients in Groups 2 and 3 IOP 
was greater than 20 mm Hg one week after 
chemical sympathectomy. It was apparent 
that a single administration of 6-HD alone 
could not be of clinical value for the reduc 
tion of IOP. 

Use of epinephrine in chemically sympa- 
thectomized. eyes—Epinephrine successfully 
kept IOP below 20 mm Hg in 29 of 36 
chemically sympathectomized eyes for vary- 
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Fig. 1 (Kitazawa, Nosé, and Horie). A composite of IOP in 15 eyes of 15 primary 
open-angle glaucoma patients. The solid line represents the mean pressure of the 15 
eyes, while the dots represent the scatter. A single dot may represent value for more 
than two patients if they had identical IOP. 


ing periods. The duration of a favorable or impossible in about half the patients who 
response of IOP to epinephrine after chemi- were difficult to control, primarily in Groups 
cal sympathectomy is illustrated in Figure 2. 2 and 3. There were, however, at least sev- 
The control of pressure was short in duration eral patients in Groups 2 and 3 whose IOP 





10 
[ ] « Group { 
77 
A : 
i Uj 
5 |E c 
c | ES e 
uJ sates stage 
m et ee 
= eee pia 
= tate 
^ | 
M Em zs 
Palmen. 
x o 3 3 5 7 9 y 9 50 T ? A a 25 T 29 
2 4 6 à 0 2 ^ 6 B © 2 24 26 B 30 


PERIOD OF CONTROL WITH EPINEPHRINE (WEEKS) 


Fig. 2 (Kitazawa, Nosé, and Horie). Distribution of duration of a favorable 
response of IOP (IOP controlled below 20 mm Hg) to topical epinephrine after 
chemical sympathectomy. 
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was successfully maintained below 20 mm 
Hg only with topical epinephrine for three 
‘to 17 weeks. There seem to be two peaks 
in the distribution of duration of supersensi- 
tivity significant enough to respond to 
epinephrine with a remarkable fall of IOP, 
i.e., the first peak is approximately five to six 
weeks and the second 17 to 18 weeks. This 
indicates that the duration of chemical sym- 
pathectomy is extremely variable. The re- 
sponse of all 36 eyes to epinephrine 1s il- 
lustrated in Figure 3. After chemical sym- 
pathectomy more than 80% of the eyes 
showed an excellent response for variable 
periods of time, whereas 11% failed to show 
a significant response to epinephrine. All 
eves that did not respond to epinephrine 
after chemical sympathectomy belonged to 
patients in Groups 2 or 3. As soon as JOP 
was noted to be greater than 20 mm Hg on 
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Fig. 3 (Kitazawa, Nosé, and Horie). Response 
of primary open-angle glacoma patients to chemi- 
cal sympathectomy. Approximately 8096 of eyes 
responded with an IOP controlled below 20 mm 
Hg, good response; IOP controlled below 20 
mm lig, fair; IOP controlled between 20 and 25 
mm Heg, poor; TOP did not decrease below 25 
mm Hg. 
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1.0% epinephrine three times a day 1.0% 
pilocarpine was added four times a day to 
the therapeutic regimen in the majority of 
cases. Six patients were re-treated with 
6-HD and the IOP response was similar to 
that of the first treatment with 6-HD. 

The hydroxyamphetamine test performed 
when IOP no longer stabilized with 1.0% 
epinephrine revealed that the pupillary dila- 
tation caused by this compound was much 
less in the sympathectomized than in the un- 
treated eye in the patient who had undergone 
chemical sympathectomy in one eye. In pa- 
tients with both eyes sympathectomized at 
an interval of two to three weeks, the dif- 
ference in pupillary response between the 
eyes was not demonstrated. 

The iontophoresis was well tolerated by all 
patients. No appreciable local side effects 
were noted except for several, minute, punc- 
tate epithelial corneal stainings which cleared 
spontaneously within 24 hours. No patients 
had systemic side effects of 6-HD. Blood 
pressure and pulse rate remained stable for 
several hours following the administration 
of 6-HD. 


DISCUSSION 


The results of the clinical application of 
chemical sympathectomy with 6-HD to the 
treatment of primary open-angle glaucoma 
clearly demonstrated that chemical sympa- 
thectomy is of little practical value unless it 
is followed by topical epinephrine therapy. 
Sympathectomy, whether achieved surgically 
or medically, brings about a significant fall 
of IOP associated with the increase in out- 
flow facility.551911 This fall of pressure with 
the increase in outflow facility is attributed 
to the release of norepinephrine from the de- 
generating adrenergic nerve terminals and 
is considered to be a well-known ganglionec- 
tomy effect. In normal individuals chemical 
sympathectomy could induce a sustained fall 
of IOP lasting seven days.^ We had hoped 
that chemical sympathectomy per se could be 
of therapeutic value in glaucoma patients. 
The present study on primary open-angle 
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glaucoma patients revealed that the pressure 
fall induced by chemical sympathectomy was 
much shorter in duration as compared with 
that produced in normal individuals and was 
reversed within three days. However, the 
denervation supersensitivity to epinephrine 
following chemical sympathectomy was valu- 
able for the control of ocular pigeon in 
primary open-angle glaucoma. 

Although the status of medical control 
prior to 6-HD administration varied with 
the patient the effectiveness of epinephrine 
was markedly enhanced after chemical sym- 
pathectomy and the pressure was kept below 
20 mm Hg in more than 80% of the cases 
for two to 29 weeks. In none of these suc- 
cessfully treated patients could epinephrine 
therapy reduce IOP below 20 mm Hg prior 
to chemical sympathectomy. The factors that 
determine the magnitude of the individual 
response to chemical sympathectomy are still 
unknown. In the present study the difference 
in the intraocular penetration of 6-HD does 
not explain the variable degree of ocular re- 
sponses since iontophoresis made the con- 
sistent, reproducible administration of the 
compound possible. Unlike the conventional 
topical instillation exactly the same amount 
of the compound can be kept in contact with 
the cornea for any given period of time and 
the strength of electric current is always set 
constant during iontophoresis. The content 
of 6-HD in the aqueous humor was demon- 
strated to be almost identical among experi- 
mental animals when administered by means 
of iontophoresis.’ The variable pressure re- 
sponses in the glaucomatous patients made a 
striking contrast to those consistent re- 
sponses in normal individuals.? The severity 
of glaucoma doubtless has something to do 
with the magnitude of adrenergic supersensi- 
tivity induced by chemical sympathectomy. 
In our series the patients who had been well 
controlled with cholinergic agents and epi- 
nephrine showed the most favorable response 
to epinephrine therapy following chemical 
sympathectomy and  pilocarpine therapy 
could be discontinued in all for three to 29 
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weeks. Chemical sympathectomy followed by 
epinephrine therapy was not as effective in 
stabilizing IOP in about one half of the’ 
cases in which the attempt to control pres- 
sure with maximum therapy had failed. 
These patients, however, did get the benefit 
from chemical sympathectomy. Since most 
had advanced visual field defects and were 
considered candidates for surgery it seems 
that chemical sympathectomy combined with 
epinephrine therapy is worth trying before 
surgical intervention for primary open-angle 
glaucoma. Adrenergic supersensitivity pro- 
duced by chemical sympathectomy frequently 
makes 1t possible to decrease the medications 
for the control of IOP. For example, in 
many patients with less advanced cases of 
glaucoma miotics could be withdrawn for 
variable periods after chemical sympathec- 
tomy and only epinephrine was necessary for 
the pressure control. Many younger patients 
who were unable to tolerate miotics because 
of miotics-induced accommodative myopia 
could benefit from chemical sympathectomy 
followed by epinephrine therapy. Further- 
more, chemical sympathectomy avoids the 
use of cataractogenic strong miotics such as 
Phospholine Iodide. Although the pressure 
control is often impossible with chemical 
sympathectomy and epinephrine in those pa- 
tients who need Phospholine Iodide prior to 
this particular type of therapy substitution 
of pilocarpine or carbachol for Phospholine 
Todide becomes as effective after chemical 
sympathectomy as Phospholine Iodide.” 
Chemical sympathectomy is also valuable in 
patients who have acquired intolerance to 
conventional antiglaucoma therapy. The use 
of carbonic anhydrase inhibitors can be 
avoided frequently after chemical sympathec- 
tomy. In many patients who cannot tolerate 
epinephrine, diluted solutions of epinephrine 
such as 0.1% can be effectively used without 
untoward effects in the presence of adren- 
ergic supersensitivity after chemical sympa- 
thectomy. 

For 6-HD therapy to be widely accepted, 
the problem of its high oxidation potential 
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must be solved. At present we prepare the 
solution immediately before use and ad- 
minister it by means of iontophoresis which 
permits fast, efficient intraocular penetration. 
[Tolland uses subconjunctival injection. Al- 
though both iontophoresis and subconjunc- 
tival injection work, topical instillation would 
be more acceptable to ophthalmologists and 
patients. Currently, preparations of 6-H 
ophthalmic solution stable enough to be used 
as eye drops are being attempted. 

In conclusion, the clinical value of chem- 
ical sympathectomy lies in enhancing the 
hypotensive response of glaucomatous eyes 
to epinephrine. Therefore it 1s quite obvious 
that chemical sympathectomy cannot sup- 
plant conventional medical therapy. The re- 
sults of our study strongly indicate that 
chemical sympathectomy with 6-HD fol- 
lowed by epinephrine therapy can be a valu- 
able adjunct to the medical means of coping 
with primary open-angle glaucoma. 


SUMMARY 


Chemical sympathectomy with 6-hydroxy- 
dopamine combined with subsequent topical 
epinephrine therapy was evaluated with re- 
gard to intraocular pressure effects in pri- 
mary open-angle glaucoma. After chemical 
sympathectomy intraocular pressure was 
maintained below 20 mm Hg with 1.0% epi- 
nephrine three times daily in 29 of 36 eyes 
of 25 patients for two to 29 weeks. Chemical 
sympathectomy combined with epinephrine 
therapy was most effective in patients whose 
intraocular pressure had been well controlled 
with pilocarpine and epinephrine and was 
less effective in patients whose intraocular 
pressure had not been controllable with max- 
imum medical therapy prior to the adminis- 
tration of 6-hydroxydopamine. The results 
of this study suggest that chemical sympa- 
thectomy combined with topical epinephrine 
therapy has considerable clinical value in the 
medical management of primary open-angle 
glaucoma, 
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ACCOMMODATIVE EFFECTS OF ACECLIDINE IN THE 
TREATMENT OF GLAUCOMA 


Paur U. Fecuner, M.D., Kraus D. TeEIcCHMANN, M.D., AND W. WEYRAUCH 


Hannover, West Germany 


Parasympathetic drugs can induce sus- 
tained accommodation that may cause head- 
aches, eyeaches and induce myopia, which 
if uncorrected can decrease vision to less 
than 20/200. Aceclidine affects accommoda- 
tion less than pilocarpine while retaining a 
similar effect in lowering ocular pressure. 
The purpose of this study was to compare 
the effects on accommodation of 296 pilo- 
carpine, 296 pilocarpine combined with 
tropicamide in a ratio of 10:1, and 2% 
aceclidine. 

Aceclidine? is a  parasympathomimetic 
drug with weak anticholinesterase activity? 
and a direct action on the motor endplate 
(Fig. 1). Riegel and Leydhecker? showed a 
pressure-lowering effect similar to that of 
pilocarpine. Others'? described similar re- 
sults. The miotic effect of aceclidine is 
slightly greater than that of pilocarpine in 
comparable concentration. Aceclidine 1s not 
stable in solution for longer than four 
weeks and is supplied as a powder which 
has to be dissolved by the pharmacist be- 
fore use.* 


PATIENTS AND METHODS 


Eighteen patients with open-angle glau- 
coma, aged 26 to 56 years (average age, 
42 years), were studied. Treatment for 
glaucoma was discontinued for at least 
three days prior to testing. None of the 
patients had ever used long-term anticholin- 
esterase drugs. 

Ocular tension was measured at the be- 
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Fig. 1 (Fechner, Teichmann, and Weyrauch). 
Aceclidine (3-acetoxyquinuclidine salicylate). Mo- 
lecular weight = 308.34. 


ginning and the end of each examination. 
All refractions were done by the same ex- 
aminer using the Copeland streak retino- 
scope. Subjective refraction followed 
retinoscopy. On the first day patients were 
refracted and two drops of 2% pilocarpine 
solution were instilled into the lower fornix 
of each eye, The refraction was repeated 
after 45, 105, and 165 minutes. Following 
an interval of at least two days on no treat- 
ment the procedure was repeated using one 
of the other medications. In all, 416 refrac- 
tions were carried out on 35 eyes in 18 
patients. 


RESULTS 


The maximum induced myopia was ob- 
served 45 minutes after the instillation of 
the drug. The 2% pilocarpine solution 
caused the highest levels of induced myopta 
with an average of 2.96 diopters (Table). 
The addition of tropicamide lowered the 
values only slightly (average, 2.34 diop- 
ters), whereas with aceclidine an average 
of only 0.34 diopters was observed. In no 
case did the induced myopia due to acecli- 
dine exceed that caused by pilocarpine al- 
though the response to both drugs varied 
considerably (Fig. 2). In general this was 
related inversely to the age of the patient 
and the remaining accommodation. The 
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TABLE 


AVERAGE MYOPIA INDUCED BY 
THREE MIOTIC SOLUTIONS 
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Average Induced Myopia, D 


Solution 





After After After 
45 min 105 min 165 min 
2€5 Pilocarpine 2.96 1.4 0.43 
2% Pilocarpine plus 
tropicamide, 10:1 2.34 1.26 0.45 
250 Aceclidine 0.34 0.1 0.03 


effects on intraocular pressure appeared 
comparable with all three compounds. 


DISCUSSION 


Aust and Morlang® determined the in- 
duced myopia caused by the instillation of 
ZC6 pilocarpine to the eyes of 100 normal 
subjects aged 8 to 59 years. Thirty minutes 
after the instillation of pilocarpine they 
found an average induced myopia of 4.75 
diopters which decreased to 1.5 diopters in 
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90 minutes. Induced myopia is troublesome 
to young patients with glaucoma and causes 
them to be less reliable in treating their 
eyes with miotics than older patients. Dur- 
ing the past six years we have used 
aceclidine to treat youthful patients with 
glaucoma, thus generally eliminating the 
problem of induced myopia in these patients. 

We were surprised to find such a strik- 
ing difference in the effects of pilocarpine 
and aceclidine on induced myopia in view 
of the similarity of their pressure-lowering 
action. Lieberman and Leopold? found that 
although pilocarpine and aceclidine reduced 
ocular pressure similarly, only 24% of the 
aceclidine-treated eyes showed an increase 
in outflow facility while 71% of the eyes 
treated with pilocarpine showed this effect. 


SUMMARY 


In 18 patients, 2% pilocarpine, 2% pilo- 
carpine plus tropicamide 10:1, and 2% 
aceclidine were tested with respect to the 
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Fig. 2 (Fechner, Teichmann, and Weyrauch). Age-related results of induced myopia 45 minutes after the 
application of 296 pilocarpine, 2% pilocarpine plus tropicamide in a ratio of 10:1, and 2% aceclidine in 


35 eyes of 18 patients. 
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degree of spasm of accommodation induced 
by these drugs. Aceclidine had the least 
effect on accommodation, making it the 
recommended drug for use in patients with 
glaucoma and considerable remaining ac- 
commodation, ie. most patients under the 
age of 50 years. ij 
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Keep to the point, say much in few words; 
give the impression of knowing but not wanting to speak. 
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AIR TRABECULOTOMY 


Vicente L. Jocson, ALD. 


San Francisco, California 


Previous studies? have shown that tracer 
substances injected via am episcleral vein fill 
up Schlemm's canal and enter the anterior 
chamber by passing through the trabecular 
meshwork. It was thought that by injecting 
air rapidly via the same route, openings 
could be made in the inner wall of Schlemm’s 
canal and in the overlying meshwork as the 
air under pressure would rupture these tis- 
sues from within the canal into the anterior 
chamber. If such a trabeculotomy procedure 
could be done, and if the openings created 
would remain patent causing a reduction in 
resistance to aqueous outflow, then a new and 
promising method of increasing outflow fa- 
cility without the difficulties and hazards of 
transcameral or canalicular surgery would be 
devised, 

The present work reports on the tech- 
nique of air trabeculotomy and on the re- 
sults of morphologic and physiologic studies 
that determine the effects of such a procedure 
on the trabecular meshwork-—Schlemm's 
canal aqueous outflow system. 


MATERIALS AND METHODS 


Fifteen normal adult rhesus monkey eyes 
were enucleated at the time of death, stored 
in a cold moist chamber, and used within 
two days. Facility of outflow and resistance 
determinations were made using Grants! 
constant pressure perfusion method modi- 
fied with a constant resistance filter and res- 
ervoir height, giving a steady state intra- 
ocular pressure of 10 to 20 mm Hg. Per- 
fusions were run with the eyes connected to 
the perfusion-recording system using a cor- 
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neal adapter attached according to a technique 
previously described.* 

Trabeculotomy was performed by inject- 
ing retrograde 1.5 ml of air via an aqueous 
episcleral vein into Schlemm's canal. Us- 
ing a 2-ml syringe connected to a micro- 
cannula that was inserted and anchored to 
a superior episcleral vein 3 to 4 mm from 
the corneoscleral limbus, air was injected 
by pushing firmly on the syringe plunger 
with a single blast. The procedure was suc- 
cessful when saline leaked out of the cor 
neal adapter and air bubbles were seen in 
the anterior chamber. 

To determine the changes in facility o1 
outflow and resistance induced by trabecu- 
lotomy, perfusions were done before anc 
after each microsurgical procedure. After the 
initial perfusion, the eye was detached from 
the perfusion-recording system and, with the 
corneal adapter opened to the outside (to pre- 
vent buildup of pressure in the anterior 
chamber), air trabeculotomy was performed. 
After trabeculotomy, the adapter was re- 
moved and the air in the anterior chamber 
was gently replaced with physiologic saline. 
Direct gonioscopy was performed and when 
the entire angle circumference had been ex- 
amined the corneal adapter was replaced and 
a repeat perfusion was run. 

To assess the effects on facility of out- 
flow and resistance exerted by manipula- 
tion, episcleral dissection, and removal and 
re-insertion of the corneal adapter, perfu- 
sions were done in five eyes before and after 
these procedures. 

To determine the morphologic changes in- 
duced by air injection in the trabecular mesh- 
work, in Schlemm's canal, and in the neigh- 
boring tissues, the globes at the end of each 
experiment were fixed in formalin, embedded 
in paraffin, sectioned anteroposteriorly at 
regular intervals, stained, and examined mi- 
croscopically. (The sections were cut to in- 
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TABLE 
FACILITY OF OUTFLOW AND RESISTANCE VALUES BEFORE AND AFTER AIR TRABECULOTOMY* 
(ul/min/mm Hg) (mm Hg/min^!/ul) 
No. = Pt 
Baseline Postoperative Baseline Postoperative % of Change 
10 1.20+0.19 2.19+0.43 1.06+0.15 0.62+0.11 41+3.6 .025 


* Mean +S.E.M. 


+ Student's t-test performed on paired differences between baseline and postoperative facility of outflow 


or resistance values. 


clude air-injected and control angles in the 
same slide.) 

Data were analyzed and graphs plotted 
by standard statistical techniques, using an 
IBM 7094/7040 direct coupled computer 


system. 


RESULTS 


Control perfusions on five eyes to evalu- 
ate the effects of manipulation, episcleral 
dissection, and removal and re-insertion of 
the corneal adapter showed no significant 
changes in facility of outflow values. In two 
eyes, the outflow facility decreased by 0.01 
ul/min/mm Hg while in three eyes it re- 
mained the same. 

The results of perfusion measurements 
before and after air trabeculotomy are sum- 
marized in the Table. In all cases, trabecu- 
lotomy was followed by a significant de- 
crease in outflow resistance, an average of 
41%, 

The entrance of air into the anterior cham- 
ber at trabeculotomy varied in different 
eyes. In some it entered one area dramati- 
cally, forming a large air bubble while, in 
others, it entered several areas forming 
medium-sized bubbles. Three factors influ- 
enced the results observed: (1) The size 
and length of the cannula used—With a 
bigger and shorter cannula, the injection 
was easier and the air bubbles were larger. 
(2) The presence of cut vessels at the cor- 
neoscleral limbus or distal to the injection 
site—These cuts, sustained at enucleation, 
presented as leaks and prevented the rapid 
and effective buildup of pressure in the 


outflow vessel system resulting in a limited 
rupture effect (the more leaks there were, 
the less effective the injection). (3) The 
site of injection and the size of the can- 
nulated vessel—Injection into the major 
venous trunk over the superior rectus ten- 
don produced a less effective air-pressure 
buildup within Schlemm's canal as the air 
found its way into episcleral vessels, several 
demonstrating open proximal ends. Also, the 
greater distance from Schlemm's canal pre- 
vented a rapid and adequate air-pressure in- 
crease that could cause rupture of the canal 
wall. Injection into the medial or lateral 
trunk was also ineffective because the 
branches of these vessels often connected 
with the medial or lateral episcleral venous 
plexus rather than directly with Schlemm's 
canal and the injection pressure dissipated 
itself into the episcleral veins. Injection into 
the middle superior branches that connect 
directly with the canal, however, produced 
an explosive entrance of air into the an- 
terior chamber with negligible spread into 
the episcleral veins. The best results were 
achieved if these branches were large and 
the appropriate cannula was short and large. 
(As experience increased, this became the 
preferred site of injection.) 

At the termination of each injection, air 
was found in the anterior chamber and in 
the episcleral veins, depending on the site of 
injection. Large air bubbles were seen at 
gonioscopy in sites of trabecular rupture, 
and finer bubbles were observed in adjacent 
areas at different depths within the mesh- 
work, forming a line which suggested that, 
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in these areas, air had dissected obliquely 
through the meshwork. No large gaping 
rents were visible in the trabecular mesh- 
work, although microscopic ruptures were 
discerned. There were no tears in the an- 
terior trabecular attachments or any evidence 
of cycliodialysis. 

On repeat perfusion, air bubbles gradu- 
ally escaped from the cut ends of episcleral 
vessels, and were replaced by the outflow- 
ing saline. 

Microscopic examination of angle sections 
revealed that the inner wall of Schlemm's 
canal and the trabecular meshwork were suc- 
cessfully ruptured in the area of air injec- 
tion, While total rupture in the trabecular 
meshwork was seen (Fig. 1), incomplete 
rupture suggesting an oblique pathway for 
air was also found. Some slides showed rup- 
ture or disorganization of the inner canal 
wall and the immediately adjacent trabecu- 
lae, while succeeding sections revealed dis- 
continuity of mid-trabecular sheets and 
finally of the innermost trabeculae. No de- 
tachment at Schwalbe's line was seen. 

Schlemm’s canal in the superior angle ap- 
peared dilated while it appeared normal in 
the opposite angle (Tig. 2). There was no 
histologic evidence of damage to the outer 


Fig. 1 (Jocson). Supe- 
rior angle showing com 
plete rupture of the inner 
canal wall and the tra- 
becular meshwork. Note 
dilated appearance — ot 
Schlemm’s canal and the 
absence of injuries to 
Descemet's membrane, the 
ciliary body, and the other 
canal walls. Dark spot i^ 
front of anterior mesh- 
work is an artifact (x60). 


AIR TRABECULOTOMY 109 


and posterior walls or to the adjacent tis- 
Sues. 


DISCUSSION 


The observed reduction in resistance ts 
aqueous outflow due to air trabeculotomy 
and not to manipulation, episcleral dissec- 
tion, or removal and re-insertion of the cor- 
neal adapter was indicated by the conire 
studies, which showed that the latter iac- 
tors exerted an insignificant effect on aque 
ous outflow facility. Air trabeculotomy was 
solely responsible for the change in resis- 
tance, further indicated by the consiste: < 
and extensive increase in facility of outtlow 
in each experiment and by the microscop'c 
evidence of successful trabeculotomy witli- 
out injury to other canal walls or surrown'!- 
ing tissues. 

The degree of reduction in resistance was 
directly related to the ease or difficulty with 
which air ruptured through the inner cans’ 
wall and trabecular meshwork. Greater ro 
sistance reduction was observed when t 
air passage through the trabeculae was ex 
plosive and extensive rather than when tc 
passage was slow and limited. Quantitative 
evaluation of the extent of trabeculoto i 
was not possible, however, because the opun- 
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ings were unevenly distributed, not measur- 
able, and some were not visible, especially 
those in the inner canal wall. 

Although a relationship between extent 
of trabeculotomy and degree of resistance 
change could not be drawn, the average re- 
duction in resistance compares favorably 
with, and lies midway between, the results 
obtained in a 5 to 50% knife trabeculotomy 
(33 to 50% resistance change). The func- 
tional efficiency of air trabeculotomy, de- 
spite the comparatively limited size of its 
openings, could be due to any or all of the 
following reasons: (1) In this instance, un- 
like in knife trabeculotomy, the trabecular 
openings tend to remain open, the trabecular 
attachments are essentially intact, and flaps 
that rest against the external walls, causing 
an opposite effect, are not produced.® (2) In 
air trabeculotomy, the openings may be dis- 
tributed over a 25 to 50% segment of the 
canal circumference, making use of many 
available intrascleral channels that are favor- 
ably located directly opposite to them. (3) 
After air injection, the canal in the injected 


JANUARY, 1975 


# 


Fig. 2 (Jocson). Infe- 
rior angle showing intact 
trabecular meshwork and 
nondilated Schlemm's ca- 
nal. Descemet's membrane, 
ciliary body, and iris look 
normal (x00). 





half usually remains open and dilated, pre- 
sumably due to air trapped in its anterior 
third, thus the resistance-increasing effect of 
apposing canal walls* does not come into play. 

A small opening into Schlemm's canal 
causes a marked initial decrease in outflow 
resistance,” again demonstrated where mi- 
croscopic openings—with a sum total not 
larger than those previously described (single 
diathermy hole,’ 5% trabeculotomy*) —have 
effected a significant reduction in resistance 
to aqueous outflow. 

The absence of associated damage to the 
canal (its internal structures and walls) and 
the preservation of the attachments and gen- 
eral structure of the trabecular meshwork 
make air trabeculotomy an appealing proce- 
dure. Experiments testing its applicability 
in vivo are in progress. 


SUMMARY 


Retrograde air injection 1nto an episcleral 
aqueous vein of ten rhesus monkey eyes re- 
sulted in multiple microscopic ruptures in the 
inner canal wall and trabecular meshwork, 
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without trabecular detachment or damage to 
.the other canal walls and the surrounding 
tissues. After air trabeculotomy, a 41% de- 
crease in outflow resistance was observed. 
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The knowledge of many arts 1s valuable to use even though we follow 


some other in our calling. 


Tacitus 


ay 


UNSUCCESSFUL ECCENTRIC PERILIMBAL SUCTION 
AFTER FILTERING SURGERY 


LAURENCE S. Harris, M.D., AND Yarra KAnaNowicz, M.D. 
New York, New York 


Successful results from external filtration 
surgery have been reported to occur in 60 to 
80% of patients."? Postoperative manage- 
ment of patients who have had unsuccessful 
control of intraocular pressure after such 
surgery may prove difficult. Usually the indi- 
cation for open-angle glaucoma surgery is 
progressive visual field loss despite maximal 
medical therapy. Consequently, medication is 
unlikely to work postoperatively. Since the 
chances of a subsequent surgical procedure 
succeeding may be less likely than for a pri- 
mary procedure, attempts have been made to 
salvage apparently unsuccessful external fil- 
tration procedures.4° Several authors have 
described a technique for eccentric applica- 
tion of a perilimbal suction cup over the site 
of filtration surgery in order to stimulate fil- 
tration in those cases where either the intra- 
ocular pressure is not satisfactorily con- 
trolled or the bleb appears to be getting pro- 
gressively flatter.*9 It 1s claimed that this tech- 
nique successfully stimulates filtration in a 
significant number of cases, and is equally 
applicable to those cases that have never suc- 
cessfully filtered and is to those that have 
ceased to filter. The present study reviews 
the experience with this technique at the 
New York Hospital. 


MATERIALS AND METHODS 


The records of 160 consecutive eyes un- 
dergoing Scheie procedures performed by 
three surgeons during the years 1969 through 
1972 were reviewed. In each instance the in- 
dication for surgical intervention was pro- 
gression of visual field loss despite the max- 
im tolerated medical therapy. In the im- 
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mediate postoperative period, patients were 
followed for the first week with daily slit- 
lamp examination and applanation tonometry 
and subsequently at two- to three-day inter- 
vals. Referrals were made to the glaucoma 
laboratory for eccentric suction either when 
the intraocular pressure rose above 20 mm 
Hg, or when the surgeon believed the 
filtration bleb was becoming progressively 
flatter on biomicroscopy. 

The technique of eccentric suction has pre- 
viously been described.*® Briefly, several 
drops of a topical anesthetic solution are 
instilled into the eye, and the applanation 
tension is measured. The patient then lies in 
a supine position on a stretcher, and the gaze 
is directed to provide maximal exposure of 
the surgical site, usually the extreme down- 
ward gaze. The perilimbal suction cup is 
placed over the surgical site, and a vacuum 
pressure of 50 mm Hg is applied. The pro- 
cedure is relatively painless and produces 
only moderate conjunctival injection of a 
reasonably transient nature. Frequently, a 
small amount of fluid, presumably aqueous 
humor, accumulates under the perilimbal 
suction cup. After 15 minutes of suction, the 
patient is again seated at the slit lamp and 
the applanation tension measured. 


RESULTS 


A total of 113 'eyes (7196) were judged 
to have successful postoperative control of 
intraocular pressure; 47 (29%) were re- 
ferred for eccentric suction therapy. Success- 
ful postoperative control of intraocular pres- 
sure, for purposes of this study, was defined 
as intraocular pressure of 19 mm Hg or less 
without medication. Application of the peri- 
limbal suction cup to operative sites was well 
tolerated, even within the first week after 
surgery. In no instance did rupture of the 
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bleb occur, nor were there any postoperative 
infections during this treatment. 

The mean postoperative presuction intra- 
ocular pressures for all of these eyes under- 
going this therapy are listed in Table 1 as 
the mean fall in intraocular pressure with 
suction and the average number of applica- 
tions. Eccentric application of the suction cup 
to 20 normal unoperated eyes produced a 
significant fall in intraocular pressure (16.3 
mm Hg +2.1 to 11.5 mm Hg +2.6 after 
suction, P < .05 by Student's t-test). The fall 
in intraocular pressure with suction appears 
to be related to the initial pressure (Table 1). 
While the mean fall in millimeters of mercury 
varied considerably between groups, the per- 
centage decline in pressure was 50% in each 
croup. In 51% of suction treatments, after fil- 
tering procedures, a small amount of fluid was 
found in the cup at the conclusion of the 
treatment. This was not found in unoperated 
eyes. No correlation could be established 
between the presence or absence of this fluid 
and the success of perilimbal suction. Nor was 
any relationship established between either the 
success of perilimbal suction and the dura- 
tion of time after surgery or the number of 
applications of suction. The magnitude of the 
fall in intraocular pressure that occurred with 
the perilimbal suction cup also did not prove 
to be an accurate indicator of success of this 
treatment. Almost three quarters of the pa- 
tients referred for suction therapy had intra- 
ocular pressures of 20 mm Hg (Table 2). 


TABLE 1 


NJEAN POSTOPERATIVE PRESSURES 


I tte M a P Nt i AA a iM MM Ü a HÀ Án 





Mean Mean Mean 
3 , Drop No. of 
Group ees inmm Applica- 
OP,  Hgaf ions of 
H g alter tions o 
mm AE Suction Suction 
IOP, 19 mm Hg 18.9 9 6.14 
(N 214) 
IOP,20-29 mm Hg — 25.3 12.7 6.5 
(N = 25) 
IOP, 30 mm Hg 34.5 17.4 8.3 
(N =8) 


-—»  — — 


ECCENTRIC PERILIMBAL SUCTION 
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TABLE 2 
DISTRIBUTION OF INTRAOCULAR PRESSURE 














Pre- Post- | One Year 
Group opera- operatively after 
tively Presuction Operation 
IOP, 19 mm Hg 0 14 17* 
IOP, 20-29 mm Hg 20 25 26 
IOP, >30 mm Hg 27 8 4 





* Two patients on no medication, 12 patients on 
full glaucoma medication, and three patients on par- 
tial glaucoma medication. 


Those patients with pressures of 19 mm Hg 
or less were referred because the surgeon 
felt that the bleb was becoming progressively 
less prominent and flatter. At the end of onc 
year, there was little change in the status of 
most patients who had eccentric suction ther. 
apy (Table 2). Four patients (9%) mover 
from the group with pressure above 30 mm 
Hg to the group with 20 to 29 mm Hg pres- 
sure. All of the patients with pressures oí 
20 mm Hg or greater were on medication. T 
addition, of the 17 patients with pressurcs 
below 20 mm Hg, 12 were on full glaucoma 
medication and three on partial medicatior , 
two patients required no therapy. Full glav- 
coma medication is defined as the use of a 
miotic and an epinephrine compound topically 
in conjunction with the oral administration of 
a carbonic anhydrase inhibitor. Partial me: 1 
cation is the use of any one or two of tx 
previous types of medication. 


DISCUSSION 


Postoperative management of failing filter- 
ing procedures can be disheartening as the 
blebs flatten and the intraocular pressure 
begins to rise inexorably. Most frequently, 
postoperative management in such patients 
consists of digital massage performed by 
either the physician or the patient, and the 
judicious use of corticosteroids.” In the ‘asi 
few years stimulation of filtering blebs with 
eccentric application of the perilimbal suc 
tion cup has been advocated.9? In an initia 
report, ten of 18 consecutive cases were 
thought to have significantly improved with 
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this therapy.* The present and larger series 
draws from a population similar to that pre- 
viously reported. In fact, two of the three 
surgeons who supplied case material for the 
first paper have had their cases included in 
the present study. Moreover, the same cri- 
teria for patient selection and the same means 
of perilimbal suction cup application were 
used in the present study. 

In striking contrast to the previous study, 
we have found little benefit from perilimbal 
suction cup application."* We can offer no 
ready explanation for the marked difference 
in the results of the two studies. The present 
work encompassed 47 eyes reviewed at least 
one year postoperatively compared to the 18 
eyes reviewed at an unspecified period after 
surgery by Galin, Baras, and Cavero.® Pa- 
tients in the present study returned for an 
average of seven suction treatments involv- 
ing considerable cost and time lost from 
work. On the basis of the present work, we 
can find little to recommend continuation of 
this modality of therapy after filtration sur- 


gery. 
SUMMARY 


Eccentric suction was applied over the 
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surgical site in 47 eyes thought to have un- 
successful external filtering procedures. Re- 
ferrals for suction were made either because 
the postoperative intraocular pressure was 
uncontrolled or because blebs were becoming 
progressively flatter. Patients had an average 
of seven such treatment sessions. No discer- 
nible benefit from eccentric suction in failing 
filtering surgery was noted one year postop- 
eratively. 
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IMPROVED CORNEAL STORAGE FOR PENETRATING 
KERATOPLASTIES IN MAN 


FRANCIS Bicar, M.D., Hersert E. KAuFMAN, M.D., BERNARD E. McCarey, PH.D., 
AND Perry 5. BINDER, M.D. 
Gainesville, Florida 


In 1911 Magitot! demonstrated that 
corneas kept in hemolyzed serum remained 
clear for more than 20 days. Stocker? used 
human corneas after 100 hours of storage 
in recipient serum with clear corneal trans- 
plants. The method requires the serum to 
be void of viral hepatitis and previous im- 
mune corneal reactions. 

Kuwahara and associates? in 1965 devel- 
oped and extensively investigated a medium 
in which excised sclerocorneal tissue could 
be stored and successfully transplanted for 
up fto seven days after enucleation. The 
medium consisted of a mixture of salts, glu- 
tamic acid, mucopolysaccharides, and as- 
corbic acid. No antibiotics were included in 
the medium, and the authors reported infec- 
tions in 2% of 400 cases. 

A simple storage method in an easily 
available medium would both improve the 
quality of donor material over that stored in 
stagnant aqueous humor and extend the tradi- 
tional corneal storage duration. McCarey 
and Kaufman! described the viability of 
rabbit corneas stored for up to 14 days at 
+4°C in a modified tissue culture medtum 
(M-K medium) as indicated by ultrastruc- 
tural integrity and by functional tests, such 
as the temperature reversal phenomenon 
which depends on a viable endothelium. 

The purpose of this paper is to present 
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studies with human corneas stored in the 
M-K medium including temperature rever- 
sal and short-term clinical results of human 
transplants. 


MATERIALS AND METHODS 


Corneas of fresh eyes obtained through 
the North Florida Eye Bank were isolated 
with a scleral rim of 2 to 3 mm and stored in 
the modified tissue culture solution referred 
to as the M-K medium and described by 
McCarey and Kaufman.* This medium con- 
sists of 5 g of dextran dissolved in 100 m 
of tissue culture medium 199 (Microbio- 
logical Associates) with 100 U/ml oi & 
streptomycin-penicillin mixture. Donor cor 
neas were bathed in the M-K medium at 
+4°C and stored for up to seven days prior 
to use (Table 1). 

Temperature reversal effect—After the 
storage period, corneas were incubated <t 
+ 34°C in a specular microscope perfusion 
chamber. The endothelial surface was per- 
fused at a constant rate of 60 pl/min wit» 
a glutathione-bicarbonate Ringer solution. 
The epithelial surface was covered with 
medical-grade silicone oil. Corneal thickne:s 
measurements were made with the specular 
microscope. The tested cornea was pre 
pared for electron microscopy by fixing the 
tissue in glutaraldehyde, postfixing in 
osmium tetroxide, and embedding in Epon 
812. 

Human corneal transplants—The stored 
corneas were removed from 20-ml vials con- 
taining the M-K medium and placed endo- 
thelial side up on a Teflon block. A 7.0- to 
S.5-mm button was then trephined, trans- 
ferred immediately to the recipient eve, and 
sutured with 9-0, 10-0, or 13-micron nylor 
suture material Anterior vitrectomy was 
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TABLE 1 
VITAL STATISTICS OF DONOR TISSUE STORED IN M-K MEDIUM 


Donor Death to Enucleation Storage Death to Patient (No.) 
Patient Age, Enuncleation, to Storage, Time, PKP,* Receiving 
yr hr hr hr hr Mate Eye 

1 4 1 2 23 32 

2 62 11 0 6 17 (3) 

3 62 11 0 3 14 (2) 

4 60 id 0 47 54.5 

5 60 3 6 144 153 

6 35 3 5 158 166 

7 58 26 0 24 50 

8 56 3,5 0 20 23.5 

9 57 6 0 96 102 
10 32 8 0.5 42 50.5 (11) 
11 24 8 5 42 55 (10) 
12 60 2 0 22 24 
13 55 1.5 1175 120 133 
14 59 9.5 0.5 72 82 (15) 
15 59 9,5 0.5 72 82 (14) 
16 45 9 0.5 96 105.5 
17 50 9 0.5 96 105.5 
18 47 15 0.5 48 63.5 
19 65 2 10.5 48 60.5 (20) 
20 65 2 10.5 48 60.5 (19) 
21 48 6 J 96 105 
22 54 1 0.5 24 25.5 (23) 
23 54 1 0.5 24, 2040 (22) 
24 13 4 1 144 149 
25 55 6.5 0.5 48 55 (26) 
26 55 6.5 0.5 48 55 (25) 
27 13 0.5 11.5 24 36 (28) 
28 13 0.5 11.5 24 36 (27) 


* Penetrating keratoplasty. 


performed with a vitreous suction cutter? 
in some aphakic patients and in some pro- 
cedures requiring combined cataract extrac- 
tion. All surgery was performed because of 
advanced disease and severe visual impair- 
ment and was done by residents and fellows 
as well as senior staff (Table 2). During the 
immediate postoperative course, and at re- 
turn visits, corneal thickness was evaluated 
with the Haag-Streit pachymeter, and the 
intraocular pressure was measured with the 
Mackay-Marg tonometer. 


RESULTS 


Results of temperature reversal—The 
temperature reversal shown in Figure 1 is 
of a 17-year-old donor cornea with a post- 


mortem time of 7.5 hours and a storage 
duration of six days. The corneal thinning 
was followed for six hours during which 
time it had a consistent 10 pm/hr thinning 
rate. The corneal ultrastructure at the termi- 
nation of the in vitro perfusion revealed an 
intact, vacuole-free endothelial cell layer. 
The cell junctions are normal as is the 
nucleus and the cytoplasmic density (Fig. 
2). The mitochondria are condensed with 
only slightly abnormal cristae formation. 
Results of human transplants—Twenty- 
eight patients received corneal transplants of 
donor material stored in the M-K medium. 
Half of the donor corneas were over 55 
years of age (Table 1). One third (9/28) 
of the transplants were performed using 
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Fig. 2 (Bigar, Kaufman, McCarey, and Binder). Electron micrograph of endothelial cells from a human 
cornea stored in M-K media for six days and temperature reversal perfusion of six hours has normal ultra- 
structure. N indicates nucleus; IJ, intercellular junctions; and M, mitochondria (X 19,200). 


corneas 48 hours after death, three of 28 
were used 72 hours after death, and seven 
corneas were stored for more than four days. 
All corneas remained clear and thin during 
the early postoperative period except one 
(Patient 2) (Table 3). During this study 
period three additional tectonic patch grafts 


were used (in cases of chemical burn, 


Mooren's ulcer, and fungal endophthalmitis) 


and are not included in the study. The op- 


posite eye of the same donor was stored and 
successfully transplanted in seven paired 
recipients ( Table 2). Figure 3 demonstrates 
the rate of corneal thinning in three of the 
patients under study. 

Many of these transplants were performed 
on patients with disease known to have a 
poor prognosis (Table 2). Eleven patients 
had a cataract extraction combined with a 
transplant, and 12 underwent a vitrectomy 
(Table 1). The transplants in Patients 1 and 
8 were complicated by hemorrhage, but the 
resulting hyphema did not cause gra=t cloud- 


ing. Four transplants had severe secondary 
glaucoma, two of which were treated with 
cyclocryotherapy, which ultimately con- 
trolled the glaucoma without causing graft 
clouding ( Table 3). One patient had a mild 
graft reaction that was successfally treated 
but developed some loss of graft clarity. In 
addition to one technical failure, one patient 
(No. 3), who had three previously failed 
transplants for congenital hereditary corneal 
edema, had early clouding of the grafts. 
Nevertheless 24 of 28 patients maintained 
clear grafts and corneal thicknesses within 
the normal range (Table 3). 


DISCUSSION 


This study demonstrates the integrity of 
human donor corneas after storage in the 
M-K medium at refrigerator temperature. 
The factors evaluated were graft clarity, 
postoperative corneal thickness measure- 
ments, and temperature reversal. The stor- 
age solution consists of a commonly used 
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Weeks Post-Operative 


Fig. 3 (Bigar, Kaufman, McCarey, and Binder). Postoperative corneal thickness of patients who re- 
ceived corneal transplants with tissue stored in M-K media for seven days (triangle), six days (asterisk), 
and two days (circle) is graphed against the postoperative time. The donor storage time consists of (1) death 
to enucleation, (2) enucleation to storage, and (3) storage duration. These data for the illustrated patients 
are (triangle) 3 hours + 5 hours + 158 hours; (asterisk) 3 hours + 6 hours + 144 hours; and (circle) 


| 26 hours + 0.5 hours + 24 hours. 


corneal transplants at regular operation 
hours. 
SUMMARY 


Twenty-six of 28 human corneas stored 
for up to seven days in a simple tissue cul- 
ture medium (dextran dissolved in tissue 
culture medium with streptomycin-penicillin 
mixture) remained clear and thin after 
keratoplasty. "Temperature reversal phe- 
nomenon and electron microscopy demon- 
strated high quality of such tissue after stor- 
age. The method is inexpensive, recuires 
limited technical assistance, and provides the 
surgeon with excellent tissue at regular op- 
eration hours. 
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KERATOMYCOSIS IN WISCONSIN 


Grorce N. Cuin, M.D., Rospert A. Hynprux, M.D., Grecory P. Kwasny, M.D.. 
; AND RicHARD O. Scuuttz, M.D. 


"A : 


Ern Milwaukee, Wisconsin 
b M 43 | i | 
pA "The incidence of corneal fungal infections of his right eye treated with NeoDecadron. He 


has increased remarkably with the advent 
of topical corticosteroids.! This has led to 
a characteristic clinical description and im- 
proved laboratory techniques for diag- 
nosis.^? The early diagnosis of fungal kera- 
titis requires recognition of these clinical 
features with prompt and careful laboratory 
evaluation. A variety of therapeutic agents 
have been used to treat keratomycosis, in- 
cluding sulfacetamide, copper sulfate, 
 Merthiolate, and the polyene antibiotics. Of 
the latter agents, nystatin and amphotericin 
B are the best known. Recently a new poly- 
ene, pimaricin ( Mycofarm, Delft, Holland), 
has shown promising results in the treat- 
ment of keratomycosis.' ^^ 
Only a few cases of keratomycosis have 
been reported in the northern states,^* with 
most reported cases occurring in the 
South^?-^* This paper reports proved cases 
of keratomycosis from various regions of 
Wisconsin seen over a two-year period to 
emphasize that fungal keratitis can be a 
significant problem in temperate climates, 
and to describe our experience and prob- 
lems in clinical diagnosis and management, 
including our experiences with pimaricin. 


CASE REPORTS 


Case 1—A 50-year-old white man had a his- 
tory of staphylococcal blepharokeratoconjunctivitis 
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used the same medication for his left eye when he 
began to notice a foreign body sensation in that 
eye. His symptoms progressed, and he was seer 
by an ophthalmologist who noted a corneal alcer 
in the left eye. Scrapings of the ulcer shewec 
mycelia, and a presumptive diagnosis of funga 
ulcer was made. He was given amphotericn EF 
0.5% topically every hour, potassium iodide 1.0% 
solution every hour, Garamycin every four hours, 
and atropine 1.0% three times a day. After om 
week of therapy, the keratitis progressed, amd he 
was referred to the Cornea-External Dsease 
Unit at the Milwaukee County Medical Complex. 
He was unable to provide a definite history c 
trauma in the weeks preceding his infectior, but 
he was an excavator who was constantly exoosed 
to dust and dirt. When seen by us, his -isual - 
acuity in the right eye was 20/30+ and in the —— 
left eye counting fingers at 60 cm (2 ft). ‘here. —.— 
was a 3 X 3.5-mm corneal ulcer inferonasally with 
infiltration in the peripheral area of the ulcer. 
The infiltrates were at some places pseudohyohat 
and the superior margin of the ulcer was raised. 
A stromal satellite lesion was seen at the superi 
edge of the ulcer. The ulcer was surrounded b 
edema, and Descemet's folds reached into the base 
of the ulcer. The anterior chamber showed 24 
flare, 2+ cells, and a small hypopyon. The ulce 
was debrided, and Giemsa, Gram, and KC 
smears were negative for organisms, The ;'atier 
was admitted to Milwaukee County Medical € 
plex and started on pimaricin 5.096 suspensio: 
every hour, Neosporin every two hours, Neo 
Synephrine 10% and Cyclogyl 2% four times a 
day. Cultures revealed Aspergillus species 
corneal ulcer responded well to pimaricin, 
after two weeks the patient was dischargec fr 
the hospital with resolution of the infiltrate ai 
the epithelium intact. Pimaricin was reduced er 
the next three weeks, and the patient’s final vis 
acuity was 20/30. | 
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Case 2—A 69-year-old white woman hada 
two-month history of bilateral corneal ulcers. The : 
right cornea had healed in response to topical 
antibiotics, but the corneal ulcer in the left Ne a 
had persisted and progressed in spite of topical 
antibiotic therapy. | 3 

Her medical history included a two-year history — 
of exfoliative dermatitis, general psoriasis, and a f 





vague history of arthritis. She had received 
systemic corticosteroids 17 years before, but had re- 
ceived none recently. No definite history of 
trauma was obtained. She had, however, meceiyed 
topical Neo-Cortef for “red eyes" during a Jare-up 
of her dermatitis seven months previously, and re- 
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ceived topical corticosteroids for keratouveitis one 
month prior to admission. 

Examination revealed visual acuity in the right 
eye of 20/80 and 10/400 in the left eye. Intra- 
ocular pressure was 9 mm Hg in the right eye 
and 16 mm Hg in the left eye with irregular 
applanation mires. Slit-lamp examination of the 
right eye revealed a central stromal keratitis with 
stromal edema and fine crystalline infiltrates with an 
intact corneal epithelium. Fine and coarse resolving 
keratitic precipitates were noted centrally. The an- 
_ terior chamber showed a trace of flare and a few 
cells. 

The cornea of the left eve contained a 2- to 3- 
mm ulcer with a grayish-white base and margins 
surrounded by stromal edema located temporal to 
the visual axis. The ulcer extended almost to 
Descemet’s membrane. Fine keratitic precipitates 
were seen centrally and inferonasally with no 
hypopyon. Posterior synechiae were noted on 
dilatation. The fundus of the right eye revealed 
early pigment epithelial and choroidal degenera- 
tive changes in the macula, and the fundus of 
the left eye was normal. Corneal sensation was 
absent in the right eye and markedly decreased 
throughout the cornea in the left eye. The Schir- 
mer's test was normal in each eye. A presumptive 
diagnosis was made of bilateral herpetic keratou- 
veitis with a secondary corneal infection in the 
left eye. The corneal ulcer in the left eye was 
debrided, and material examined with a Giemsa 
stain showed many budding yeast forms and 
pseudohyphae. Cultures later grew Candida 
albicans. l 

The patient was treated with topical pimaricin 
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5.0% suspension every hour, Neosporin ophthalmic 
solution every two hours, Cyclogyl 2% every four 
hours, and Diamox 10 g daily, orally. A tiny 
descemetocele was noted at the base of the ulcer 
on the second day. The corneal infiltrate began to 
resolve, but on the sixth day the descemetocele 
perforated. Eighteen hours later, after pressure 
patching was tried and failed, the corneal perfora- 
tion was sealed in the operating room with iso- 
butyl cyanoacrylate tissue adhesive. Postopera- 
tively, the anterior chamber remained formed, and 
the patient was discharged after three weeks of 
therapy. The plaque of cyanoacrylate sloughed 
three weeks later and «he epithelium healed. One 
year later, her visual acuity was 20/70. 

Data concerning Cases 3 through 7 are sum- 
marized in Table 1. 


DISCUSSION 


Keratomycosis has been reported fre- 
quently in the southern United States, but 
this disease has been considered rare and 
even nonexistent in some areas of the coun- 
try, particularly in northern climates.*? 
With widespread use of topical cortico- 
steroids and antibiotics, the incidence of 
keratomycosis has risen sharply in recent 
years. We have recognized and treated seven 
cases of fungal keratitis in the past two 
years (Table 1). Three cases were due to 


TABLE 1 
SUMMARY OF CLINICAL INFORMATION (CASES 3-7) 


MM eee 








: Age, History of Injury Previous Cultures and Final 
| Patient yr or Disease Treatment Appearance Scraping Thi Results: 
I ———— ÉO—A I 
3 78 Eyeirritated from  Idoxuridine, topical Pseudohyphate mar- Alternaric sp. Nystatin, amphoteri- 20/70 
dust in barn corticosteroid and gin, satellite le- cin B, 10% trichlor- 
antibiotics, sion, stromal acetic acid 
tarsorrhaphy, edema 
hypopyon 
4 54 Hitin LE with Tonical predniso- Raised opaque ulcer Penicillium sp. Pimaricin, topical 20/70 
onions lone, idoxuridins margin, pseudo- Garamycin, de- 
hyphate, two bridement, thera- 
satellite lesions, peutic penetrating 
endothelial plaque, keratoplasty 
hypopyon 
5 36 Chronic herpetic — Idoxuridine, Raised opaque in- Staphylococcus Topical and subcon- 20/100 
keratitis Bleph-10 filtrate, necrotic aureus, coagu- junctival Garamycin 
base, descemeto- lase-positive; and cephaloridine, 
cele with perfora- C. albicans pimaricin, tissue 
tion, hypopyon adhesive 
6 58 Chronic herpetic Topical cortico- Large central ulcer Negative: budding Topical and subcon- CF 
keratouveitis steroids, with raised mar- yeast demon- junctival Garamycin 
idoxuridine gin, descemeto- strated on histo- and cephaloridine, 
cele, hypopyon logie section lamellar kerato- 
after kerato- plasty 
plasty 
7 68 Bilateral exposure Topical Garamycin, Diffuse necrotic in- C. albicans bi- Pimaricin, topical LE—HM 
keratitis in . systemic cortico- filtrates, bi- laterally Garamycin, orbital RE—LP 
severe exoph- steroids lateral decompressions, 
thalmos tarsorrhaphies 
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C. albicans, and the others were caused by 
Penicillium, Aspergillus, and Alternaria 
species. Candida was the most common 
fungus in our series and another report," 
whereas other fungi such as Fusarium and 
Cephalosporium are more common in south- 
ern climates.^?? 

One patient was diagnosed only after 
histologic evaluation showed budding yeast 
in a corneal button after a therapeutic pene- 
trating keratoplasty, although repeated cul- 
tures from scrapings and even a corneal 
biopsy had been negative for fungus. Four 
of our patients had received topical corti- 
costeroids prior to the development of the 
fungal infection. Experimental work has 
shown that mycotic infection of the rabbit 
cornea is greatly facilitated by topical corti- 
costeroids and that fungi can be isolated 
more frequently from conjunctival sacs in 
eyes that have received topical corticoster- 
oids.? 

Our experience confirmed that certain 
features in the patient's history should sug- 
gest fungal keratitis to the physician: (1) 
previous corticosteroid or antibiotic therapy ; 
(2) previous trauma, especially from vege- 
table matter ; (3) subacute or chronic course ; 
(4) previous corneal disease, e.g., herpes 
simplex, keratoconjunctivitis sicca, exposure 
keratitis, etc.; (5) an occupation such as 
farmer or gardener; and (6) resemblance 
to herpetic or bacterial keratitis. 

Trauma or chronic corneal disease may 
be complicated with secondary fungal in- 
fection, especially when the epithelium is 
not intact and the eye has been previously 
treated with topical corticosteroids. Two of 
our patients had Candida infections super- 
imposed on previous herpetic ulceration, 
and one had a bilateral Candida keratitis 
superimposed on a severe exposure kera- 
titis. One of our patients was initially mis- 
diagnosed and treated for a herpetic corneal 
ulcer until his symptoms worsened. Polack, 
Kaufman, and Newmark? also emphasized 
that fungal keratitis may sometimes be mis- 
. diagnosed as herpetic keratitis. The im- 
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portant clinical features previously were 
described by Kaufman and Wood, in 1665, 
and have been modified according to their 
specificity and clinical usefulness. | 

Commonly present are a white or di-ty- 
gray infiltrate with homogeneity and a 
elevated part of infiltrate. When presen 
pseudohyphate margins and satellite lesson 
are pathognomonic. Less specific signs ar 
hypopyon, an "immune ring," and an endo 
thelial plaque. 

Anterior chamber paracentesis, a comea 
biopsy, or both, may be helpful if routine cul 
tures from repeated corneal scrapings ar 
negative, as it was in one of our case 
and a previous report. Negative smear 
and cultures do not rule out fungal infec 
tion. Sometimes, despite repeated negztiv 
cultures, active fungal infection can still b 
present. This was obvious in our last case 
where, in spite of several negative labor 
tory studies, the pathologist was able te 
find multiple fungal elements deep in th 
cornea. Other investigators have had similar 
experiences.'^ 

Because of the seriousness of keratem 
cosis, it is essential that early, aggressi 
diagnostic and therapeutic measures 
undertaken. Multiple and vigorous sera 
ings for smears and cultures should | 
taken. Specimens should be prepared wi 
Giemsa and Gram stains, and a EO 
preparation. All fungi stain gram- ane 
Other stains and preparations may also 
used, but the Giemsa stain is quite sat sf 
tory." The scraping also serves as thera- 
peutic debridement by removing devitaliz 
and infected tissue. Fresh specimens should 
be inoculated in Sabouraud’s agar w thout 
cycloheximide, since the presence ot this 
substance inhibits saprophytic fungi re- 
sponsible for many corneal infections. The 
physician should check with his — 
laboratory to make certain of the composi- 
tion of their Sabouraud's agar. Cultures of 
the eyelid margins, conjunctiva, anl the 
corneal ulcer should also be inoculated on 
a blood agar plate, in liquid thioglyzolate, 
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and in brain heart infusion broth to rule 
out bacterial infection. 

The most commonly used agents in treat- 
ing human fungal corneal infections are the 
polyene antibiotics, which are macrolides 
produced primarily by Streptomyces. They 
have a broad spectrum of fungicidal ac- 
tivity against filamentous fungi and yeast, 
and produce their effect by binding sterol 
sites on the surface of susceptible fungi.” 
Of the various polyene antibiotics, the best 
known are nystatin and amphotericin D. 
A new  polyene antibiotic, ^ pimaricin 
( Mycofarm, Delft, Holland) has been used 
successfully by others in the treatment of 
keratomycosis.^*^ ^ The advantages of 
pimaricin over other antifungal agents are 
its stability, safety, tolerance, and effective- 
ness against many filamentous fungi and 
yeasts. We and others have used a 5% 
suspension, which is viscous and actually 
adhered to the surface of the ulcers with- 
out altering normal surface epithelium. It 
was initially administered every hour and 
the frequency reduced according to the 
progress of the lesion. The drug deteriorates 
in the presence of oxygen, light, and water, 
and it should be refrigerated. 

Pimaricin has been particularly effective 
in superficial corneal infections due to Fusa- 
rium and Cephalosporium.*? Four of the 
five patients we treated with pimaricin re- 
sponded without the need for a conjunctival 
flap or keratoplasty—three cases of Candida 
and one of Aspergillus species. The patient 
with Aspergillus infection had been pre- 
viously treated with amphotericin B with no 
response. The patient with Penicillium in- 
fection (Case 4) did not respond to 
pimaricin, but penetration of the drug may 
have been a problem. The stromzl disease 
was deep and the organism was sensitive 
to pimaricin in vitro (Table 2). 

Another antifungal drug that may become 
a useful agent is clotrimazole.? We have 
compared its effect with other antifungals 
in vitro in three fungal isolations irom our 
cases, and the results look promising ( Table 
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TABLE 2 


COMPARATIVE TUBE DILUTION ASSAYS OF ANTIFUNGAL 
AGENTS* AGAINST THREE CLINICAL ISOLATES 


ee 
—————————————————MM————————— 


Fungus Ampho- Pimari- Clotri- 
tericin cine mazole 
LEE SEE ndi ui ur E 
C. albicans 1.0 1.0 0.3 
(Case 2) 
Aspergillus 10.0 1.0 0.1 
(Case 1) 
Penicillium 10-100 2.0 1.0 
(Case 4) 





* Mean inhibitory concentration in ug/ml. 


2). In vitro testing of antifungal agents, 
however, serves only as a guide to in vivo 
effectiveness. Other clinical variables such 
as solubility, tissue binding, and penetration 
are especially important with antifungals 
and, therefore, in vivo testing is necessary. 
It is well tolerated in animal eyes and de- 
serves further clinical testing. 

Two of our patients required therapeutic 
penetrating grafts to remove the main mass 
of infected tissue and to maintain the in- 
tegrity of the anterior segment. Penetrating 
keratoplasty in an acutely inflamed eye can 
be dangerous and should be undertaken with 
caution. At times, however, the procedure 
may be necessary for therapeutic reasons to 
save the integrity of the globe. Excision of 
grossly involved tissue alone may be suffi- 
cient to arrest progression of the disease 
process, even though some fungi may still 
be in surrounding tissue or in the anterior 
chamber.*'^ The infection was curtailed in 
both of our patients, and they did not de- 
velop glaucoma. Although these patients 
were successfully operated on later in the 
course of the disease, some authors state that 
a penetrating keratoplasty should probably 
be done before the disease becomes ad- 
vanced.*"* We agree with this concept but 
would limit early surgical intervention to 
cases of progressive deep stromal infiltration 
that do not respond to medical therapy and 
are associated with significant intraocular 
inflammation. 

In two of our patients isobutyl cyano- 


acrylate was useful in restoring the integrity 
of the anterior chamber and preventing 
secondary glaucoma. It has been used to re- 
inforce a descemetocele or to seal a perfora- 
tion in infected ulcers previously, and was 
well tolerated. A total conjunctival flap, in 
our opinion, may be indicated in some fun- 
gal ulcers, but it is not advised once the 
ulcer has perforated. The perforation may 
not close under the flap, and more im- 
portant, the anterior chamber can no longer 
be visualized to determine whether or not :t 
remains compromised. A therapeutic pene- 
trating graft is also dangerous in an in- 
flamed eye when the cornea has already 
. perforated and the anterior chamber has been 
flat for over 24 hours, since the additional 
trauma of a penetrating keratoplasty may 
lead to severe secondary glaucoma. 


SUMMARY 

Candida albicans was the most common 
fungus responsible for mycotic keratitis in 
our series from a northern climate, as op- 
posed to southern climates where other f ungi 
were more common. Pimaricin was effective 
in our patients with Candida infections and 
in one patient with Aspergillus infection 
that had been unresponsive to previous 
amphotericin B. 
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RECURRENT KERATITIS DUE TO ACREMONIUM POTRONII 


RicHarp K. Forster, M.D., GERBERT REBELL, M.S., AND WiLLIAM Stites, M.D. 
Miami, Florida 


The following case documents a culture- 
proved fungal keratitis secondary to injury 
which healed without specific antifungal 
therapy only to recur as a posterior corneal 
abscess eight months later. A diagnostic 
and therapeutic keratoplasty at that time 
documented the same organism, Acremo- 
nium potronii (Vuillemin),! that was cul- 
tured from the cornea eight months previ- 
ously. 

CASE REPORT 


A 15-year-old boy sustained a corneal laceration 
of the right eye while pulling apart a wooden 
box in his yard. He was initially treated on Oct. 
1, 1972, with corticosteroid-antibiotic drops and 
atropine sulfate, which was discontinued Nov. 15. 
He was referred to the resident service of the 
Bascom Palmer Eye Institute on Dec. 16, approxi- 
metaly two months after the original trauma. 
Ocular examination revealed a visual acuity of 
20/80 on the right, improved with a pinhole to 
20/40. The left eye was normal. The conjunctiva 
was moderately hyperemic, and the cornea had a 
partially healed, necrotic, and edematous perfora- 
tion with adherent iris and a shallow, quiet an- 
terior chamber. There were no lens changes and 
the posterior pole was unremarkable. X-ray films 
to detect foreign bodies were normal. 

He was admitted to the hospital, started on a 
regimen of topical gentamicin, 3 mg/ml, and taken 
to surgery where the corneal wound edges were 
scraped and cultured, the wound sutured with 10-0 
nylon, and the iris adhesions lysed. A water-tight 
closure could not be obtained, and therefore the 
wound was sealed with isobutyl cyanoacrylate 
tissue glue. The culture on Sabouraud's agar was 
positive for an Acremonium species. 

Healing was uneventful He received topical 
atropine sulfate 1% and  bacitracin-polymyxin- 
neomycin, and received no antifungal agents. 

Six weeks after surgery the visual acuity was 
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Fig. 1 (Forster, Rebell, and Stiles). Appearance 
of cornea with tissue glue. 


20/100. The sutures and glue (Fig. 1) were re- 
moved on Feb. 20, 1973, eight weeks after surgery, 
and the vision was then 20/60. He had a small, 
well-healed scar, clear anterior chamber and lens, 
and a few keratic precipitates or pigment on the 
posterior cornea underlying the scar. On March 
15, visual acuity was 20/50. 

He returned on Aug. 7, 1973, with a three-day 
history of getting sanc in his eyes at the beach, 
moderate photophobia, and redness in the right 
eye. Vision was 20/40. corrected with a pinhole 
to 20/30. He had moderate conjunctival hyper- 
emia and a discrete dense white plaque or abscess 
involving the deep stroma and posterior surface of 
the cornea in the area cf the previous scar. Active, 
interstitial vessels entered the abscess from be- 
low (Fig. 2). There was no corneal stain or ulcer. 
He was placed on topical gentamicin, 3 mg/ml 
hourly, and pimaricin 596 suspension, hourly. He 
was seen by another physician who discontinued 
the above medications and placed him on systemic 
tetracycline and antihistamines for five days. The 
patient was restarted on gentamicin and pimaricin 
on Aug. 28. Because the keratitis and anterior 
chamber reaction were worsening after 30 days of 
pimaricin treatment (Fig. 3), a 5-mm diagnostic 
and therapeutic penetrating keratoplasty was per- 
formed on Sept. 10. The posterior portions of 
the abscess were adherent to fibrin. The cornea 
was halved and cultured on Sabouraud's and blood 
agar maintained at 26°C, and remaining frag- 
ments stained histopathclogically with hematoxylin 
and eosin, PAS, and Gomori's methenamine silver 
technique. 
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Rebell, and Stiles). Deep 


vessels. 


( Forster, 
stromal corneal abscess and interstitial 


Fig. 2 


In four days the cultures were positive for a. 
potronii, the same organism cultured eight months 
previously from the original corneal wound (Fig. 
4). Histopathologic interpretation was equivocal, 
but some degenerated hyphal forms could be seen 
by Gomori's methenamine silver stain. 

The patient was treated with cycloplegics and 
bacitracin-polymyxin-neomycin topically, and after 
five days was placed on 1% prednisolone acetate 
topically. He healed uneventfully with moderate 
edema of the graft and inferior synechiae. On 
April 2, 1974, six months after surgery, there was 
no evidence of recurrent infection and the visual 
acuity was 20/80 over the top of the graft. 
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Fig. 3 


(Forster, Rebell, and Stiles). Abscess 
prior to diagnostic and therapeutic keratoplasty. 


DISCUSSION 

We are not aware of a case of keratais 
with a culture-proved fungal isolate zp- 
parently healing without antifungal treat- 
ment, and then recurring months later w th 
the same fungus reisolated from the cornea. 
This case is distinctive in being the first 
reported central corneal ulcer due to 4. 
potronu, and secondly in the recurrence 
after uneventful 


eight months 


apparent 
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Fig. 4 (Forster, Rebell, and Stiles). Lactopheno! cotton-blue tape mount of colony of 4. potroni, 
spherical conidia in droplet aggregates at tips of short lateral phalides (1000). 
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healing with the same fungus cultured in 
both instances. The original specimen had 
been maintained in our lyophilized stock 
collection and was subsequently compared 
with the isolate obtained at the time of 
keratoplasty. | 

In 1958 Veirs and Davis? reported a 
posterior corneal abscess after a thorn in- 
jury which demonstrated septate mycelia 
but negative cultures. Kinnas? reported a 
punctate keratitis secondary to A. potronii 
which healed within six or seven days. 
| Presumably the failure to respond to 
» pimaricin after 30 days of treatment can 
be attributed in part to poor penetration of 
this medication. Whether use of antifungal 
agents at the time of original culture would 
have prevented this is speculative. 


SUMMARY 


In a 15-year-old boy a culture-proved 
_ keratitis after a corneal perforation healed 
without antifungal agents after corneal su- 
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turing and application of tissue glue. Eight 
months later a posterior corneal abscess de- 
veloped. Diagnostic and therapeutic penetrat- 
ing keratoplasty was performed when the 
lesion failed to respond to pimaricin. Cul- 
tures were positive for Acremonium potronii, 
the same fungus isolated from the original 
corneal laceration eight months previously. 
To our acknowledge, this is the first case re- 
port of a central corneal ulcer or abscess due 
to this specific organism. 
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PRIMARY SPHEROIDAL DEGENERATION OF THE CORNEA 
IN LABRADOR AND NORTHERN NEWFOUNDLAND 


J. D. H. Young, F.R.C.S., and R. D. Finvay, F.R.C.5. 
Oxford, England 


Spheroidal degeneration is the term pro- 
posed by Fraunfelder and Hanna! for a 
group of conditions now thought to be a 
single pathologic entity. The primary 
corneal form of the degeneration is charac- 
terized by minute refractile spheroids situ- 
ated subepithelially in the interpalpebral 
portion of the cornea, Pathologically, these 
spheroids are electron-dense, extracellular 
masses and proteinaceous in composition.? 
The etiology of the degeneration is un- 
known but most authors have noted a rela- 
tionship to adverse climatic factors such as 
solar ultraviolet light. 

The distribution of the degeneration is 
probably worldwide? although prevalence 
and severity vary greatly. For example, oc- 
casional asymptomatic cases are seen in 
elderly men in England, whereas it is the 
commonest cause of blindness in the Dahlak 
Islands in the Red Sea.* The discovery of a 
form of the condition between these two 
extremes in Labrador was particularly im- 
portant. Freedman? described 69 cases of 
this condition. As elsewhere, it was more 
common in men, and more severe grades 
affected older age groups. 

We report the results of a more detailed 
study on the epidemiology of the condi- 
tion in Labrador and northern Newfound- 
land. Data were also collected on pterygia 
and pingueculae, two other conditions that 
have been linked to long-term solar ultra- 
violet radiation exposure. 


SUBJECTS AND METHODS 
We examined 929 patients during two 
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TABLE 


GRADING OF PRIMARY SPHEROIDAL DEGENERATION 








Grade 1. Only peripheral interpalpebral zone of cor- 
nea involved 

Grade 2. Whole interpalpebral zone of cornea in- 
volved but visual acuity better than 6/18 

Grade 3. Whole interpalpebral zone of cornea in- 
volved with denser opacities, reducing visual 
acuity below 6/18 


months of 1973, recording age, sex, race, 
place of residence, ocular diagnosis, and use 
of glasses. All patients were examined bv 
direct and retro-illumination with a Kowa or 
Haag-Streit slit lamp and the corneal find 
ings graded by using a modified form of thc 
classification devised by Freedman? ( Table). 
Patients with asymmetric lesions — werc 
graded according to the most severe grade 
present. We used applanation tonometry 
on all patients suspected of glaucoma on the 
basis of disk appearance or the presence oí 
some predisposing factor. 

Composition of the survey population- 
Patients were drawn from the northern 
peninsula of Newfoundland and easterr 
Labrador. Census figures available for thi. 
area (Canadian Census, 1971) show a tota: 
population of 32,900 of whom 17,030 are 
male. The majority are of European origin 
but there are Indian and Eskimo settlement - 
along the east coast of Labrador. Most of 
the people have always lived in small settle- 
ments in the area; the men usually follow 
outdoor occupations such as hunting and 
fishing. We studied all those patients at- 
tending ophthalmic clinics in the area dur- 
ing the survey. The majority were attending 
for refraction. Only 13% of the patients 
had any condition other than refractive 
error and their exclusion does not affect the 
findings. Grade 1 spheroidal degeneration is 
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asymptomatic and was therefore not in it- 
self a cause of clinic attendance. 


RESULTS 


The youngest patients with primary 
spheroidal degeneration were in the 30-39 
age group. Prevalence increased steadily 
with age in both sexes but the rate lags 
about 20 years behind in women (Fig. 1). 
The severity of the lesion was also associ- 
ated with increasing age (Fig. 2) and sex; 
all patients with grade 3 lesions and a ma- 
jority in grade 2 were men. Prevalence was 
also related to occupation. In outdoor oc- 
cupations there is a prevalence of men, as 
compared with women and men working 
indoors most of the time (Fig. 3). 

We compared the prevalence rates for 
pingueculae, pterygia, and spheroidal de- 


generation (Fig. 4). All three have early ` 


onset, high prevalence rates, and occur most 
often in men. The association between 
pinguecula and spheroidal degeneration was 
confirmed (lig. 5), where each interpalpe- 
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bral corneoscleral limbal site is considered 
as a unit. The comparison is between the 
conjunctiva on one side of the corneoscleral 
limbus and the adjacent cornea, and shows 
a strong correlation between the two con- 
ditions at all the ages considered. The dis- 
tribution of the various lesions between 
nasal and temporal corneoscleral limbal areas 
was also compared, using the same analysis 
techniques (Fig. 5). Pingueculae were slightly 
more common nasally (611 to 483). Pterygia 
occurred more frequently nasally (56 to 5). 
The distribution of spheroidal degeneration 
was relatively symmetrical (153 to 145). 
Spheroidal degeneration was slightly 
more common in Labrador than Newfound- 
land and was seen in all three races in the 
area. Numbers, however, were too small to 
compare the racial prevalence or to assess 
the protective effect of spectacle wear. 
Only three patients with open-angle glau- 
coma were found, of whom two had sphe- 
roidal degeneration (1.6% of the spheroidal 
degeneration patients over age 40). 
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Fig. 1 (Young and Finlay). Prevalence of all grades of primary spheroidal degeneration of the cornea. 
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The clinical lesion of primary spheroidal 
degeneration corresponded with Freedman's? 
description. One minor difference was that 
the clear interval at the corneoscleral limbus 
was only relative; the cornea outside the 
apparent edge of the opacity contained 
refractile spheroids of much smaller size. 


DISCUSSION 


Our primary aim was to establish the 
prevalence and severity of the degeneration 
and to compare our findings with data from 
other parts of the world. The pattern of 
prevalence (Fig. 1) bears a striking re- 
semblance to Fraunfelder and Hanna's! re- 
port from Arkansas, but in northern New- 
foundland and Labrador the condition 1s 
commoner and more severe. None of the 
higher grades were observed in Arkansas 
but none of the patients in our study showed 
the elevated, yellow excrescences typical of 
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Fig. 2 (Young and Finlay). Primary spheroidal 
degeneration in grades of severity (grade 1, solid 
bar; grade 2, shaded bar; grade 3, open bar). 


Fig. 3 (Young and Finlay). Prev- 
alence of primary spheroidal de- 
generation according to occupation. 
The difference in the male rates 
is statistically significant in age 
groups over 40 years of age (40- 
49, P=.001; 50-59, X* == 16.19, 
degree of freedom (df) = 1 P < 
.001). 
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Fig. 4 (Young and Finlay). Prevalence of pingueculae (triangles), pterygia (squares), and primary 
spheroidal degeneration (circles) in men (left) and women (right). Patients with any eye disorder other 


than refractive error have been excluded. 
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Fig. 5 (Young and Finlay). As- 
sociation of spheroidal degeneration 
with pinguecula. The left hand 
column of the total examined in 
each age group denotes patients 
without pinguecula; the right, pa- 
tients with pinguecula. Spheroidal 
degeneration with pinguecula, solid 
bar; without pinguecula, open bar. 
Patients with any eye disorder 
other than refractive error have 
been excluded. The correlation is 
statistically. significant at all ages 
(30-39, P == .008; 40-49, X? = 16.62, 
df = 1 P < .001; 50-59, X? = 24.56, 
df —1 P < 001). l 
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advanced cases in Arabia? and the Dahlak 
Islands. Primary spheroidal degeneration 
in Labrador and northern Newfoundland is 
intermediate in its severity. 

Previous authors have speculated that 
the higher male incidence of spheroidal de- 
generation might be associated with outdoor 
occupations, The alternative possibility is 
Of a greater male susceptibility. The first 
hypothesis is supported in this study (Fig. 
3), since the small group of male indoor 
workers has a prevalence similar to that in 
women of the same age and significantly 
less than that in male outdoor workers. 

The association between spheroidal de- 
generation and the other two external eye 
conditions that have been attributed to solar 
ultraviolet light is demonstrated (Figs. 4 
and 5). All are relatively common and show 
a similar male preponderance that supports 
the hypothesis of a common etiology. The 
correlation between pinguecula and spheroi- 
dal degeneration is additional evidence but 
the higher prevalence of pterygia on the 
nasal side and the flattening of the preval- 
ence curve with age (Fig. 4) indicate that 
other causative factors must be involved. 

Fraunfelder and Hanna! reported a 17% 
incidence of glaucoma in patients with pri- 
mary spheroidal degeneration. The differ- 
ence between their figure and our 1.6% is 
statistically significant and may reflect the 
different type of clinic population studied; 
the majority of our older patients were 
suffering only from presbyopia. 

The high incidence of spheroidal degen- 
eration in Labrador and northern New- 
foundland is significant in relation to the 
etiology of the condition. Freedman? de- 
scribed the distinctive meteorologic charac- 
teristics of the area, in which a sub-Arctic 
climate occurs at a relatively low latitude. 
Long winter sunshine hours combined with 
snow reflectance will lead to ultraviolet 
levels greater than those farther north. The 
prevalence of the degeneration is lower in 
more northerly arctic zones,"? strongly im- 
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plicating ultraviolet radiation as the most 
significant causative factor. 

Indirect experimental evidence support- 
ing this view has been obtained in the rabbit 
by one of us (J.D.H., unpublished data). 
Twelve animals were exposed to ultraviolet 
radiation in the 290 to 305-nm band for up to 
2.3 years. The dose used was just below the 
threshold for epithelial damage and was ad- 
ministered five days per week. The patho- 
logic lesion of spheroidal degeneration was 
not reproduced and the corneas remained 
normal. However, three of four animals 
whose doses were increased to just above 
the threshold for epithelial damage «le- 
veloped permanent stromal opacities. The 
opacities were avascular scars confined to 
the subepithelial stroma of the interpalpe- 
bral fissure. They are the first demonstra- 
tion of the ability of ultraviolet radiation 
within the solar spectrum to produce selec- 
tive damage at the anatomic site of the 
lesion in spheroidal degeneration. 

If ultraviolet radiation is the most im- 
portant causative factor, then it is of more 
than academic interest since a rational form 
of prophylaxis is available. Spectacle glass 
cutting off solar wavelengths below 320- 
300 nm protects against pterygia.? If a simi- 
lar effect could be demonstrated for sphe 
roidal degeneration, the use of protective 
spectacles could be recommended as a pre- 
ventive measure in areas where the condi- 
tion causes extensive blindness. 


SuM MARY 


The reported prevalence and severity of 
primary spheroidal degeneration in Labrador 
and northern Newfoundland is based on a 
survey of 929 patients. The degeneration is 
associated with men in outdoor occupations 
and with pinguecula, but not with glaucoma. 
Ultraviolet radiation is a probable causative 
factor and prophylaxis using appropriately 
filtering glass a possibility. 
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OPHTHALMIC MINIATURE 


.. . He drew out his monocle and handed it to Parker. 


“My word, that's a powerful lens." 


"It is," said Wimsey, "and jolly useful when you want to take a good 
squint at somethin' and look like a bally fool all the time. Only it don't 
do to wear it permanently—if people see you full-face they say: ‘Dear 
me! how weak the sight of that eye must be!’ Still, it's useful.” 


Dorothy L. Sayers 
Whose Body? 
1923 


MASSIVE EYE RELIEF PROJECT IN INDIA 


G. VENKATASWAMY, M.S. 
Madurat, India 


A recent survey has shown that the blind- 
ness rate in Tamil Nadu, India is 1,960/ 
100,000 in urban areas and 2,620 in the rural 
population. The blindness rate is defined as 
the number of persons having visual acuity 
of less than 20/200 (or vision fields less than 
20 degrees if the visual acuity is more than 
20/200) with best correction for every 
100,000 population. The blindness rate is 
ten times higher in India than in any de- 
veloped country. 

Various surveys in India show that nearly 
796 of the population suffers from cataract.! 
Nearly 1.5% of the population is blind due 
to cataract. Dlindness for this study has been 
defined as best corrected vistial acuity of less 
than 20/400. Since people have thought that 
cataracts must mature before operation, most 
people come to the hospitals or eye camps 
when their visual acuity is only hand mo- 
tions. Surveys in Madurai show that nearly 
2896 of the incurable blindness there is due 
to glaucoma. 

The high incidence of blindness due to 
malnutrition is a major problem. Some of 
the major eye hospitals encounter 300 to 500 
children with keratomalacia every year. 
Some 10,000 children go blind from kerato- 
malacia every year in India. 


AVAILABLE FACILITIES FOR EYE TREATMENT 


The number of qualified eye specialists in 
India is about 2,500 to 3,000. Nearly half 
of them are employed by the states or by 
mission hospitals; the remainder are in 
private practice. There are 40 medical col- 
leges with available facilities for training 
residents in ophthalmology. Training schools 


From the Government Erskine Hospital, Ma- 
durai, India. This work was financed by the Gov- 
ernment of Tamil Nadu, India. 

Reprint requests to G. Venkataswamy, M.S., Eye 
Department, Government Erskine Hospital, Ma- 
durai-625020, S. India. 


for opticians have been started in various 
states and there are nearly 1,000 qualitie.] 
refractionists, but they have not been utilize I 
completely and many of them are unem- 
ployed. Similarly, schools have been starte.l 
for orthoptists, and though there are nearly 
300 orthoptists in India, they too are ne! 
fully employed. All the medical personnel 
is concentrated in big cities and towns. TI e 
states are divided into districts, which tiv 
each have a population of one to four mt - 
lion. For this population there are usuall- 
one to two eye specialists. 

There are 10,000 beds available for eve 
treatment in governmental and other insuti 
tions. People are very poor and it is mt 
possible for them to come to cities 60 to 1C) 
miles away from their village homes. So, a 
considerable amount of curable blindness s 
not treated and people remain blind for tke 
rest of their lives. 

There are no facilities available for eve 
examination of school children except 1 
big cities. Simple conditions such as myopra 
are not treated with glasses in the rural 
areas; there are no qualified people to at- 
tend to eye injuries and the like, so the 
injured often get quack remedies, 1.e., appli- 
cation of irritant leafy juices, that result im 
loss of vision. Nearly 14% of incurabe 
blindness 1s due to corneal ulcers. Since 
modern medical facilities are not provided 
for in the rural areas, the people are not con- 
scious of the possibilities of modern trea.- 
ment. 

Eve camps—Since the beginning of this 
century, voluntary hospitals and others have 
mobilized the available facilities and have 
taken them to rural areas. In these camps 
patients with cataracts are treated with suv- 
gery and glasses. Patients with entropion, 
pterygium, and the like are also operated on. 
Each camp continues for a period of ten 
days to one month. Philanthropists and se-- 
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vice organizations such as Lions Clubs and 
Rotary Clubs provide money, food, and other 
necessities. The camps not only restore eye 
sight, but also show people that blindness can 
be cured. Educating people about prevention 
of malnutritional eye diseases, trachoma, and 
glaucoma is also undertaken. 

Massive eye camp project—In Tamil 
Nadu State, the government authorized two 
mobile ophthalmic units in 1961, one for 
Madras and one for Madurai, and eye camps 
were organized by these units. The Madurai 
Ophthalmic Unit, with the help of the Royal 
Commonwealth Society for the Blind, Lon- 
don, created massive eye camps from 1969 to 
the beginning of 1972. Nearly 10,000 blind 
people had cataract operations each year. Dr. 
Kalaignar M. Karunanidhi, Chief Minister 
of Tamil Nadu, was impressed by this work 
and on his birthday, June 3, 1972, started a 
project for massive eye relief work in Tamil 
Nadu. 

(1) The target number of eye operations 
in the eye camps for one year was 100,000. 
Each district was given a target of approxi- 
mately 250/100,000 operations. 

(2) Five mobile ophthalmic units were 
started, each affiliated with a medical college 
in the state. Each unit comprised four med- 
ical officers, 12 nurses, three opticians, and 
other personnel. One Jeep, one van, and one 
bus were provided for each unit. 

(3) For each cataract case, 55 rupees 
(about $8) were provided for food, medi- 
cine, glasses, and other expenses including 
propaganda literature, sanitary arrange- 
ments, shelter, electricity, and water supply. 
The patients received the operation, medicine, 
food, and other services completely free. 

(4) A committee was appointed to evalu- 
ate the work. 

Propaganda and survey of the rural areas 
~~The camp locations are chosen by the mo- 
bile ophthalmic units in consultation with the 
district collector. At least three or four 
weeks before the camp begins, the village 
officers inform nearby villages about the 
camp by letter. The eye camp is promulgated 
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on the radio, wall posters and banners show 
the place and date of the camp, vans and 
loudspeakers visit the villages to make an- 
nouncements, and eye camp information is 
published in the local newspapers. 

Local government officials form commit- 
tees to arrange for food, sanitation, water, 
electricity, number of volunteers, and so on. 
Accommodations for the visiting medical 
officers, nurses, and other staff are provided 
at tourist bungalows or inspection bunga- 
lows. 

Preliminary survey—A district with a 
population of three to four million is divided 
into 30 or 40 community blocks. Each com- 
munity block contains about 200 to 250 vil- 
lages but communication between villages is 
not good: it is difficult to reach a village even 
with the help of a jeep in some places. Tran- 
portation is usually by bullock-cart or walk- 
ing, which makes the preliminary survey 
quite difficult. Even the patients find it ex- 
tremely difficult to reach a camp 20 miles 
away from their village: the nearest bus stop 
may be three or four miles from their village, 
a long and difficult walk for a blind man. 
But more people are aware of eye relief 
through eye camps, and realize that once they 
reach the camp, they often can have their 
sight restored (Fig. 1). 

Eye examinations are performed in suit- 
able small towns by medical officers and op- 
ticians. The ophthalmic patients in this pre- 
liminary survey are examined in the school 
or in block office buildings. Patients with 
cataracts who are suitable for operation are 
given a cataract card and asked to report to 





Fig. 1 (Venkataswamy). Women patients queu- 
ing up for the camp. 
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the camp on the day specified. They undergo 
preliminarv tests for ocular tension, blood 
pressure, urine glucose and albumin count, 
and so on. Patients who need glasses are ex- 
amined and glasses are prescribed (Fig. 2) ; 
those with diseases such as trachoma and 
conjunctivitis are given antibiotic ointments. 

Recently, the mobile ophthalmic team has 
been visiting every village in some areas, re- 
quiring an enormous amount of time and 
extensive transport. The villages may have 
a population of 1,000 or less with about 10 
to 15 mature cataract cases, four or five glau- 
coma patients, and some patients with 
dacryocystitis, pterygium, leukoma, and the 
like. If there is sufficient time, children in 
the school are screened for refractive errors 
and malnuiritional eye diseases. Although 
each vilage can occupy a team for four or 
five davs, there is not enough time, so quick 
examinations are done in three or four hours 
and the team moves on to the next village. 
Records of cataract patients are made for 
each village and patients are asked to come 
to the camp. This extensive study is helpful 
in educating the public and making them 
aware of eye care and the restoration of sight. 


ORGANIZATION OF AN EYE CAMP 


Selection of sitce-—To examine many pa- 
tients and perform 500 to 1,000 cataract op- 
erations, school or college buildings are 
available for eye camps during holidays. The 
team- -ophthalmic surgeon, the surgical 
nurse, the electrician, and the refractionist— 
inspects the site a week before and selects 
space for the operating theater, inpatient 
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Fig. 2 (Venkataswamy). Refraction by opticians. 
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Fig. 3 (Venkataswamy). Operating theater. 


wards, outpatient examination rooms, an | 
darkrooms for refraction. Additional elec- 
trical outlets are installed in the operatr , 
theater for electric sterilizers; additi n: : 
plumbing for running water near the therte- 
and for cooking is installed. Temporary 
leach-type latrines are erected in the cemo 
for the patients and volunteers. Usually. 
food for all is cooked in the camp anc on* 
or two halls are converted into dining rooms. 
Arrangements are made for proper ouw- 
patient examinations and for glaucom 
screening. The available school furniture `s 
used for examination, and the classr on s 
are used as wards. Approximately 20 tu 25 
sq. ft. is allotted for each patient in the war | 
and the patient capacity 1s estimated. Since 
the climate is consistently warm, the pa- 
tients lie on mats over clean cement flours. 

Preparation of operating theater-—Usually 
one big hall with a spacious veranda 1n front 
is selected for the operating theater. Depent.- 
ing on the number of patients, 12 to 20 oner- 
ating tables are placed in the theater. Tle 
floor, walls, and ceiling are washed with 
water, and the walls are whitewashed wita 
lime. The operating theater may have is 
much as 2,000 sq. ft. of space. Addition. 
lights are readied, and big fans are installe | 
to cool the room during summer months 
(Tig. 3). 

Adjoining the operating theater, a storace 
room holds sterilizers, bins, drugs, ara 
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equipment. A scrub room is provided for the 
nurses and medical officers. If running water 
1s not available, big containers with taps pro- 
vide boiled water for surgical hand washing, 
cleansing the eyes, and so forth. Towels, 
wipers, swabs, and drapes are sterilized at 
the teaching hospitals and brought to the 
camps in big bins and other containers. Each 
surgeon is allotted two operating tables and 
one instrument trolley. 

Admission of patients to the eye camps— 
At the camp site, there is a separate place 
for outpatient eye examination, including 
darkroom facilities for retinoscopic and 
ophthalmoscopic examinations. Patients se- 
lected in the villages and in the preliminary 
surveys for cataract operations are admitted 
as inpatients. Hundreds of additional pa- 
tients come for examination and treatment. 
Outpatient examination and treatment occur 
each day. All patients are examined with a 
torch and loupe, visual acuity is determined 
with a Snellen chart, and refraction is done 
and glasses prescribed. 

Nearly 6096 of the cataract operations in 
the eye camps reveal hypermature cataracts. 
Patency of the lacrimal passage is tested in 
the cataract cases by applying drops of 
fluorescein in the conjunctival sac and check- 
ing for fluorescein in the nose or throat. Pa- 
tients with chronic or acute dacryocystitis 
complicating cataract are first treated by 
excising the lacrimal sac and they return for 
a cataract operation at another camp or the 
nearest eye hospital. Infection of the lacrimal 
sac is a common problem. Blood pressure is 
measured in these cataract patients; patients 
with a diastolic pressure above 10 mm Hg 
are not admitted for operation, but are re- 
ferred to the nearest hospital for control of 
blood pressure and for treatment. Intraocu- 
lar tension is measured by the Schigtz ton- 
ometer: if a patient's ocular tension is more 
than 20.6 mm Hg he is not admitted for 
cataract operation at the camp. Patients with 
diabetes or albuminuria are not accepted for 
operation. The patients have a general ex- 
amination for heart trouble, lung diseases, 
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and the like. Patients with gross focal in- 
fections are not accepted for operation. 

Patients with no complications are ad- 
mitted as inpatients and records are taken. 
It is not possible to do a conjunctival culture 
on all these patients, to discover whether 
there are any pathogenic organisms in the 
conjunctiva, so the method of trial bandage 
is used. On the first day, the eyelashes are 
cut and the eyelids and skin are washed with 
soap and water. The conjunctival sac 1s 
washed with sterile saline solution, a simple 
sterile cotton pad is applied over the eye, and 
the eye 1s bandaged. These bandages are left 
for nearly 24 hours, and carefully examined 
on the morning of operation. If there is any 
discharge, purulent or mucopurulent, we 
know that the patient has pathogenic organ- 
isms in the conjunctival sac and he is asked 
to apply an antibiotic ointment for about a 
week in preparation for an operation at an- 
other camp. Nearly 10 to 15% of the pa- 
tients with cataracts in a camp are not se- 
lected for operation because of complications 
like diabetes, hypertension, or infection of 
the conjunctival sac. 

On this first day, patients are fed and use 
mats on the floor in the inpatient wards. 


OPERATION AND POSTOPERATIVE CARE 


The operations in a camp may be done in 
one day or may continue for many days de- 
pending on the number of patients. Some- 
times 1,000 patients are operated on in one 
day. 

On the operation day, the nurses, assts- 
tants, and other personnel prepare the thea- 
ter, equip the instrument trolleys, and pre- 
pare the anesthetic equipment. The nurses 
and auxiliary nurses in charge of the wards 
wake the patients early in the morning, send 
them for breakfast, and line them up. Two 
or three eye doctors examine the patients’ 
trial bandages and those with discharges are 
not accepted. The patients each receive a 
tablet of chlorpromazine and a tablet of ace- 
tazolamide. The eyes are washed with sterile 
saline solution before the patients are anes- 
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thetized. The ophthalmic surgeons adminis- 
ter facial and ciary anesthesia with 2% 
procaine hydrochloride (Novocain) or lido- 
caine. Four percent lidocaine drops are ap- 
plied to the conjunctival sac for surface anes- 
thesia, and the pupil is dilated with phenyl- 
ephrine hydrochloride or atropine drops. 

If the patient has retrobulbar hemorrhage 
his operation is postponed. If the anesthesia 
is succes:ful, the patient is taken into the 
theater. 

Cataract operation (Vig. 4)—-The staff 
nurse cleans the eye again, washes the con- 
junctival sac, and drapes the patient. À su- 
perior rectus suture is applied and an inci- 
sion with Graef's knife is made, usually 
about 180 degrees, with a limbal-based con- 
junctival flap. Then a corneoscleral suture 
with virgin silk 1s applied and a peripheral or 
sector iridectomy is done. The lens is re- 
moved by an intracapsular forceps or erysi- 
phake. The suture is tied and one or two ad- 
ditional sutures are applied. Drops of peni- 
cilin are applied to the conjunctival sac of 
the operated eye and both eyes are bandaged. 
In some cases the cataract may be extracted 
by the extracapsular technique. The cortex is 
washed with balanced salt solution. Volun- 
teers carry the postoperative patient in a 
stretcher to the wards (Tig. 5). 





Fig. 4 (Venkataswamy). Close-up of operating 
theater. 


EYE RELIEF PROJECT 136 





Fig. 5 (Venkataswamy). Volunteers receiving 
patient in the ward after the operation. 


Postoperative ward—In the wards, px- 
tients lie on mats, usually flat on their back-, 
for a day. For the first 24 hours the sanitary 
staff gives them bed pans and urinals. Pi- 
tients are fed with thin rice gruel and scd: - 
tion is given for pain. Patients are watche ! 
day and night by the nurses and paramedical 
staff (Fig. 6). 

The bandages are removed 24 hours later. 
antibiotic drops and other medications aie 
applied to the eye, and it is covered with a 
single bandage. This is done by the ophthe! 
mologist, who also records any complicath v 
hke sepsis, prolapse of the iris, or bleedinz. 
Patients with prolapse of the tris are aga'u 
taken to the theater and additional sutures 
are applied. Patients with sepsis are isolatec 





Fig. 6 (Venkataswamy). Postoperative ward 
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and given special treatment, such as frequent 
drops and subconjunctival injection of anti- 
biotics. Careful records are maintained con- 
cerning the postoperative progress of each 
patient. After the first postoperative day, 
patients are permitted to sit up and go to 
the toilets. Every day the patients are dressed 
and at the end of a week they are sent home. 

Follow-up—Patients are usually dis- 
charged on the seventh day if there are no 
complications. Complications such as sepsis 
are either treated at the camp for several 
more days or the patient is sent to the nearest 
eye hospital. EE 

In some camps patients are asked to re- 
turn in six weeks, but this is usually difficult 
for the patient. Therefore, at the time of 
discharge +10, +11, or +9 spherical 
-glasses are given to the patients, with direc- 
tions to wear them after six weeks. The pa- 
tients are given printed home-care instruc- 
tions which are read to them repeatedly at 
the camp during the postoperative period. 

The operative result is assessed at the time 
of discharge by examining the patient with 
+10 diopter sph. spectacles. If the patients 
need corrective lenses, they are advised to 
consult an eye doctor. After each camp, the 
details of the operations, postoperative com- 
plications, and results are recorded by the 
medical officer in charge of the mobile oph- 
thalmic units and a consolidated report is 
published. 

Achievements—From June 1972 to June 
1973 results were as follows: number of 
eye camps conducted, 102; number of out- 
patients examined at the camps, 388,323; 
number of cataract operations performed, 
49,942; number of glasses prescribed, 
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45,636; number of minor operations per- 
formed, 840. 

Evaluation of results—The following is 
the evaluation of a camp conducted in May 
1973: A total of 808 cataract operations were 
performed. Complications (67) included 
shallow anterior chamber (9); postcataract 
complications (24) ; iris prolapse (8); hy- 
phema (3); sepsis (23). 

SUMMARY 


In India, nearly 1.596 of the population is 
blind due to cataracts, most of them mature. 


. The facilities available for eye operations are 


not adequate to restore sight to all these 
people, so eye camps are conducted all over 
India. A massive eye camp project begun in 
June 1972 fixed a goal of 100,000 cataract 
operations a year in the eye camps. About 
50,000 cataract operations were done in that 
period. | 

Most of the people who receive operations 
are poor and they are provided with free 
surgery, medicine, food, and glasses. This 
project will continue until enough eye hos- 
pitals are built to accommodate all the pa- 
tients in our locality. The other states in 
India are planning similar programs. 
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APPLICATION OF VISUALLY EVOKED RESPONSE NEAR THE 
THRESHOLD OF VISION TO OBJECTIVE MEASUREMENT 
OF DARK ADAPTATION 


Kazumasa FUJIMURA, M.D., Yutaka Tsucuipa, M.D., Yosurxi Morita, M.D., 
AND JERRY H. Jacosson, M.D. 
New York, New York 


The summed response of the human vis- 
ual cortex (visually evoked response, or 
VER) mainly reflects activity of the cones.*5 
However, several authors*!* have shown 
that the rod mechanism is also represented 
in the VER, although probably to a lesser 
degree than the cone.^?? Adams, Arden, 
and Behrman? observed the rod VER and 
recorded abnormal dark-adapted VERs in 
patients with night blindness. Several studies 
to observe the VER during progressive dark 
adaptation have been  condtucted.?9:,19;25 
Only twice!’ have systemic changes of 
VER amplitude been described, when an in- 
crease of VER amplitude with dark adap- 
tation was observed. 

Shipley’? suggested the possibility of ob- 
jective measurement of dark adaptation by 
the use of VER. We have attempted to ob- 
serve the rod component of the VER in 
normal and pathologic cases, and to develop 
a method of objective adaptometry, using a 
computer of average transients and dim 
full-field stimuli near the threshold of vi- 
sion. 


METHOD 


VER recording—Stimulus light from a 
l-kW tungsten source, after passing through 
heat-absorbing filters, was focused by a 
series of lenses on an aluminum foil shut- 
ter driven by a noiseless electromagnetic 
device. The shutter controlled the light 
beam, providing rectangular flashes of var- 
ious duration at a rate of one flash per sec- 
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ond. The light then entered a 10-min-di- 
ameter input end of a dichotomic tY- 
shaped) glass fiber light guide. The glass 
fibers carrying the light to an acousticall« 
and electrically shielded dark room were 
halved to make two 7-mm-diameter outprt 
ends that were mounted on the upper ju: 
tion of the adaptometer sphere (Goldmanr 
Weekers). Stimulus light from each output 
end, after passing through a sheet of white 
light-diffusing paper, illuminated uniforr 
ly all parts of the inner white surface « 
the adaptometer sphere, providing full-he' 
illumination. The intensity of stimulus liglt 
was varied by neutral density filters (Grav 
and Co.) in the light path and was repre- 
sented in logy) units of filter density. Zes: 
log unit (0.0) corresponds to 7.2 photop e 
nits, measured at the inner surface of tlic 
sphere by a S.E.I. photometer. 

To study the spectral sensitivity of tl« 
VER, a series of equal energy monochr) 
matic stimuli were obtained by the use o 
neutral density filters and interference fl 
ters with half-band widths of 10 to 15 nr 
placed in the light path. The spectral cha~ 
acteristics of the monochromatic stimulus a 
the output end were measured spectroph» 
tometrically. 

The VER was picked up bv a disk cke 
trode (Grass), 8 mm in diameter, placed 
2 cm anterior to the inion at the midline or 
the occiput, and referred to the joined esr 
lobes. A ground electrode was attached .o 
the chin. Responses were fed, after being 
amplified with capacitance-coupled amplifier: 
(Grass model 7P511) with a rise time ccn 
stant of 0.3 msec and a fall time constan 
of 250 msec, to a computer of average trar 
sient (Mnemotron CAT 400) where l1!) 
responses were summed and recorded ple 


1 


142 


tographically from the CAT oscilloscope 
screen. Upward deflection indicates positiv- 
ity of the occipital electrode. 

Three of the authors (K.F., Y.T., and 
Y.M.) served as normal subjects. They were 
normal ophthalmologically and neurologi- 
cally, except for mild myopia. Ten patients 
with visual disorders were also studied. Sub- 
jects sat with forehead and chin supported, 
facing the adaptometer sphere in the dark 
room. The right eye, with pupil maximally 
dilated with 1% tropicamide, was stimulated 
in the normal subjects. In patients, both 
pupils were dilated to compare responses 
when each eye was stimulated. Opaque ma- 
terial shielded the nonstimulated eye from 
the stimulus light. The subjects were re- 
quested to stay awake and minimize muscle 
tension in the neck and shoulders in order 
to reduce contamination of the VER by al- 
pha wave and artifacts of muscular origin. 
Prior to recording, the subject’s eyes were 
dark-adapted for 30 minutes. When the 
VER was recorded during the course of 
dark adaptation, the subject sat in the dark 
for ten minutes, and then exposed the eyes 
to light from a white luminous surface of a 
view box at the distance of 20 cm for five 
minutes. The surface of the view box was 
33 cm long and 13 cm wide, with a lumi- 
nance of 1,270 nits. VER recording started 
immediately after the light of the view box 
was turned off. 

Adaptometry—-The psychophysical dark- 
adaptation curve was measured separately 
from VER recording, but on the same day 
for each subject, using the same prerecord- 
ing procedures mentioned above and the 
‘same adaptometer sphere. The subject fixed 
on a red luminous point adjustable in in- 
tensity so that the center of stimulus field 
fell 6 degrees from the fovea. The stimulus 
pattern was a striped black-and-white figure 
with 100% contrast, subtending a visual 
angle of 12 degrees. The threshold of visual 
perception was determined by finding the 
minimal illumination with which the sub- 
ject could see the direction of the stimulus 
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pattern, first at intervals of one minute, later 
at two-minute intervals. 

ERG recording—The ERG was picked 
up between the contact lens electrode of 
Burian-Allen type and the joined earlobes. 
ERG signals were averaged to 20 light 
stimuli produced by electronic flashes of mi- 
crosecond duration and of approximately 
10° candle power in nominal intensity. For 
red light flashes, a red filter (Kodak Wrat- 
ten No. 92) was placed in a 30-cm light 
path between the flash lamp and the eye. 


RESULTS 


Normal VER—The summed visually 
evoked responses to light stimuli of 50- 
msec duration at a rate of one flash per sec- 
ond (Fig. 1) show that the intensity of 
stimulus increases from top to bottom. At 
the intensity of — 5.0 (7.2 X 10° nits), a 
positive wave with a peak latency of 300 
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Fig. 1 (Fujimura, Tsuchida, Morita, and Jacob- 
son). Normal subject Y.T. The VER to light 
stimuli of varying intensities. Responses were 
averaged to 100 stimuli at a rate of one flash 
per second. Stimulus duration, 50 msec; analysis 
time, 500 msec, Vertical bar indicates calibration 
of 10 LV. White arrow shows a positive wave 
with a peak latency of 300 msec. Records are of 
two traces superimposed. 
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msec is observed, followed by a negative 
wave. The response augments in amplitude 
and shortens in latency to 270 msec at the 
intensity of — 4.0 (7.2 X 10+ nits) whose 
luminance is considered to excite still only 
the rods? With a more intense — 3.0 stim- 
ulus (7.2 X 10 ? nits), peak latency of the 
positive wave diminishes to 200 msec. This 
luminance is considered to be within the 
lower mesopic range so that some cones will 
be active as well as rods." Further in- 
creases of stimulus augment the amplitude 
and shorten the latency of responses and 
produce a negative wave preceding the posi- 
tive wave. The configuration of the VER 
obtained here corresponds fundamentally in 
polarity and latency with the reports by 
Vaughan? and Ohba.!? 

In order to sum responses yet retain max- 
imum possible dark adaptation, we used the 
shortest duration that could produce 9096 
or more of the maximum amplitude of re- 
sponse to stimulus of each intensity (Fig. 
2). Fifty-millisecond duration was used for 
intensities of — 4.0 and — 5.0, and 10-msec 
duration for — 3.0 and above. With longer 
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Fig. 2 (Fujimura, Tsuchida, Morita, and Jacob- 
son). Normal subject Y.T. Graphs of the VER 
amplitude at varying intensities as a function of 
stimulus duration. Amplitudes were measured 
from the base line to peak of the positive wave, 
or from bottom of the preceding negative wave 
to the peak. Each point is the average of three 
averaged responses. 
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stimulus duration (Fig. 2), the amplitude 
of responses to dimmer stimuli ( — 4.0 and 
— 5.0) increases and becomes saturated at 
50 msec. Responses to brighter stimuli 
(— 3.0 and above) achieve the maximum 
amplitudes at a duration of 10 msec, thc 
shortest duration available for the eleciro 
magnetic shutter used. 

To study the spectral sensitivity of th^ 
response, the dark-adapted VER was re- 
corded, using a series of equal energy mont - 
chromatic stimuli of 50-msec duration. At 
each wavelength, stimulus intensity was i- 
creased in 0.2 log steps from sublin:n.! 
level. The amplitude of the averaged ic- 
sponses were plotted against logarithm «t 
stimulus intensity at each wavelength. Fre r 
such graphs, we determined the stimulus 11 
tensity required to produce a constant ~ 
uL V) amplitude response. The response th 1 
obtained was much the same in wave «na» 
and in latency as that evoked by a ¢: 
white stimulus (— 5.0 or — 4.0). The +c 
ciprocal of the resulting intensity value rp- 
resents sensitivity. The spectral sensitiv tv 
of the dark-adapted VER (Fig. 3) apprex- 
imately matches the C.I.E. scotopic lura 
nosity curvet in dark adaptation. 

VERs obtained with various intensr io" 
(— 4.0, — 3.0, and 0.0) were recorded ca 
ing progressive dark adaptation after 1 
minutes of light adaptation to 1,270 nits i 
two normal subjects (Y.T. and K.F.) ( “e 
4). When the stimulus light is dim (- - ` 
or — 3.0), almost no responses can be «cv 
at the beginning of dark adaptation. Sma 
responses appear beyond the noise level tive 
to ten minutes after the dark adaptation. Tr. 
responses to dim stimuli increase in aripi 
tude gradually with the progress of dar 
adaptation in both subjects. Converscl, 
when maximum intensity (0.0) is used, i. 
VER after one minute has the same aim? 
tude as that after 20 minutes of dark ada > 
tation. 

The amplitude of VER obtained vi ` 
three intensities (— 4.0, — 3.0, and 0.0) . 
expressed as a percentage of the fully iku 
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Fig. 3 (Fujimura, Tsuchida, Morita, and Jacob- 
son). Normal subject K.F. Circles show the spec- 
tral sensitivity of the VER in response to dim 
light under dark adaptation, based on 4 pV cri- 
terion. Circles were obtained from individually 
constructed graphs showing response amplitude 
(average of four records) as a function of stimu- 


lus intensity. Solid line is the C.I.E. scotopic 


luminosity curve. 


adapted amplitude and as a function of 
time in the dark in a normal subject (Y.T.) 
(Fig. 5, A). Figure 5, B, illustrates a sub- 
jective dark adaptation curve, using the 
same (right) eye of the subject as in the 
VER recording. The VER in response to 
dim stimuli (— 3.0 and — 4.0) increases in 
amplitude as the subjective sensitivity of 
visual perception increases. 

Comparison of the percent amplitude of 
VER to the subjective sensitivity of visual 
perception may be somewhat difficult, be- 
cause the former is plotted in linear units 
and the latter in log units. However, re- 
gression analysis to express a relationship 
between two variables, if allowable, was car- 
ried out, and the percent amplitude of VER 
in response to dim lights was plotted ver- 
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Fig. 4 (Fujimura, Tsuchida, Morita, and Jacob- 
son). VERs at three intensities (— 4.0, — 3.0, 
and 0.0), recorded during course of dark adapta- 
tion after five minutes of light adaptation to 1,270 
nits on two normal subjects (A, Y.T.; B, K.F.). 
Each record in the center and left columns is of 
two traces superimposed. Note gradual increase 
of response amplitude in the center and left col- 
umns for each subject. 


tically against the logarithm of subjective 
sensitivity of visual perception (Fig. 6). Al- 
though two variables are different in scales, 
analysis indicated the existence of a linear 
relationship between them, which was sta- 
tistically significant (P < .005 for — 3.0 
and — 4.0 for both Y.T. and K.F.). Thus, 
the recovery of VER amplitude after light 
adaptation might be useful as an objective 
index of the dark adaptation. 

Pathologic VER—An attempt at objec- 
tive adaptometry was made in patients, aged 
from 10 to 46 years, with visual disorders, 
including seven cases of retinitis pigmentosa, 
one of cone-rod dysfunction, one of congen- 
ital stationary night blindness, one of mac- 
ular degeneration, and one of abnormal 
color vision. 

Patient 1 (Fig. 7), a 40-year-old man 
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suffering from retinitis pigmentosa, had 
had poor night vision for over 20 years. 
The corrected visual acuity was 20/30 with 
each eye, and the fundi showed slightly pale 
disks and moderately attenuated vessels. 
Clumps of bone corpuscle-shaped pigmen- 
tation were present in the equatorial re- 
gion. The peripheral fields were constricted 
to 30 to 40 degrees. The dark-adaptation 
curve revealed only the cone branch. The 
threshold of visual perception after 30 min- 
utes of dark adaptation was 2.3 log units 
higher than the normal average (Fig. 7). 
The electroretinogram (ERG) was nonre- 
cordable in both eyes even with our bright- 
est white electronic flashes. In recording the 
VER during dark adaptation, neither dim 
stimuli ( — 4.0 and — 3.0) used in normals, 
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nor a brighter stimulus of — 2.0, evoked ar 
responses until after 30 minutes of da. 
adaptation. At intensities of — LO av: 
0.0, VER revealed positive potentials of v- 
duced amplitude and prolonged latency, a: 
compared with normal responses at t^ 
same intensities. 

Abnormal VERs in response to dim stir- 
uli were observed in six other patients wit 
retinitis pigmentosa and one with congen: | 
stationary night blindness. 

Patient 2 (Fig. 8), a 22-year-old maa 
with the cone-rod dysfunction,? had been 
aware of abnormal color vision, photophc- 
bia, and deterioration of vision over the pist 
five years. There was no family history ci 
eye disease or of consanguinity. The cx- 
rected visual acuity was 20/50 with eac: 
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eye. There was no nystagmus. The fundi 
revealed mottlings and absent reflexes of the 
foveas. No central scotoma was observed. 
Peripheral visual fields were normal. Color 
tests, including Ishihara, H-R-R pseudo- 
isochromatic plates, anomaloscopy, and 
Farnsworth-Munsell 100-hue test, indicated 
incomplete achromatopsia. Adaptometry re- 
vealed a cone branch located 1.5 to 2.0 log 





Fig. 6 (Fujimura, Tsuchida, 
Morita, and Jacobson). Plots of 
percent amplitude of VER against 
the log of subjective sensitivity of 
visual perception. Upper diagram 
is for stimulus intensity of — 3.0, 
and lower diagram for -— 4.0. 
Open circles indicate records for 
normal subject Y.T. and open 
squares for normal subject K.F. 
Solid circles and squares signify 
mean values. Lines L, and L; are 
regression lines obtained from data 
on subject Y.T., and lines L; and 
L: are data on subject K.F. 


units above the normal curve. The final rod 
threshold was one log unit higher than the 
normal value (Fig. 8). 

The ERG in response to white electronic 
flashes was of reduced amplitude. With red 
flashes, no photopic b-wave was elicited in 
spite of the presence of a slightly reduced 
scotopic b-wave (Fig. 8). His VER was 
observed during the course of dark adapta- 
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Fig. 7 (Fujimura, Tsuchida, Morita, and Jacobson). Patient 1. VER during the course of dark adapta- 
tion (left column), ERG in response to white electronic flashes (right column), and subjective dark 
adaptation curve (lower graph). Numerals at right and left of VER column indicate minutes in the dark 


and log stimulus intensities used, respectively. 


tion with an intensity of — 3.0. After 20 
minutes of dark adaptation, a potential with 
a latency of 220 msec appeared and be- 
came more manifest toward the end of 
adaptation. With the maximum intensity 
(0.0), VER was barely recordable (Fig. 
8), having greatly reduced amplitude and 
much elongated latency when compared to 
normal subjects. 

Both the threshold of the VER and the 
subjective threshold of visual perception 
(the final rod threshold) were recorded after 
30 minutes of dark adaptation in 14 sub- 
jects including three normal subjects. Fig- 
ure 9 is a scatter diagram displaying the 
relation between the subjective thresholds 


and the VER thresholds at a criterion volt- 
age of 2 uV. When results differed with in- 
dividual eye stimulation, each result was 
plotted for the case. Since we measured the 
subjective threshold of visual perception by 
monocular viewing of a 12-degree stimu- 
lus field, the average value (2 X 10^? nits) 
(Fig. 9) obtained in normal subjects was 
more than 1 log unit higher than the aver- 
age of absolute visibility threshold for young 
eyes (0.75 X 10- nits) obtained by Pirenne, 
who adopted binocular viewing of 47-de- 
gree stimulus field." Determination of pa- 
tients’ VER thresholds was at times diff- 
cult, hence responses at the intensities near 
threshold were recorded repeatedly to con- 
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Fig. 8 (Fujimura, Tsuchida, Morita, and Jacobson). Patient 2. VER during the course of dark adapta- 
tion (left column), ERG in response to white electronic flashes (upper right column), ERG with red 
flashes (lower right column), and the dark-adaptation curve (lower graph). 


firm results. Correlation analysis showed a 
close correlation between the logarithm of 
VER threshold and that of the subjective 
threshold (correlation coefficient, 0.89; 
P < Ol). | 
DISCUSSION 

Despite the fact that rods outnumber 
cones among human retinal receptors, rod 
contribution to the VER is difficult to doc- 
ument. The reason is that (1) the amplitude 
of VER mediated by rods is much smaller 
than that of the cones (Fig. 1), and (2) 
the stimulus light used hitherto has been so 
bright that rod activity is suppressed by 
light adaptation consequent on the use of 


repetitive flashes necessary for computer 
averaging. 

. In order to record the rod activity, we 
used full-field stimulation with dim stim- 
uli, which presented uniform illumination 
to the entire field of vision, but did not ex- 
cite most of the cones. The subject could 
perceive a  physiologic central scotoma 
around the fixation point. The use of the 
shortest duration capable of evoking 90% 
or more of the maximum amplitude (Fig. 
2), combined with full-field stimulation and 
averaging, may be considered to improve the 
signal-to-noise ratio of the VER initiated 
by the rods. 
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Fig. 9 (Fujimura, Tsuchida, Morita, and Jacob- 
son). Scatter diagram showing a relation be- 
tween the threshold of VER as ordinate and sub- 
jective threshold of visual perception as abscissa, 
both on log scale. A straight line is the regres- 
sion line obtained from the points plotted. 


Perry and associates? observed a growth 
with dark adaptation of the specific VER 
component with a latency of about 200 
msec. This value is shorter than the latency 
(270 to 300 msec) of the responses to dim 
flashes in our study. This discrepancy may 
be due to difference of intensity and source 
of the stimulus light. Iwata and associates" 
have obtained the results similar to those 
of Perry and associates, who concluded that 
the growth of VER observed by them 
could not be attributed solely to increased 
rod sensitivity. 

We consider that the responses to dim 
stimuli ( — 4.0 and — 5.0) originated prin- 
cipally in the rods for the following rea- 
sons: (1) The luminances of stimuli are 
within the scotopic range." (2) The re- 
sponses during the course of dark adapta- 
tion increase in amplitude as the subjective 
sensitivity of visual perception increases 
(Figs. 4-6). (3) The latency and the con- 
figuration of the responses agree approxi- 
mately with those of the scotopic response 
reported by other authors.*?° (4) In cases 
of retinitis pigmentosa, with the rod sys- 


DARK ADAPTATION 14' 


tem much more affected than the cone svs- 
tem, no responses to dim stimuli wer 
evoked, while some responses with shorte~ 
latency were obtained by brighter stimul: 
(Fig. 7). (5) In a patient with cone-roc 
dysfunction, whose rod system seemed muc? 
less affected than the cone system, cles: 
responses to dim stimuli were observed i Îi. 
8). (6) The spectral sensitivity curve cf 
this response matched approximately tl ¢ 
C.LE. scotopic sensitivity curve (Pig. 3 . 
This result is consistent with the existen « 
of the Purkinje shift measured with VT. 
by Adams, Arden, and Behrman,’ and a’ : 
compatible with the spectral sensitivity | 
VER, determined with latency as the c: 
terion.1*:?0 

On the basis of the above findings, 
feel it likely that the augmentation of Viit 
amplitude during dark adaptation (Fig. +) 
is due to increased sensitivity of the reti «i 
rods. The VER, the threshold of which "v - 
a close correlation to the subjective thresh > | 
of visual perception, may be the only >b 
jective indicator of dark adaptation ior ^: 
tients with retinitis pigmentosa, since tiu 
responses of the retina are usually enii 
guished (Fig. 7). The determination > 
threshold of the dark-adapted VER as 
as the VER recording during the cow- 
of dark adaptation may be useful as an ci 
jective test of dark adaptation for patter 
with hysterical amblyopia and for chile 75 
whose subjective responses are iImpdssiy 
to obtain. 


SUMMARY 


The visually evoked response ( VER : 
dim lights with intensities within the «coc | 
or lower mesopic range increased in arj 
tude during the progressive dark adapbtat« 
The VER amplitude vs. time curve reset ibi 
the psychophysical dark adaptation cu 
The spectral sensitivity curve of the Lu 
adapted VIER matched the C.LE. seoty : 
sensitivity curve. The dark-adapted V1 3 
was abnormal in patients with retiniti» | 
mentosa and with congenital stationary 11: 
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blindness and recordable in a patient with 
cone dysfunction. There was a close cor- 
relation. between the VER threshold and 
subjective threshold of visual perception. 
The dark-adapted VER may be useful as 
an objective index of dark adaptation. 
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NOTES, CASES, INSTRUMENTS 


A PORTABI.E MONOCULAR 
INDIRECT OL: THALMOSCOPIC 
TECHNIQUE 


MaRzcEL J. Sistowitz, M.D. 


New York, New York 


Improvements in the techniques of in- 
direct ophthalmoscopy have been responsi- 
ble for the great advances made in our diag- 
nosis and treatment of retinal lesions, many 
of which were previously inaccessible to 
view with the direct ophthalmoscope. The 
wide field of view affords the opportunity 
of recognizing lesions in the posterior pole 
and periphery in their proper topographi- 
cal relationships. The interference of re- 
fractive errors and opacities in. the media 
are minimized. Children, uncooperative pa- 
tients, and those with hyperkinetic extra- 
ocular movements are easier to examine, 

For daily bedside ophthalmoscopic ex- 
aminalions of postoperative patients after 
cataract extraction or repair of retinal de- 
tachment, a simplified technique of monocu- 
Jar indirect ophthalmoscopy using a bright 
pocket flashlight and a convex condensing 
lens affords an acceptable view of an area 
greater than the posterior pole in one glance. 
This technique is not meant to replace bin- 
ocular indirect ophthalmoscopy, since it 
does not provide the brightness and the full 
peripheral range of the binocular ophthal- 
moscope. The major advantage is that of 
portability, as the necessary equipment can 
be carried in one's pocket. Even the smallest 
and lightest of the binocular indirect oph- 
thalmoscopes require a transformer and a 
nearby electrical outlet. 

Technique of examination—A fresh, dis- 
posable penlight and a 30-diopter condens- 
ing lens have given the most satisfactory 
results (Figure). Tt is helpful for the room 
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Figure (Sislowitz). Suggested position: 
flashlight monocular indirect ophthalmoscope. 


lights to be dimmed. The patient is seac l 
at the edge of the bed and the exanur.- 
standing or seated, faces the patient d*rect\ 
at about arm's length. The physician's 
amining eye is aligned in the axis of : 
eye to be examined. The base of the flas^ 
hght is held against the examiner's mala: 
area under the dominant eye, while tx 
other eye is either closed or suppressed. Tix 
beam is directed in the axis of the patiea." 
pupil and a red reflex is elicited. This ma: 
be difficult at first but, by small trial-cn'l 
error movements of the light or head leter 
ally, or up and down, the proper aligurx i 
will be achieved. The lens is then interpost 
an inch or two in front of the patient's cà 
and a view of the fundus is then brow.’ 
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* 
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into focus as in the standard method of in- 
direct ophthalmoscopy. 

Although this technique is probably un- 
necessary for routine office use, it 1s often 
less frightening and more conducive to co- 
operation than the more formidable appear- 
ing binocular ophthalmoscope. 


SUMMARY 


A simple, inexpensive, and portable 
method of monocular indirect ophthalmos- 
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copy is used as the physician's examining 
eye is aligned in the axis of the patient's 
eye, a flashlight is held against the examin- 
ers malar area beneath the dominant eye, 
and the beam of the flashlight 1s directed to 
the patient's eye. A +30 lens is then in- 
terposed 1 or Z inches in front of the pa- 
tient’s eye and the fundus viewed. 
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OPHTHALMIC MINIATURE 


The spectacles were a very efficient disguise, having, in fact, been de- 
signed expressly for that purpose. The horn-rim enclosed lenses virtu- 
ally plain glass to afford the least possible obstruction to Andrew's excel- 
Jent vision. The part of them that really functioned was the bridge, which 
was provided with a broad, saddle-shaped guard of flesh-colored cellu- 
loid that occupied the hollow where the bridge of the nose should have 
been, and, to a great extent, concealed the deficiency. 
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OPHTHALMIC TRAINING 


In an ideal world, ideal physicians would 
treat ideal patients, the sick would get well, 
and life and death would be easy. Unfortu- 
nately, the world is not ideal; physicians 
may be idealistic—but never ideal, ideal pa- 
tients are always treated elsewhere, the sick 
don’t always recover, and life and death are 
often far from easy. 

Though the preamble may sound grim, 
the reality is that medicine has improved and 
with it the health of our people. Problems 
exist, and this brief essay deals with a par- 
ticularly sticky problem, one that is rarely 
addressed: the question of the acquisition of 
specialized training. How does one become 
an ophthalmologist ? 

Ophthalmologists are made, not born. It 
is true that to be a good ophthalmologist one 
must be born with certain characteristics, 
such as reasonably good vision, manual dex- 
terity, a passion for small detail, and a 
moderate degree of intelligence. The oph- 
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thalmologist, more than any other medicel 
specialist, must perceive and judge the 
meaning of his visual perception and then 
couple the myriad minute details that floo 1 
his eye with the large storehouse of informa- 
tion he has accumulated during his training. 
He must learn to manipulate fine instru- 
ments. The eye is his sphere of interest, but 
the body his province. 

One can read many books dealing wit 
the various facets of ophthalmology, but the 
academy of learning is the patient. Aqueous 
vein, cornea guttata, cells and flare, vitreous 
collapse, macular edema—these are all mer - 
tal abstractions until concretely fixed by 
multiple observations on multiple patients. 
The resident in training thus must see many 
patients but, unless he is guided by some- 
one who sees more than he does, his ability 
to learn is limited. How often does the firs-- 
year resident “miss” minor ocular inflan - 
mation, iridodonesis, the peripheral retinal 
hole? Many times, but hopefully less fre- 
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quently with each passing day of guided 
observation. 

This brings up the important question: 
Who should train the neophyte ophthal- 
mologist? Should it be his resident colleague 
with, perhaps, one year more of training, a 
more senior resident, a junior staff man, 
or a senior staff man? The answer is all 
must help to train the neophyte. Each has 
an important role. The resident, a year 
ahead, is sufficiently advanced to pass along 
advice about pitfalls he himself encountered. 
It is also good for the freshman resident to 
receive advice from someone ahead of him 
but not too far ahead, for a more experi- 
enced man sometimes forgets the problems 
encountered in each step of the learning 
process. The senior resident should, by his 
actions, demonstrate that it is possible to 
achieve skill and confidence as an. ophthal- 
mologist even while a resident. The staff 
men teach from experience. The younger 
men should be familiar with the literature 
and informed about complications they have 
seen or made for themselves, while the older 
men pass along accrued knowledge, wisdom, 
and the aura of assurance and confidence that 
comes from a long, successful career. A 
training program must have ophthalmologists 
who are successful and skillful and dis- 
courage from its teaching rolls those whose 
careers are littered with mediocrity and dis- 
aster. It obviously must shun those whose 
ethics are not of the highest standards. 

Since we stated that the patient is our 
academy we must ask which are the patients 
from whom.one learns? A resident must 
learn from every patient. In the United 
States we still find in many training institu- 
tions a duality between “private” and “‘ser- 
vice” patients. While Medicare and Medicaid 
have made medical care financially available 
to most people, such government programs 
have not entirely obliterated the distinction 
between patients. It would be tragic to persist 
in such distinction. One possible answer is to 
consider all patients entering a training in- 
stitution as “people to be served.” The ser- 
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vice should be equal for all, regardless of 
means. If such a system is to work to the 
advantage of everyone concerned, ie., the 
patient, the trainee, and the full-fledged oph- 
thalmologist, then it must be recognized that 
every patient is a teaching patient for all 
and not just his own private ophthalmologist, 
and that no patient is a "service" patient. 
The attending staff should decide on any 
course of action that might drastically effect 
the patient, that is, any decision to operate 
on or to alter a patient’s course of therapy. 
The trainee must learn why such a course 
of action is taken and what it means. 

In surgery we face a paradox. The best 
surgery is often done by the most experi- 
enced and most competent surgeon. How- 
ever, if such a person does all the surgery 
where will the next year’s surgeons receive 
their training? In a training program, the 
budding ophthalmic surgeon must be guided 
through the various stages of surgery. First, 
he must read about the various procedures, 
their merits and pitfalls, their usual course, 
and their complications. Then he must learn 
to assist a competent surgeon. He must be 
given graded responsibility and walked 
through the steps of a procedure. When he 
is ready, he should be allowed to do entire 
operations, but always under direct super- 
vision. As a practical measure for the ulti- 
mate good of our health care system, we 
must allow competent residents to operate 
on any patient within their province, that is, 
both "private" and "service." On the other 
hand, we must not allow them to operate 
in any case not within their grasp. 

In our daily professional lives we learn 
about new techniques, new instruments, and 
new drugs for we must adapt to the chal- 
lenge of changing technology. However, we 
cannot overlook the nontechnical aspect of 
training, namely, compassion, integrity, and 
dedication to patients. These qualities, ex- 
pected of all physicians, can be written about 
and discussed but can only be learned by 
example and reinforced by constant applica- 
tion. It is devotion to these premises that 
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wil keep medicine, as ever, the great pro- 
fession. 
PauL HENKIND 


CORRESPONDENCE 


Trance DEVICE ron. FLUORESCEIN 
ANGIOGRAPHY 


Editor: 


The metronome may be used as an in- 
expensive timing device in fluorescein angi- 
ography. I have found it convenient to set 
the metronome at 40 beats per minute. Prior 
to injecting fluorescein, I mark the film with 
a deliberate overexposure. I then inject the 
fluorescein and count three beats (4.5 sec- 
onds) before taking 14 exposures, one on 
each beat (21 seconds). I end the sequence 
with another marking frame. 

The first exposure after the first marking 
frame represents 4.5 seconds, the second 
6.0 seconds, and the like. 

This timing allows for the wide variation 
in arm to retina time, and for pathologic 
retinal circulation times. It uses only 16 
frames, leaving enough film for other neces- 
sary exposures. 

MICHAEL J. SCHERMER, M.D, 
Davis, California 


CORRECTION 


The 5-day-old infant with congenital ocular 
melanoma reported by C. H. Greer in 1966 and 
cited in "Congenital melanomas,” by A. B. Reese 
(Am. J. Ophthalmol. 77:798, 1974), was erroneously 
reported as a fatality. On the contrary, the child 
is alive and well at age 9 years. 


BOOK REVIEWS 


TRAITEMENT CHIRURGICAL DES AFFECTIONS 
OcurAmtzs, 2nd ed. (3 vol.). By L. Guil- 
laumat, L. Paufique, and R. De Saint- 
Martin. Paris, Doin, 1974. Clothbound, 


BOOK REVIEWS 15: 


1512 pages, 588 black and white figures 
$138 


Of the three volumes that make up this 
second edition, only volumes 2 and 3 are 
actually new since the second edition o` 
volume 1 appeared in 1971 and was re- 
viewed at that time (Am. J. Ophthalmol. 72 
1161, 1971). Further, since the first editio 
of the entire set is not available to this re- 
viewer for comparison, this review will con 
sider all three volumes de novo. 

In contrast to most American texts o 
ocular surgery each volume of this set comes 
nicely to hand, measuring about 7 X 1° 
inches and containing only 600 pages o7 so. 
The text material is typically Gallic, that is, 
orderly and logical—volume 1 devoted t: 
generalities, anesthesia, cataracts, glaucoma. 
trauma, and radiation injuries; volume 2 to 
the conjunctiva, cornea, eyelids, and lacrimal 
apparatus; and volume 3 to strabismus, 
retinal detachments, ocular tumors, and or- 
bital disease. However, this simple listing 
does an injustice to the incisive writing and 
delicacy with which these authors describe 
their enormous experience in ocular surgery. 
Two examples: "The surgeon must under- 
take the surgical performance only when h^ 
is in full possession of all his intellectual 
faculties and of all his physical resources. 
... “The operative field being very reduced 
in ophthalmology there are only inconve- 
niences in admitting numerous assistants. 
Teaching by films or by television is infinitely 
preferable." 

In spite of the augustness of the authors 
of this treatise, there are statements with 
which one might take exception, such as 
"hyaluronidase and trypsin hasten the re- 
sorption of retrobulbar hemorrhages . . ." 
"the exact knowledge of the Smith maneuvec 
should be familiar to all intracapsular cata- 
ract surgeons." On the other hand it is per- 
haps the alternative opinions of surgeons 
from countries other than one's own thet 
makes reading foreign texts enjoyable ani 
informative. 
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It 1s unlikely that a reader, whose primary 
language is not French, would find the rather 
substantial investment required to purchase 
these books worthwhile. However, those with 
a smattering of la belle langue (and of course 
francophones) will find a casual perusal in 
their local libraries great fun. 

DAVID SHOCH 


MEDICAL IMPAmMENT TO Dnne. By 
Julian A. Waller. Springfield, Illinois, 
Charles C Thomas, 1973. Paperback, 95 
pages, table of contents, index, 7 black 
and white figures. $4.95 


The purpose of this book is to promote the 
interests of highway safety through the regula- 
tion of drivers with medical handicaps while 
simultaneously imposing as.small a burden as 
possible on the driver, his family, and his com- 
munity. 


Julian Waller has broad experience with 
the nationwide transportation problem and 
its medical aspects. He is an authority on 
alcoholism, the role of drugs, and critical 
epidemiologic research in the control of 
automotive crashes. This thin volume is part 
of the continuity of his contributions to the 
literature and it synthesizes his sense of pro- 
portion and practicality. Dr. Waller blends 
his search for statistically valid directions 
with the unique common sense of clinical 
judgment. He therefore does not identify 
visual factors as major causative elements 
in crash experience. Vision is indexed only 
four times, but a page-by-page reading re- 
fers to vision in 12 different places. An 
example drawn from visual problems in- 
troduces Chapter 2. 

Since 1966, each of the 50 states has been 
obliged by the National Highway Traffic 
Safety Acts to have medical advisory boards, 
and ophthalmologists are needed and solicited 
for these boards. Every board member, oph- 
thalmic and otherwise, should thoroughly 
absorb the material in this straightforward 
exposition of one scholar’s experience. The 
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eight chapters, directed to such specifics as 
epilepsy, cardiovascular disease, diabetes, 
alcoholism, mental illness, drug use, age- 
related factors and other medical conditions, 
are easily understandable to the lay reader 
as well. 

ARTHUR H. KEENEY 


DirLorra. By Robert A. Crone. New York, 
New York, American Elsevier Publishing 
Company, Inc., 1974. Clothbound, 488 
pages, table of contents, index, 445 black 
and white figures. $60 


The title "Diplopia" is misleading because 
the prospective reader may anticipate that 
it is a monograph on one of the symptoms 
encountered in strabismus. It 1s, however, a 
complete and comprehensive discussion of 
the entire subject of ocular motility and 
strabismus. 

The author's writing style and word selec- 
tion are a delight. Illustrations are plentiful ; 
the drawings are simple and consistent 
throughout the text. Most examination tech- 
niques and patients discussed are illustrated 
with superb clinical photographs. Almost 
every statement is supported with references. 
Fifty pages of biblography containing ap- 
proximately 1,500 references comprise one 
section of the text. Copious footnotes and 
references at the bottom of most of the pages 
make up the equivalent of another 20 pages 
of text, thus totaling 70 pages of references 
and footnotes. The index covers more than 
three pages. The text is 371 pages. The 
equivalent of 43 empty or back-up pages 
expands the total pages in the book to 488. 

The first of 18 chapters describes the 
evolution of ocular motility and binocular 
function. The second chapter discusses visual 
orientation in animals and visual localization 
in man. The third, fourth, and fifth chapters 
cover the anatomy of the motor apparatus 
of the eye, the actions of the extraocular 
muscles, and the neurophysiologic control of 
all the eye movements. Description of nor- 
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mal and pathologic binocular vision comprise 
Chapters 6 and 7. Chapter 8 discusses meth- 
ods of examination. Chapters 9 through 16 
present clinical strabismus in all its varia- 
tions. Chapters 17 and 18 describe fusion 
problems in skull trauma, metamorphopsia, 
aniseikonia, and conclude with a discussion 
of monocular diplopia and polyopia. 

The last nine chapters contain case re- 
ports on 169 patients which clinically illus- 
trate the author's didactic material presented 
within these chapters. The clinical pictures 
of the patients, their Hess chart reproduc- 
tions, and binocular field plots are all helpful 
and understandable. However, the many 
pages used to illustrate their fixation dis- 
parity curves, which are difficult to com- 
prehend, probably will not be helpful to the 


SYMPOSIA 


FUNCTIONAL EXAMINATIONS IN OPHTHAL- 
MOLOGY, parts 1 and 2. Edited by J. Fran- 
cois. Basel, Switzerland, S. Karger, 1974. 
Clothbound, 692 pages, table of contents, 
index, 47 tables, 343 black and white fig- 
ures. $77 


MAIN LECTURES 


Dwyver-Joyce, P. (Dublin): The development of 
vision. Some considerations on the stress factors 
influencing the light-sense 


Dusors-Poutsen, A. (Paris): Généralités sur les 
méthodes d'exploration fonctionnelle de Pap- 
pareil visuel 


Hrusy, K. (Mien): Refraktionsbestimmung 
WeaALE, R. A. (London): Fundus reflectometry 


GLIGO, D, AND LurTENBERGER, I. (Rijeka): Seuils 
absolus de luminance 


AULHORN, E. anp Harms, H. (Tübingen): 
Unterschiedsschwellen der Leuchtdichte 


Dreyer, V. (Copenhagen): Visual acuity 


Tweet, L. H. vAN DER AND Estivez, O. (Amster- 
dam): Subjective and objective evaluation of 
flicker 
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reader unless he is a sophisticated clinical 
strabismologist or a researcher in this area. 
The student beginning the study of ocular 
motility and strabismus will find this is a 
difficult text. However, the advanced stu- 
dent in this field will be quick to identity 
the text as a provocative, informative, and 
remarkably complete modern reference 
source. The reader who studies this text 
develops a genuine respect for the author's 
vast knowledge about the basic science of 
motlity and his sound clinical reasoning 
about strabismus. To bring such an ac- 
curate text into existence demanded predi- 
gious effort by the author for which the 
ophthalmic community is grateful. 
MARSHALL M. PARKS 


VERRIEST, G. (Gand): Vision des couleurs. No- 
tions générales 


Tommila, V. (Helsinki): Stereoscopic and bin- 
ocular vision 


ERBAKAN, S. (Ismir): Electronystagmography 
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Augenmuskeln 

Korver, H. F. (Iowa Cily, la): Electro-ocr- 
lography 


BRUNETTE, J.-R. (Montréal): Une technique de 
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(Rotterdam): Electroperimetry 
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PITUITARY APOPLEXY IN ACROMEGALY FOL- 
LOWED BY PARTIAL PITUITARY INSUFFI- 
CIENCY. Jacobi, J. D., Fishman, L. M., 
and Daroff, R. B. (Depts. Med., Neurol., 
Univ. Miami, Miami, Fla.). Arch. Int. 
Med. 134:559, 1974. 


A 26-year-old man with previously undiag- 
nosed acromegaly and bitemporal visual field 
defects later developed the signs and symptoms 
of pituitary apoplexy. The patient survived 
this episode without neurosurgical interven- 
tion. Following this, plasma levels of growth 
hormone were low and unresponsive to insulin- 
induced hypoglycemia and there was clinical 
evidence of regression of acromegalic features. 
Two weeks after the episode, the previously 
observed field defects could not be demon- 
strated. (1 figure, 33 references)—Joel G. 
Sacks 
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BILATERAL INTERNUCLEAR OPHTHALMO- 
PLEGIA. Gonyea, E. F. (VA Hosp., Div. 
Neurol, Univ. Florida College Med., 
Gainesville, Fla.). Arch. Neurol. 31:168, 
1974. 


In a series of 7Z cases of internuclear oph- 
thalmoplegia, 12 of 41 bilateral lesions were 
associated with occlusive cerebrovascular dis- 
ease. Two were verified pathologically. This 
frequency is more in keeping with the patho- 
logic substrate of brain stem infarction in gen- 
eral, and of those with medial longitudinal 
fasciculus (MLF) involvement in particular, 
than has been acknowledged previously. Con- 
vergence, abducting nystagmus, and tropias 
were not reliable in differentiating midbrain 
and pontine involvement. Bilateral vascular 
involvement is frequently associated with at 
least transient impairment of consciousness. 
Associated horizontal conjugate gaze paralysis 
occurred as often as in unilateral lesions. The 
"one-and-a-half syndrome" in a comatose pa- 
tient suggests underlying bilateral MLF le- 
sions. While multiple sclerosis remains the 


, leading cause of bilateral internuclear oph- 


thalmoplegia, vascular lesions are not un- 
common. (2 figures, 1 table, 29 references )— 
Authors’ abstract 


THE EATON-LAMBERT SYNDROME IN OCULAR 
MYASTHENIA GRAVIS. Oh, S. J. (Dept. 
.Neurol, Univ. Alabama School Med., 
Birmingham, Ala.). Arch. Neurol. 31:183, 
1974. 


A case of classical ocular myasthenia gravis 
showed all of the diagnostic features of the 
Eaton-Lambert syndrome. Needle electromyo- 
graphic study showed a myopathic pattern. The 
nerve conduction study documented mild pe- 
ripheral neuropathy. Muscle biopsy showed 
increased sarcolemmal and internal nuclei, 
type II fiber atrophy, and “ragged red” fibers. 
Despite the response of symptoms to pa- 
renterally administered edrophonium chloride 
and neostigmine. bromide, there were minimal 
clinical and electrophysiologic responses with 
orally given pyridostigmine bromide and neo- 
stigmine. With guanidine there was 70% clini- 
cal improvement and normalization of electro- 
physiologic abnormalities, With combined 
medication with guanidine hydrochloride and 
orally administered pyridostigmine, there was 
short-lived 100% clinical improvement. (1 
figure, 1 table, 19 references)—Authors’ ab- 
stract 


JUVENILE (Gai GANGLIOSIDOSIS. Lowden, 
J. A., Callahan, J. W., Norman, M. G, 
Thain, M., and Prichard, J. S. (Hosp. 

- Sick Children, Toronto, Ontario). Arch. 
Neurol. 31:200, 1974. 


A 12-year-old girl with Gy, gangliosidosis 
had been well until five years of age when she 
first developed spasticity and slow progressive 
intellectual deterioration. 8-galactosidase activ- 
ity was virtually absent in leukocytes, urinary 
protein, and cultured fibroblasts. Cerebroside 
6-galactosidase activity was in the high nor- 
mal range. A new nomenclature for the Gy, 
gangliosidoses is proposed in which this pa- 
tient would be classified as having the juvenile 
O variant. (4 figures, | table, 20 references) 
—Joel Sacks 
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Tire NEVUS oF Ora. (French) Guérin, J. C., 
and Daudon-Couteaux, R. (St. Étienne, 
France). Arch. Ophtalmol. 34:359, 1974. 


This congenital pigmentary anomaly is ust- 
ally unilateral, more frequent in women than in 
men and in two-thirds of the cases associated 
with cutaneous pigmentation of the area of the 
first two branches of the trigeminal nerve. It 
may involve the sclera, iris and fundus and 
sometimes the conjunctiva. The most frequent 
extraocular findings are pigmentation of the 
oral and nasal mucosa and the skin of the 
ears. Anatomically, it is analogous to a sacral 
Alongolian spot, and is characterized by the 
presence of intradermic melanocytic cells 
which arise from the neural crest and remain 
in the dermis rather than reaching the epi- 
dermis. (142 references)—David Shoch 


ARCHIVES OF OPHTHALMOLOGY 


SPONTANEOUS VITREOUS HEMORRHAGE, 
Morse, P. H., Aminlari, A., and Scheie, 
H. G. (Dept. Ophthalmol., Univ. Pennsyl- 
vania, Philadelphia, Pa.). Arch. Ophthal- 
mol. 92:297, 1974. 


The underlying cause of 200 cases of spon- 
taneous vitreous hemorrhage was analyzed. In 
order of decreasing frequency, the major 
causes were diabetic retinopathy (54%), ret- 
inal break without retinal separation (1796), 
rhegmatogenous retinal separation (1095), 
posterior vitreous detachment (7.5%), retinal 
neovascularization following central or branch 
vein occlusion (3.5%), and hypertension 
(2%). Congenital retinoschisis, old uveitis 
with posterior vitreous detachment, SC hemo- 
globinopathy with retinal neovascularization, 
and chronic myelocytic leukemia with retinal 
neovascularization were less common causes. 
No cause could be determined in 2.5% of the 
cases. (2 tables, 5 references)-—Authors' ab- 
stract 


CARCINOMA METASTATIC TO THE EYE AND 
ORBIT. Ferry, A. P., and Font, R. L. 
(AFID, Washington, D.C.). Arch. Oph- 
thalmol. 92:276, 1974. 


Of 227 cases of carcinoma metastatic to the 
eye or orbit, the predominant involvement was 
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in the eye in 196 cases, the orbit in 28, anc im 
the optic nerve in three cases. There was no 
preponderance of left-sided involvement. Tho 
primary sites accounting for the most cascs 
were the breast (40%) and the lung (29€; ). 
Of the 217 patients regarding whom follow-up 
information was obtainable, 192 were knowr 
to have died of metastatic tumor. The meciar 
survival was 7.4 months from the time o` 
octlar/orbital operation. Data were presentec 
suggesting that, contrary to prevailing opinion, 
the most common malignant tumor of the eyi 
is metastatic carcinoma, rather than primar: 
uveal malignant melanoma. (2 figures, 1^ 
tables, 19 references )—Authors’ abstract 
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OPHTHALMOLOGY 


GYRATE ATROPHY OF THE CHOROID AND RUI 
INA ASSOCIATED WITH IIYPERORNITIII 
NEMIA. Takki, K. (Dept. Ophthalmol 
Univ, of Helsinki, Helsinki, Finland). Dr 
J. Ophthalmol. 58:2, 1974. 


The association of gyrate atrophy of the 
choroid and retina with hyperornithinemia, i- 
described in a series of 15 patients whose age 
ranged from nine to 51 years. Four stages o` 
the disease could be recognized. Destructive 
changes of the pigment epithelium preceded 
the development of the grossly atrophic, pre 
equatorial patches characteristic of stage l|. 
In the second stage a process of more diti:tsc 
atrophy comes to the fore, localized at fre 
around the posterior pole, but sparing the 
macula. In areas ophthalmoscopically unaf 
fected by atrophy the author describes a veh et 
like pigmentation which, in the late stages o` 
the disease, is very pronounced in the mactla, 
in an annular zone between the diffuse atrophy 
around the posterior pole and the initial pre 
equatorial patches, and in another annula' 
zone just behind the ora. At this stage the 
retinal vessels have become markedly attenu 
ated, while the disk still shows good pinl 
color and good vascularity. Dark-adaptatio: 
deteriorates at about the same rate as the 
ophthalmoscopic appearance of choroid ane 
retina. Cone function is not grossly disturbed 
until the late stages of the disease. The or 
nithine level in plasma, cerebrospinal flu 
and aqueous is about 20 times higher than 1 
normal individuals and does not change wit! 
the course of the disease. Preliminary studie: 
of the enzyme activities in liver biopsies o! 
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six patients have revealed a defect in ornithine- 
ketoacid aminotransferase (OKT). This enzy- 
matic defect is the probable cause of the new 
inborn error of metabolism. (13 figures, 4 
tables, 27 references)—Peter C. Kronfeld 


DIFFERENTIAL DIAGNOSIS BETWEEN THE PRI- 
MARY TOTAL CHOROIDAL VASCULAR ATRO- 
PHIES. Takki, C. (Dept. Ophthalmol., 
Univ. of Helsinki, Helsinki, Finland). Br. 
J. Ophthalmol. 58:24, 1974. 


Choroideremia and central total choroidal 
atrophy (Krill and Archer, Am. J. Ophthal. 
73:562, 1972) are contrasted with gyrate 
atrophy of choroid and retina in ophthalmo- 
scopic and fluorescein-angiographic terms. The 
newly discovered biochemical characteristic 
of gyrate atrophy, the elevated ornithine level 
in plasma, cerebrospinal fluid and aqueous, 
serves as an additional differential-diagnostic 
sign. (8 figures, 2 tables, 21 references)— 
Peter C. Kronfeld 


VASCULAR BASEMENT MEMRRANE CHANGES 
IN DIABETIC RETINOPATHY. Ashton, N. 
(Dept. Pathol, Inst. Pathol, London). 
Br. J. Ophthalmol. 58:344, 1974. 


With the fine structure of normal vascular 
basement membranes as background, Ashton 
reviews the pathology of hyaline arteriolo- 
sclerosis and diabetic glomerulosclerosis. The 
diffuse or nodular thickenings of basement mem- 
branes characteristic of these two conditions 
have been attributed to local and excessive pro- 
duction of membrane material by some investi- 
gators, and to leakage of plasma proteins into 
the membrane (“insudation” leading to “fibrin- 
ous vasculosis") by others. There is a good 
deal of evidence in support of either view; 
a hematogenous origin of at least some of the 
thickening is highly probable. Basement mem- 
brane thickening of the retinal capillaries is a 
common finding in diabetic retinopathy in man 
and in animals; it is made up partly of granular 
and fibrillar material indistingtishable from 
normal basement membrane material, and 
partly of vacuoles containing cholesterol crys- 
tals, lipids and red cell fragments—clearly the 
result of leakage. The thickening is more 
pronounced on the arterial than on the venous 
side, and can, in precapillary vessels, lead to 
partial or complete obstruction of the lumen. 
That, apparently, is the ultra-structural process 
underlying the occlusions of precapillary ves- 
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sels in diabetic retinopathy demonstrated by 
light microscopy 20 years ago (Ashton, 1953). 
To get closer to an understanding of the role 
of basement membrane changes in the patho- 
genesis of diabetic retinopathy, very early 
stages of the disease will have to be examined 
by today's electron microscopic methods. These 
studies will also be pointed at structural signs 
of abnormal permeability of the endothelium 
of the retinal capillaries. (12 figures, 124 ref- 
erences)—Peter C. Kronfeld 


RECENT ADVANCES IN TIIE TREATMENT OF 
SENILE DISCIFORM MACULAR DEGENERA- 
TION BY PHOTOCOAGULATION. Bird, A. C. 
(Retinal Unit, Moorfields Eye Hosp., City 
Rd., London). Br. J. Ophthalmol. 58:367, 
1974. 


Clinically, the lesions of senile disciform 
macular degeneration may be avascular or 
vascular, the difference being the presence, in 
the latter, of blood, gross exudates or blood 
vessels in the space created by the detachment 
of the pigment epithelium. The author advises 
treatment for all avascular lesions, but only 
for those vascular lesions in which fibrovascu- 
lar tissue can be clearly identified and localized 
as not lying directly under the fovea. The 
treatment of the avascular lesions consists of 
photocoagulations in a continuous line around 
the periphery of the detachment and in a 
coarse grid over the central portion of it, 
avoiding the fovea. For the vascular lesions 
heavy, confluent photocoagulation is applied 
to the whole of the fibrovascular tissue. In a 
series of 24 eyes with avascular lesions 2] 
responded with flattening of the retina and 
15 with improvement in visual acuity. The 
acuity remained unchanged in eight eyes and 
fell by one line in one eye. Of 59 vascular 
lesions 43 became flat after one or more treat- 
ment sessions. In 38 of these eyes visual acuity 
improved. If the distance of the fibrovascular 
growth from the foveola is one-eighth disk 
diameter or more, the author feels that the 
prognosis is reasonably good and that the eye 
should be treated without delay. The recent 
introduction of argon laser coagulation with 
slit lamp delivery allows very accurate place- 
ment of treatment. Photocoagulation is, at 
present, the only effective method of treating 
senile disciform macular degeneration, but 
does not influence the basic disease process 
which is due to age and progresses even after 
treatment. (3 figures, 1 table, 32 references) — 
Peter C. Kronfeld 
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THE TOXIC OPTIC NEUROPATHIES. Foulds, 
W. S., Chisholm, I. A., and Pettigrew, 
A. R. (Tennent Inst. Ophthalmol., Univ. 
of Glasgow, Glasgow, Scotland). Br. J. 
Ophthalmol. 58:386, 1974. 


From observations on well over 100 cases 
of tobacco amblyopia the authors have derived 
the concept that the injurious effect of smok- 
ing on vision is due to inefficiency of the 
detoxification system for the cyanide in tobacco 
smoke. The main pathway for cyanide detoxi- 
fication is conversion into thiocyanate which 
requires sulfur donors. The availability of 
suitable sulfur donors in intermediary metabo- 
lism may become reduced in dietary deficiency 
states (in proteins, vitamin B,, or folate) 
which are common in patients with tobacco 
amblyopia. There also is a possible link be- 
tween faulty cyanide detoxification and the 
synthesis of choline which is needed in the 
normal turnover of myelin. Because of its 
decreasing frequency tobacco amblyopia has 
become an unimportant condition in world 
health. Deficiency of the cyanide-handling 
metabolic system in man may prove to be a 
factor of far-reaching importance in the tropi- 
cal ataxic neuropathy which is endemic in 
countries where cyanide-rich cassava (the 
source of tapioca) is a staple article of diet. 
(34 references)—Peter C. Kronfeld 


RECENT ADVANCES IN FLUORESCEIN FUNDUS 
ANGIOGRAPHY. Hayreh, S. S. (Dept. 
Ophthalmol. Univ, of Iowa, Iowa City, 
Ia.). Br. J. Ophthalmol. 58:391, 1974. 


In order to obtain satisfactory, rapid- 
sequence fluorescein angiograms many techni- 
cal requirements have to be met precisely. 
The setup for viewing the angiograms should 
provide high magnification, good resolution and 
an "ordinary" color photograph of the fundus 
for orientation and simultaneous comparison. 
There are hardly any diseases of the posterior 
segment of the eye to the understanding of 
which fluorescein angiography has not made 
a substantial contribution. Outstanding exam- 
ples are the distinction between true and 
pseudo-edema of the nerve head and the dem- 
onstration of gross filling defects in the disk 
and in the surrounding choroid in ischemic 
optic neuropathy. The author regards as proven 
the selective susceptibility of the prelaminar 
disk vessels and of the peripapillary choroidal 
vessels to obliteration under the influence of 
elevated intraocular pressure: in this suscepti- 
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bility he sees the mechanism conducive to 
chronic ischemia of the prelaminar portion of 
the optic nerve in glaucoma. In the choroid 
fluorescein angiography has revealed seg- 
mental distribution of the blood vessels, with 
no direct communications between adjacent 
sectors and actual "watersheds" between clus- 
ters of capillaries. Acute posterior multiple 
placoid pigment epitheliopathy is interpreted 
as a form of multifocal choroidal ischemia. 
The causative process underlying central ser- 
ous central retinopathy is still indefinite. The 
breakdown of the chorio-retinal barrier (re- 
sponsible for the leak) could stil be due to 
a primary lesion of the pigment epithelium or 
of the underlying choriocapillaris. Leakage 
from intraretinal capillaries in the form of 
radiating streaks greatly facilitates the early 
detection of macular edema, before irreversi- 
ble, cystic changes have set in. In venous 
branch occlusions, retinal capillaries can be 
visualized; intactness (completeness) of the 
perimacular capillary arcade is a favorable 
prognostic sign. Fluorescein angiography char- 
acterizes the fundus changes in diabetic ret- 
inopathy, retinal vein occlusion, Eales’ disease, 
sickle cell retinopathy and post-radiation ret- 
inopathy as identical, suggesting an occlusive 
process involving the retinal ‘microcirculation 
as the common etiological factor. (6 figures, ] 
table, 140 references )—-Peter C. Kronfeld 


RETINAL NEOVASCULARIZATION, COLLATER- 
ALS AND VASCULAR SHUNTS. Henkind, P., 
and Wise, G. N. (Dept. Ophthalmol, Al- 

. bert Einstein College Med., New York, 
N.Y.). Br. J. Ophthalmol. 58:413, 1974. 


The distinction, by ophthalmoscopy and 
often more clearly and definitely by fluorescein 
angiography, between neovascularization, col- 
laterals and shunts can be useful in the under- 
standing and management of retinal vascular 
diseases. The term neovascularization applies 
to irregular tufts of vessels growing from 
“native” retinal vessels into areas without such 
vessels (upon, above or below the retina); 
they leak fluorescein, are the most frequent 
cause of vitreous hemorrhage and, in most 
cases, call for elimination by photocoagulation. 
Collaterals develop from and utilize the pre- 
existing capillary bed; they usually link an 
occluded artery, capillary or vein with a patent 
vessel of the same type. Collaterals rarely leak 
fluorescein and should not be treated by 
photocoagulation, for their destruction can 
only lead to further circulatory embarrassment. 
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Retinal vascular shunts may involve large 
vessels (as in a congenital racemose angioma 
or in von Hippel's or Coats's disease) or smaller 
vessels in pulseless disease. More than one of 
these three principal vascular abnormalities 
may develop in any given retinal vascular dis- 
ease. (8 figures, 1 table, 15 references)— 
Peter C. Kronfeld 


RECENT ADVANCES IN OPHTHALMIC GE- 
NETICS. GENETIC COUNSELLING. Jay, B. 
(Genetic Clinic, Moorfields Eye Hosp., 
City Road, London). Br. J. Ophthalmol. 
58:427, 1974. 


The motto of the paper is McKusick’s state- 
ment (1972) that genetic heterogeneity (two 
or more fundamentally distinct entities shar- 
ing the same phenotype) is the rule. Typical 
examples of this heterogeneity are albinism, 
retinitis pigmentosa and the mucopolysaccha- 
ridoses. The search for the underlying geno- 
type, after the recognition of the phenotype, 
can disclose information of great practical 
value to the proband and can provide a more 
precise background for genetic counselling. In 
children with oculocutaneous albinism the sim- 
ple tyrosinase test can distinguish between the 
tyrosinase-negative cases who are likely to be 
severely handicapped visually throughout life, 
and the tyrosinase-positive cases who may 
develop a level of vision sufficient for normal 
schooling. In retinitis pigmentosa the determi- 
nation of the mode of transmission of the dis- 
order is of practical importance since the Lon- 
don series has shown that cases of the 
autosomal dominant form of the disorder have 
a vision of 6/18 or better at the age of 50 
years, while in the autosomal recessive and in 
the X-linked form a visual acuity of 6/60 or 
less at the age of 30 is the rule. A special 
challenge for the ophthalmologist is the recog- 
nition and evaluation of the eye condition of 
heterozygous females in families with retinitis 
pigmentosa or choroideremia, In both disorders 
the fundus changes and functional deficits in 
these heterozygous females vary widely, inter- 
and intrafamilially. In X-linked retinitis pig- 
mentosa, again in the London series, the most 
common manifestation of the. heterozygous 
‘state were segmental areas of atrophy of the 
pigment epithelium with pigment migration 
into the retima, The glistening tapetal reflex 
first described by Falls and Cotterman was 
neither common nor a particularly helpful 
change. In the heterozygous females from 
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families with choroideremia the most common 
fundus change was a fine equatorial and more 
peripheral pigmentation, often in a striated 
and radiating pattern, and unassociated with 
functional deficits. (5 tables, 82 references)—- 
Peter C. Kronfeld 


LABORATORY TESTS FOR CHLAMYDIAL INFEC- 
TION. THEIR ROLE IN EPIDEMIOLOGICAL 
STUDIES OF TRACHOMA AND ITS CONTROL. 
Jones, B. R. (Inst. Ophthalmol., Univ. of 
London). Br. J. Ophthalmol. 58:438, 1974. 


A large amount of laboratory data on ocular 
or genital disease due to chlamydial agents is 
reviewed. The specimens come from patients 
seen in the Near- or Middle-East, Iran, Tunisia 
or England. In many of the studies the author 
has been involved personally. Of the staining 
methods for inclusions in conjunctival smears 
he has found Giemsa 20% more sensitive than 
iodine staining, and fluorescein antibody stain- 
ing (FA) 17% more sensitive than Giemsa. 
With FA, however, there is a real danger of 
false positive results with inexperienced micros- 
copists who read on fluorescence alone with- 
out requiring typical, intracytoplasmic TRIC 
inclusion morphology. For cultivation of the 
agent the author has found irradiated McCoy 
cells (human synovial cells) more satisfactory 
than HeLa cells and far superior to the yolk 
sack of embryonated hen eggs. Serologically, 
the micro-immunofluorescence test (micro-[F) 
demonstrates type-specific antibodies to chla- 
mydial disease in close to 75% of patient sera. 
Isolation positivity in McCoy cells and anti- 
body titers by micro-IF correlate well with 
the clinical severity of trachoma as judged by 
the intensity of papillary and follicular reaction 
of the upper tarsal conjunctiva. Isolation posi- 
tivity also provides an objective measurement 
of the effectiveness of therapy. The author con- 
cludes that the laboratory tests for chlamydial 
infection have advanced to a point at which 
they are sufficiently rapid, sensitive and reliable 
to be of great value in epidemiological studies 
of the prevalence and the intensity of active 
stages of trachoma and related diseases. (13 
figures, 16 tables, 29 references)—-Peter C. 
Kronfeld 


RECENT ADVANCES IN THE STUDY OF UVEITIS. 
Perkins, E. S. (Inst. Ophthalmol., Univ. 
of London, London). Br. J. Ophthalmol. 
58:462, 1974. 


There is hope that the study of uveitis will 
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be furthered by the new tests (lymphocyte 
transformation and leukocyte migration) for 
the detection of cellular immunity, that is, 
cellular hypersensitivity to specific antigens. 
A very promising clue is the demonstration of 
prostaglandin in the aqueous of rabbits with 
experimentally induced anterior uveitis. Corre- 
sponding findings have been obtained 1n human 
eyes with acute anterior uveitis, This involve- 
ment of prostaglandins in ocular inflammation 
makes the favorable response of human uveitis 
to indomethacin, a potent prostaglandin-inhibi- 
tor, readily understandable. Another possible 
clue to the pathogenesis of uveitis is the dis- 
covery of the human leukocyte antigen HL- 
AW 27 in a large percentage of cases of 
uvcitis associated with either ankylosing spon- 
dylitis or Reiter's disease. Regarding the use 
of immunosuppressive drugs in severe uveitis, 
there are results of one double-blind study 
which shows no significant differences be- 
tween controls and treated cases, while in un- 
controlled trials dramatic improvements have 
been reported in individual cases of sympa- 
thetic ophthalmia or Behget's disease. (35 
references)—Peter C. Kronfeld 


NON-OXYGEN INDUCED RETINITIS PROLIF- 
ERANS AND RETINAL DETACHMENT IN 
FULL-TERM INFANTS. Stefani, F. H., and 
Ehalt, H. (Dept. Pathol, Inst. Ophthal- 
mol. Univ. of London, London). Br. J. 
Ophthalmol. 58:490, 1974. 


This histological study comprises 17 eyes 
submitted with case histories indicating that 
the patients were full-term infants (with one 
possible exception) and had not been exposed 
to supplemental oxygen. In two of the 17 eyes 
the diagnosis of Norrie's disease was made 
when further male siblings showed leukokoria 
and other details about the family became 
available. In the remaining 15 cases the ocular 
abnormality was clinically bilateral in ten and 
unilateral in five. Histologically all the globes 
showed total retinal detachment and an angio- 
blastic process with neovascularization on the 
inner surface of the retina. At the first histo- 
logical examination the condition was labeled 
nonoxygen induced retinitis proliferans in full- 
term infants, The goal of the re-examination 
of the material (together with follow-up re- 
ports on the clinical condition of the patients) 
was to arrive at a more specific and, if possible, 
etiological diagnosis. This goal was not 
reached: “A confident diagnosis was usually 
impossible.” The detailed restudy of the his- 
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tology, however, did sugges? classification oí 
ten eyes under the categories of falciform ret 
inal detachment, congenital malformation cui 
to exogenous noxae, or Coats’s disease; five 
eyes could not be classified at all. The author: 
conclude that vasoproliferation is a nonspecific 
reaction occurring not only in retrolental fibro 
plasia, but also in a number of pathologica’ 
conditions whereln retinal detachment is thc 
common feature. In an unsigned editoria 
preceding the article the idea is expressed tha’ 
clarification of this confusing situation may 
come about through research aimed at the 
identification of the diffusible vasoformat've 
factors which stimulate endothelial prolifera 
tion. The recent isolation of such a factor fron 
tumors (Folkman, J. New England J. Med. 
285 :1182, 1971) is most encouraging. «27 
figures, 3 tables, 48 references)—-Peter C, 
Kronfeld 


BRITISH JOURNAL OF RADIOLOGY 


CRANIAL GIANT-CELL ARTERITIS. Hirsch, M., 
Mayersdorf, A., and Lehmann, E. (Dept. 
Diagnostic Radiol, Soroka Med. Ctr. 
Beer-Sheba, Israel). Br. J. Radiol. 47:503 
1974. 


In this patient, the angiograms showed dif- 
fuse involvement of the majority of the large 
intracranial arteries. The angiographic fnd- 
ings form a spectrum ranging from minimil 
calibre changes through alternating longi: 
narrowings, causing fine to moderately cours: 
serrations, up to complete occlusion. (4 figures, 
12 references )—-Joel G. Sacks 


DIABETES 


HyPpoPHyYSECTOMY IN DIABETIC RETIN- 
oPATHY. Adams, D. A. Rand, R. W., 
Roth, N. IL, Dashe, A. M., Gipstein, 
R. M., and Heuser, G. (Jules Stein Ex: 
Inst, Univ. California Center Health Sci- 


ences, Los Angeles, Calif.). Diabetes 
23:698, 1974. 
Cryohypophysectomy was performed 2) 


times in 28 critically selected insulin-dependert 
diabetic subjects who exhibited progressive 
proliferative diabetic retinopathy. The pr: 

cedure was safe, rclatively free of significai t 
complications, and medical management was 
not difficult. Various endocrine parameters «t 
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pituitary function were studied before and 
after surgery with emphasis on growth hor- 
mone activity. Seventeen of the 28 patients 
demonstrated evidence of "complete" pituitary 
ablation with 20 (71.4%) patients showing a 
favorable ocular response after an average 
follow-up of 43 months. Fourteen (82%) of 
the 17 patients with "complete" pituitary 
ablation had a favorable ocular response. Five 
patients had transsphenoidal microsurgical 
pituitary ablation, but this procedure was not 
as satisfactory as cryoablation. Growth hor- 
mone ablation appeared to be a common factor 
in most of the cases who had favorable results, 
particularly illustrated by a few patients who 
improved only after repeat surgery ablated 
growth hormone that had not been eliminated 
by their initial operation. Our data suggest 
that there is a positive relationship between 
the degree of pituitary ablation and successful 
ocular response and support the hypothesis that 
growth hormone may play a causal role in 
diabetic retinopathy. (2 figures, 4 tables, 31 
references)—Authors' abstract 


ELECTROENCEPHALOGRAPHY AND 
CLINICAL NEUROPHYSIOLOGY 


TECHNICAL CONTRIBUTION: A SIMPLE VIS- 
UAL PATTERN STIMULATOR. Evans, B, T., 
Binnie, C. D., and Lloyd, D. S. L. (Depts. 
Med. Electronics and Clin. Neurophysiol- 
ogy, St. Bartholomew’s Hosp., London). 
Electroencephalogr. Clin. Neurophysiol. 
37:403, 1974. 


An electronically controlled visual pattern 
stimulator 1s described comprising a matrix of 
light emitting diodes which can be switched 
to provide pattern reversal over the entire dis- 
play or any combination of sub-quadrants. The 
unit is reliable, easily portable and suitable for 
manual operation or use under computer con- 
trol. (3 figures, 7 references)—Authors’ ab- 
stract 


HEADACHE 


RETINAL DEGENERATION IN HEMIPLEGIC MI- 
GRAINE. Gilbert, G. J., Rappaport, A., and 
Trump, R. (St. Petersburg, Florida). 
Headache 14:77, 1974. 


A 20-year-old woman developed the head- 
ache of migraine; two years later she noted a 
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gradually progressive deterioration of her 
visual acuity with the appearance of increas- 
ing numbers of black spots in her visual fields. 
At age 25, she had her first hemiplegic attack 
associated with a headache. There was no 
family history of hemiplegic migraine. She 
had bilateral pigmentary macular degeneration 
with a pale yellow rim surrounding the macula. 
Numerous unpigmented patches of retinal de- 
generation were in an equatorial distribution 
in perivascular preponderance, a pattern which 
suggested multiple retinal infarcts. A common 
ischemic etiology has been postulated for both 
the migrainous symptoms and the retinal de- 
generation. (1 figure, 18 references )—Joel G. 
Sacks 


OPHTHALMOPLEGIC MIGRAINE—(2 CASES). 
Andersson, P. G. (Braband, Denmark). 
Headache 14:91, 1974. 


Two cases of ophthalmoplegic migraine are 
presented. Both patients have a history of 
migraine and ophthalmoplegia with paresis of 
the oculomotor nerve in connection with at- 
tacks. In both cases the course of the internal 
carotid artery in the cavernous sinus was nor- 
mal, without any signs of aneurysms or other 
abnormalities that could explain the ophthal- 
moplegia. The cause could be a compression 
of the third nerve by the posterior cerebral 
artery or in the cavernous sinus. The reduced 
flow during the first phases of the migraine 
attack may be held responsible for the edema 
which can compress the oculomotor nerve at 
the tentorial edge. (7 figures, 11 references )— 
Author's abstract 


JOURNAL OF NEUROSURGERY 


INTRAOCULAR AND OPTIC NERVE SHEATH 
HEMORRHAGE IN CASES OF SUDDEN INTRA- 
CRANIAL HYPERTENSION. Muller, P. J., 
and Deck, J. H. N. (Dept. Pathol., Tor- 
onto Western Hosp., Toronto, Ontario). 
J. Neurosurg. 41:160, 1974. 


The eyes of 23 patients with sudden intra- 
cranial hypertension were studied at post- 
mortem. Intraocular hemorrhage had occurred 
in 3796 and optic nerve sheath hemorrhage in 
87%. Expansion of the optic nerve sheath, par- 
ticularly the fusiform retrobulbar portion, was 
a consistent finding. The subdural space of the 
optic nerve sheath bore the brunt of the hemor- 
rhage which sometimes communicated with 
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perivascular intradural hemorrhages. Optic 
nerve sheath hemorrhage is shown to result 
from rupture of dural and bridging vessels of 
the optic nerve sheath; this is subsequent to 
optic nerve sheath dilation caused by the trans- 
mission of intracranial pressure through the 
subarachnoid communication between the optic 
nerve sheath and the intracranial cavity. Intra- 
ocular hemorrhage is the result of retinal 
venous hypertension and rupture brought on 
by obstruction of both the central retinal vein 
and the retinochoroidal anastomosis. (8 figures, 
24 references)—Authors' abstract 


VITREOUS HEMORRHAGES AND SUDDEN IN- 
CREASED INTRACRANIAL PRESSURE. Van- 
derlinden, R. G., and Chisholm, L. D. 
(Depts. Surg., Ophthalmol., Toronto Wes- 
tern Hosp., Toronto, Ontario). J. Neuro- 
surg. 41:167, 1974. 


Six cases of bilateral hemorrhage into the 
vitreous body related to intracranial hyperten- 
sion are presented. Four were associated with 
ruptured cerebral aneurysms, and the others 


followed head injury. The onset of vitreous 


hemorrhage was delayed in all cases, and in 
five patients subhyaloid hemorrhages were 
present from 2 to 27 days prior to their ex- 
tension into the vitreous. Visual acuity was 
greatly reduced. The ophthalmoscopic and 
slit lamp appearance of the vitreous are de- 
scribed. The hemorrhages usually cleared 
spontaneously within 24 months, and vision 
returned to normal. Surgical treatment to re- 
move residual vitreous blood in selected cases 
is outlined. (5 figures, 36 references )—Au- 
thors’ abstract | 


KLINISCHE MONATSBLATTER 
FÜR AUGENHEILKUNDE 


MUCOPOLYSACCHARIDES AND PATHOGENESIS 
OF CORTISONE GLAUCOMA, (German) Fran- 
cois, J., and Victoria-Troncoso, V. (Eye 
Clinic, Univ. Ghent, Ghent, Belgium). 
Klin. Monatsbl. Augenheilkd. 165:5, 1974. 


The anterior chamber angle normally con- 
tains mucopolysaccharides which may become 
hydrated. This biological edema may obstruct 
the trabecular meshwork. However, under ordi- 
nary circumstances the physiologic liberation 
of catabolic enzymes from lysosomes depoly- 
merizes the mucopolysaccharides and prevents 
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this obstruction. However, when topical corti- 
costeroids are given there is a strengthening 
of the lysosomal membranes which prevents 
the liberation of the catabolic enzymes and 
thus facilitates the obstruction of the angle. 
(6 figures, 17 references)—David Shoch 


VITREOUS CHANGES IN ADVANCED AGE. (Ger- 
man) Fanta, H. (Krankenanstalt Rudolf- 
stiftung, Vienna, Austria). Klin. Monat- 
sbl. Augenheilkd. 165:76, 1974. 


The author examined 300 autopsy eyes and 
found that frequently what had been diagnosed 
as posterior vitreous detachment with the 
biomicroscope actually was the formation of a 
large lacuna in the vitreous which had al- 
ready undergone senile changes. Pathologic 
examination shows that in these cases fre- 
quently there is vitreous still present on the 
retina and the lacuna lies anterior to this. (8 
figures, 23 references)—David Shoch 


OCULAR DAMAGE DUE TO MYAMBUTOL 
(ETHAMBUTOL). (German) Pau, H. 
(Univ.-Augenklinik; Dusseldorf, Ger- 
many). Klin. Monatsbl. Augenheilkd. 
165:121, 1974. 


The most common ocular complication due 
to ethambutol intake is damage to the optic 
nerve which is usually first manifested as a 
change in color vision. A less common ocular 
complication is retinal hemorrhage and the 
appearance of very fine pigmentation between 
the optic disk and macula. Ocular damage due 
to ethambutol occurs at a dose level of over 
25 mg/kg/day. The authors recommend that 
this drug be taken at a level of 25 mg/kg/day 
for only three months and that this should 
then be reduced to 20 mg/kg/day. (2 figures, 
6 tables, 18 references) —David Shoch 


LANCET 


COMPUTER-ASSISTED TOMOGRAPHY. Gawler, 
J., Bull, T. W. D., Du Boulay, G. H., and 
Marshall, J. (Inst. Neurol, National 
Hosp. Nervous Diseases, Queen Square, 
London). Lancet 2:419, 1974. 


The diagnostic value of computerized to- 
mography (c.t.) with the EMI scanner has 
been assessed in a prospective study of 106 
patients thought to have an intracranial tumor 


168 


on clinical grounds alone. Ninety-two patients 
were undergoing investigation for the first 
time and 14 were suspected of having a recur- 
rence of a previously excised tumor. À tumor 
was ultimately confirmed in 75 of the 92 pa- 
tients in the first group. The c.t. scan permitted 
diagnosis of a neoplasm in 65 and was ab- 
normal in a further six patients finally shown 
to have a tumor. In addition, five patients were 
fnaly diagnosed as having cerebral atrophy 
and four cerebral infarction; the c.t. scan 
recognized abnormalities in all these patients. 
In the second group a tumor recurrence was 
confirmed in ten patients, and all were recog- 
nized by the c.t. scan. C.t. scanning has been 
compared with- the conventional neuroradio- 
logical investigations in these patients, and it 
emerges with.a diagnostic potential similar to 
angiography and pneumoencephalography. (6 
figures, 3 tables, 8 references)—-Authors’ ab- 
stract 


TRANSACTIONS OF THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


GEOGRAPHIC HELICOID PERIPAPILLARY CHOR- 
OIDOPATHY. Schatz, H., Maumenee, A. E., 
and Patz, A. (Wilmer Inst., Johns Hop- 
kins Hosp., Baltimore, Md.). Trans, Am. 
Acad. Ophthalmol. Otolaryngol. 78:747, 
1974, 


Geographic helicoid peripapillary choroidop- 
athy is a progressive disease which involves 
the pigment epithelium, choriocapillaris, and 
choroidal vasculature. Nine patients with 
GHPC were studied extensively by ophthal- 
moscopy and fluorescein angiography. In the 
active stages of the disease the geographic 
lesion progresses by extension from the optic 
disk, usually toward the macula area. Eventu- 
ally, the lesion evolves into an inactive stage 
showing atrophy of the choriocapillaris and 
pigment epithelium, with subretinal scar for- 
mation. Although not uniformly so, the dis- 
ease tends to be bilateral, and it occurs in 
middle-aged adults. None of the patients 
studied had a family history of eye disease, 
and there’ were no associated toxic or inflam- 
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matory factors, except for one patient with 
concurrent “influenza” and another with uni- 
lateral maxillary sinusitis. The etiology re- 
mains unknown. (12 figures, 1 table, 9 ref- 
erences )—Authors’ abstract 


FUNDUS CHANGES IN THE HEREDITARY 
NEPHROPATHIES. Peterson, W. S., and Al- 
bert, D. M. (Dept. Ophthalmol., Yale 
Univ. School Med., New Haven, Conn.). 
Trans. Am. Acad. Ophthalmol. Otolaryn- 
gol. 78:762, 1974. 


Three patients are described in whom prom- 
inent fundus changes are associated with dif- 
fuse hereditary renal diseases: hereditary 
chronic nephritis, or Alport's syndrome, in 
two patients, and polycystic kidney disease in 
a third. The fundus changes observed consist 
primarily of an apparent disturbance in the 
retinal pigment epithelium, present bilaterally 
and localized symmetrically in the midperiph- 
eries, Macular abnormalities may be associated. 
These changes appear to represent at least a 
variant of the flecked retina syndrome, and 
appear to be a new ocular finding associated 
with the diffuse hereditary nephropathies. A 
review of the principal systemic and ocular 
features of these disorders is presented, and 
certain theoretic and clinical implications are 
discussed. (8 figures, 2 tables, 43 references )—— 
Authors’ abstract 


TUMOR-ASSOCIATED ANTIBODIES IN THE 
SERUM OF OCULAR MELANOMA PATIENTS. 
Federman, J. L., Lewis, M. G., Clark, 
W. H. Jr., Egerer, I., and Sarin, L. K. 
(Wills Eye Hosp. Philadelphia, Pa.). 
Trans. Am. Acad. Ophthalmol. Otolaryn- 
gol. 78:784, 1974. 


With the use of indirect immunofluorescent 
techniques, the authors were able to demon- 
strate the presence of autologous, tumor- 
associated antibodies in the serum of 1l pa- 
tients with primary ocular choroidal malig- 
nant melanomas. In addition, the sera were 
also used against normal choroidal melano- 
cytes and all these failed to show fluorescence. 
(1 figure, 5 tables, 33 references)-—David 
Shoch 


NEWS ITEMS 


Epitep BY THOMAS CHALKLEY, M.D. 
700 North Michigan, Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


AMERICAN BOARD OF OPHTHALMOLOGY 
EXAMINATION SCHEDULE 


The oral examinations of the American Board 
of Ophthalmology will be held as follows: May 
8-11, 1975, San Franctsco; Oct. 19-22, 1975, Phila- 
delphia; May 7-10, 1976, Philadelphia, and Oct. 
21-24, 1976, San Francisco. 

Written examinations will be held Jan. 17, 1976, 
at various centers throughout the United States 
and Canada. Applications must be postmarked prior 
to Aug. 1 of the year preceding each examination 
to be reviewed. Address all communications to 
Francis H. Adler, M.D., Secretary-Treasurer, 
American Board of Ophthalmology, 8870 Towanda 
St, Philadelphia, PA 19118. 


SECOND INTERNATIONAL SYMPOSIUM OF 
Eve SURGERY 


The Second International Symposium of Eye 
Surgery will be held in Bologna, Italy, May 25- 
29, 1975. Subjects to be discussed include: Ocular- 
orbital prosthesis implants, strabismus and nystag- 
mus, retinal detachment, and vitreous surgery. 
Simultaneous translation will be provided in En- 
glish, French, Italian, and German. Registration 
fee is $150. For further information, write Pro- 
fessor G. Cristini, II Simposio Internazionale de 
Chirurgia Ocular, Clinica Oculistica Universita, 
Via Massarenti 9, Bologna, Italy. 


GERMAN OPHTHALMOLOGICAL SOCIETY: 
ANNUAL MEETING 


The annual meeting of the German Ophthal- 
mological Society will be held Sept. 21-24, 1975, 
at the “Haus der Technik,” Essen, Germany. The 
main topic of the meeting is “Peripheral retina.” 
Simultaneous translation will be provided in Ger- 
man, English, and French. First written invitations 
will be sent in the spring of 1975, For further in- 
formation, write Professor G. Meyer-Schwickerath, 
D 43 Essen, Universitats-Augenklinik, Essen, Ger- 
many. 


UNIVERSITY OF CHICAGO: 
ANNUAL ALUMNI Day 
The Annual Alumni Day of the Department of 


Ophthalmology of the University of Chicago will 
be held March 5, 1975, at Albert Merritt Billings 
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Hospital. A buffet luncheon beginning at 11:30 A.M. 
in the eye laboratories will precede the scientific 
program. All ophthalmologists are invited to attend. 
There are no fees. For further information, write 
Walter H. Stern, M.D., Assistant Professor of 
Ophthalmology, 950 E., 9th St, Chicago, IL 60637. 


HARVARD UNIVERSITY: 
NEURO-OPHTHALMOLOGY COURSE 


Harvard Medical School will sponsor a neuro- 
ophthalmology course March 24-28, 1975, under the 
directorship of David G. Cogan and Shirley H. 
Wray. For further information, write Shirley H. 
Wray, M.D., Harvard Medical School, Massa- 
chusetts Eye and Ear Infirmary, Howe Labora- 
tory of Ophthalmology, 243 Charles St, Boston, 
MA 02114. 


OcuLoPLASTIC SURGERY COURSE 


The Good Samaritan Hospital and Bascom 
Palmer Eye Institute will cosponsor a Day of 
Oculoplastic Surgery, March 1, 1975, at Good 
Samaritan Hospital, West Palm Beach, Florida. 
The faculty includes: A. B. Reese, Alston Callahan, 
Pierre Guibor, and Richard Tenzel. The fee is 
$25, and the course is accredited for Category I 
credit from the American Medical Association. For 
further information, write C. R. Baker, M.D., 1411 
N. Flagler, Dr, West Palm Beach, FL 33401. 


COLUMBIA UNIVERSITY: 
OPHTHALMIC RApIOLOGY COURSE 


Columbia University College of Physicians and 
Surgeons will sponsor a course in ophthalmic radi- 
ology, March 21 and 22, 1975. Guy D. Potter, 
professor of radiology, is director of the course 
to be held at Columbia-Presbyterian Medical Cen- 
ter, 622 W. 168th St, New York, New York. 
Routine radiography, tomography, ultrasonography, 
and special procedures used in the diagnosis of 
orbital and eye diseases will be included. The role 
of radiology in surgical planning will be emphasized. 
Tuition is $125, and the course is accredited by 
the AMA Category I award for 14 hours. 


UNIVERSITY OF CINCINNATI: 
LASER SAFETY COURSE 


The Medical Laser Laboratory and the office of 
Continuing Medical Education of the University of 
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Cincinnati will hold the eighth semi-annual short 
course on laser safety, March 24-28, 1075, at the 
Medical College, University of Cincinnati, Cincin- 
nati, Ohio. Tuition is $375; the course director is 
R. James Rockwell, Jr. For further informaton, 
write Laser Safety Course, CONMED, New Medi- 
cal College Building, Cincinnati, OH 45229, or 
telephone (513) 559-4405. 


West VIRGINIA ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY: 
SPRING MEETING 


The West Virginia Academy of Ophthalmology 
and Otolaryngology will hold its national spring 
meeting April 27-30, 1975, at the Greenbrier Hotel, 
White Sulphur Springs, West Virginia. Speakers 
for the ophthalmology section include: Jorge N. 
Buxton, Eugene M. Helveston, Norman Sanders, 
David Shoch, and Richard C. Troutman. Hotel 
accommodations should be made directly with the 
Greenbrier Hotel. The registration fee is $125; 
checks should be made payable to the West Vir- 
ginia Academy of Ophthalmology and Otolaryngol- 
ogy and addressed to J. Elliott Blaydes, Jr, M.D., 
Blaydes Clinic, Between North and Frederick Sts. 
on Woodlawn Ave., Bluefield, WV. 


New ORLEANS ACADEMY OF 
OPHTHALMOLOGY: NEURO-OPHTHALMOLOGY 
COURSE 


The New Orleans Academy of Ophthalmology 
will hold its 24th Annual Symposium Course on 
Neuro-ophthalmology, Feb. 22-26, 1975, at the Fair- 
mont-Roosevelt Hotel, New Orleans. Registration 
fee is $175 for practitioners, $75 for residents out- 
side Louisiana with an accompanying letter of 
identification from the chief of service. For further 
information, write New Orleans Academy of Oph- 
thalmology, 515 Audubon Bldg., 931 Canal St., New 
Orleans, LA 70112; telephone (504) 524-0085. 


AVAILABILITY OF FELLOWSHIP IN 
COMMUNITY EYE CARE 


The Department of Ophthalmology of Baylor 
College of Medicine, in collaboration with the Har- 
ris County Hospital District, Houston, Texas, is 
seeking licensed ophthalmologists as candidates for 
the appointment as Fellow in community ophthal- 
mology from July 1975 through June 1976. This 
ophthalmologist, supported by a staff of driver- 
technician and secretary-bookkeeper; will be in 
charge of the Mobile Eye Care Unit deployed in 
five locations of Houston’s inner city. The unit 
contains two complete facilities for eye examina- 
tion, autoclave, refrigerator, toilet, telephone, pe- 
rimeter, and the like. The fellowship offers an 
unusual opportunity for an ophthalmologist to 
determine optimal means of eye care to less- 
advantaged segments of the population, to perform 
clinical studies of system effectiveness, and to at- 
tend all of the weekly academic conferences, rounds, 
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and didactic teaching sessions of the department. 
Spanish-speaking ability is desirable, but not essen- 
tial. The stipend is $12,000. For further informa- 
tion, write David Paton, M.D., Department of 
Ophthalmology, Baylor College of Medicine, Texas 
Medical Center, 1200 Moürsund, Houston, TX 
/7025. 


BAUSCH AND LOMB AWARDS 
OPHTHALMOLOGY FELLOWSHIPS 


Bausch and Lomb Soflens division has awarded 
two ophthalmology fellowships, each having an 
annual stipend of $15,000, to Allan Sugar, Univer- 
sity of Florida, Gainesville; and to David Vastine, 
University of Illinois Eye and Ear Infirmary, Chi- 
cago. The awards were made for study and treat- 
ment of external diseases of the eye. The commit- 
tee to select recipients of the awards includes 
A. E. Maumenee, Claes Dohlman, and John Dyer. 


Docror-To-Doctor MEDICAL 
JOURNAL PROGRAM 


Doctors in the United States are asked to send 
their medical journals—after having read them-—to 
colleagues overseas (Asia, Latin America, and 
Africa) who wish to have access to current medi- 
cal literature but, because of either currency regu- 
lations or actual costs involved, cannot themselves 
subscribe to medical periodicals. Participants will be 
supplied with the name, address, and medical spe- 
cialty of doctors in these areas who wish to re- 
ceive much-wanted journals (particularly specialty 
journals) and will mail them directly to their 
overseas colleague. The “Doctor-to-Doctor” pro- 
gram is sponsored by the American Medical As- 
sociation with the collaboraton of the World 
Medical Association. Persons wishing to participate 
in the program should send their names, addresses, 
and titles of journals they would be willing to con- 
tribute to Doctor-to-Doctor Program, c/o The 
World Medical Association, Inc, 10 Columbus 
Circle, New York, NY 10019. 


PERSONALS 
RupoLPH H. Bock 


Rudolph H. Bock, Arcata, California, joined 
Project HOPE's medical teaching staff in Jamaica. 
Dr. Bock previously served in Hope programs in 
Peru, Nicaragua, and Columbia. 


ALBERT C. Esposito 


Albert C. Esposito, of Huntington, West Vir- 
ginia, received the 1974 Stritch Medal, which is 
given annually to a physician, medical educator, or 
medical research scientist for outstanding contribu- 
tions in his field. The award was presented to Dr. 
Esposito at the Annual Award Dinner for Loyola 
University Stritch School of Medicine, Nov. 19, 
1974. 
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Ficut For SIGHT, INC, AWARDS 


According to Dr. Charles A. Perera, chairman 
of the Scientific Advisory Committee, the support 
extended this year by Fight For Sight, Inc, in- 
cluded: 30 grants-in-aid, 11 postdoctoral research 
fellowships, 11 student fellowships, four clinical 
research service projects, and two departmental 
awards to assist institutions with developing pro- 
grams in ophthalmic research, 

Information and application forms for 1975-1976 
awards are available from: Secretary, Fight For 
Sight, Inc, 41 W. 57th St, New York, NY 10019. 
March 1, 1975, is the closing date for receipt of 
requests. i 

New members of the Scientific Advisory Com- 
mitttee include: Charles J. Campbell, M.D., chair- 
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man, Department of Ophthalmology, Columbia Uni- 
versity, New York; Claes Dohlman, M.D., chief, 
Department of Ophthalmology, Harvard University, 
Cambridge; Paul Henkind, M.D., chairman, De- 
partment of Ophthalmology, Albert Einstein Col- 
lege of Medicine, Bronx ; and Alan M. Laties, M.D., 
Department of Ophthalmology, University of Penn- 
sylvania, Philadelphia. Other members of the 
Committee are: Bernard Becker, Goodwin M. 
Breinin, Arthur G. DeVoe, Thomas D. Duane, 
Morton F. Goldberg, Monte Holland, Herbert E. 
Kaufman, Arthur H. Keeney, V. Everett Kinsey, 
Carl Kupfer, Irving H. Leopold, A. E. Maumenee, 
Frank W. Newell, Edward W. D. Norton, G. Rich- 
ard O'Connor, Charles A. Perera, Harris Ripps, 
Theodore C. Ruch, Samuel L. Saltzman, Harold C. 
Scheie, and Bradley R. Straatsma. 


FIGHT For SIGHT, INC. AWARDS 
1974-1975 


GRANTS-IN-AID | 


ÍNVESTIGATOR AND INSTITUTION 


Jules L. Baum, M.D. 
New England Medical Center Hospital 
Boston, Massachusetts 


Michael Belkin, M.D. 
Hadassah Medical Organization 
Jerusalem, Israel 


Thomas O. Bennett, B.A. 
University of Illinois 
Chicago, Illinois 


G. David B. Bridges, Ph.D. 
New York University Medical Center 
New York, New York 


Ann H. Bunt, Ph.D. 
University of Washington 
Seattle, Washington 


D. Jackson Coleman, M.D. 
Columbia University 
New York, New York 


Anne C. Cornwell, Ph.D. 

Margaret B. Bellhorn, Ph.D. 

Maynard H. Makman, M.D. 
Montefiore Hospital and Medical Center 
Bronx, New York 


Carl Ellenberger, Jr., M.D. 
The Pennsylvania State University 
Hershey, Pennsylvania 


Arthur C. Ellison, Ph.D. 
The University of Texas 
San Antonio, Texas 


AMOUNT 


Project TITLE AWARDED 


Collagen synthesis in mass cultures of hu- 


man endothelium $2,500 
A clinical in-vivo method for detection and 

analysis of metals in the eye 6,109 
Evaluation of toxicity of intravitreal injec- 

tion of gentamicin, kanamycin, BB-K8 

and tobramycin in owl monkey eyes 2,020 
Cis-trans isomers of vitamin A in ocular 

tissues: 4,000 
Tracing of neuronal connections in the pri- 

mate visual system 4,350 
Isometric viewing of three-dimenstonal ultra- 

sonograms 5,400 
Electrophysiological biochemical and mor- 

phological changes in the retina following 

monocular visual deprivation in kittens 4,000 
Oculomotor effects of cerebellar lesions in 

trained monkeys 6,000 
Intravenous effects of pimaricin on mycotic 

endophthalmitis 5,500 
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INVESTIGATOR AND INSTITUTION 


John R. Griffin, M.D. 
University of California 
Davis, California 


Joan M. Hall, Ph.D. 

Francis I. Proctor Foundation 
University of California 

San Francisco, California 


John K. Harting, Ph.D: 
University of Wisconsin 
Madison, Wisconsin 


Carolyn C. Huntley, M.D. 
Wake Forest University 


Winston-Salem, North Carolina 


Robert W. Knighton, Ph.D. 
University of Miami 
Miami, Florida 


Maurice E. Langham, Ph.D. 
Johns Hopkins University 
Baltimore, Maryland 


*Norman S. Levy, M.D. 
University of Florida 
Gainesville, Florida 


Bernard E. McCarey, Ph.D. 
University of Florida 
Gainesville, Florida 


*Trene H. Maumenee, M.D. 
Johns Hopkins University 
Baltimore, Maryland 


*Roberta L. Meyers, Ph.D. 
University of California 
Los Angeles, California 


Tsuyoshi Murao, M.D. 
Retina Foundation 
Boston, Massachusetts 


Christopher A. Paterson, Ph.D. 


University of Colorado 
Denver, Colorado 


Roswell R. Pfister, M.D. 
University of Colorado 
Denver, Colorado 


*Steven M. Podos, M.D. 
Washington University 
St. Louis, Missouri 


Giuseppina Raviola, M.D. 
Boston University 
Boston, Massachusetts 


* Continuation Award. 
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AMOUNT 
Project TITLE AWARDED 


Transvitreal chorioretinal biopsy in the 
Macaca mulatta 


Delayed hypersensitivity in ocular immune 
responses 


Cortical effects of visual deprivation 


Ocular toxocariasis. Development of diag- 
nostic tests 


Electrophysiological evaluation of eyes with 
opaque vitreous 


Onchocerciasis (river blindness) 


Axoplasmic flow in the primate optic nerve 


Clinical use of the specular microscope 


Treatment of retinal degeneration 


The role of prostaglandins tn ocular in- 
flammation 


Search for the cause of retinoblastoma 


Cyclic nucleotide involvement in corneal epi- 
thelial growth and migration 


Scanning electron microscopy of regenerating 
corneal epithelium 


Arachidonic acid and primary open-angle 
glaucoma 


Ultrastructural study of ctliary epithelium 
using freeze-fracturing technique 


$5,000 


3,000 


4,800 


5.000 


4,190. 


1,570 


3,000 


7,000 


2,195 


2,300 


2,500 


5,895 
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INVESTIGATOR AND INSTITUTION 


Frederick Reeser, M.D. 
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ÅMOUN: 


Experimental vitreal membranes 


The Medical College of Wisconsin 


Milwaukee, Wisconsin 


Stephen J. Ryan, Jr, MD. 


University of Southern California 


Los Angeles, California 


Samuel Sokol, Ph.D. 


Experimental disciform 


Tufts New England Medical Center Hospital 


Boston, Massachusetts 


Morton B. Waitzman, Ph.D. 
Emory University 
Atlanta, Georgia 


Paul Witkovsky, Ph.D. 
Columbia University 
New York, New York 


Shirley H. Wray, M.D. 


Massachusetts General Hospital 


Boston, Massachusetts 


NAME AND [NSTITUTION 


Christine Armett-Kibel, 
Ph.D. 

Harvard University 

Cambridge, Massachusetts 


Steven B. Berger, Ph.D. 

Harvard Medtcal 
School--MIT 

Cambridge, Massachusetts 


Ronald Boothe, Ph.D. 
University of Washington 
seattle, Washington 


John S. Cohen, M.D. 
University of California 
San Francisco, California 


Donald Freeman, O.D. 
University of California 
Berkeley, California 


Lily Jan, Ph.D. 

California Institute of 
Technology 

Pasadena, California 


John Merritt, M.D. 
University of Miami 
Miami, Florida 


Krystyna Nardelli-Olkowska, 
M.D. 

Emory University 

Atlanta, Georgia 


Direct SUPERVISOR 


Dr. John Dowling 


Dr. H. Eugene Stanley 


Jennifer Lund, Ph.D. 


Robert N. Shaffer, M.D. 


Elwin Marg, Ph.D. 


Professor Seymour Benzer 


John T. Flynn, M.D. 


Morton B. Waitzman, Ph.D, 


detachment. 


POSTDOCTORAL RESEARCH FELLOWSHIPS 


The 


AWARDED 


$2,000 


macular histoplasmosis model in primates 5,000 
Electrodiagnostic indices of amblyopia 2,000 
Adenylate cyclase and prostaglandin syn- 

thetase activity in ciliary process tissue 

following post-ganglionic sympathetic dc- 

nervation 2,500 
The role of vitamin A in photoreceptor 

development 8,000 
Demyelination of the optic nerve. An in 

vivo model 6,C0% 

Project TITLE AMOVN™ 
Morphology of synaptic organiza- 

tion at the first synaptic level of 

the visual pathway 86,500 
Studies of light scattering in the 

cornea 5.00) 
Effects of dark rearing on monkey 

anatomy and behavior 7,50) 
Pathophysiology of malignant glau- 

coma 7,50 
The objective measure of neonatal 

visual pattern perception 6.500 
Analysis of genetic defects in 

visual system of drosophila 6 00€ 
Retrolental fibroplasia. The evolu- 

tion of the lesion 7/,"Ut- 
Platelets, prostaglandins and dia- 

betic retinopathy 5 Ou 


174 AMERICAN JOURNAL OF OPHTHALMOLOGY JANUARY, 1975 


NAME AND ÍNSTITUTION DinECT SUPERVISOR Project TITLE AMOUNT 
John H. Parkes, Ph.D. Dr. John Rockey Microspectrophotometry of dys- 
University of Pennsylvania trophic canine photoreceptors $7,500 


Philadelphia, Pennsylvania 


Salvatore C. Rapisardi, Ph.D. Henry J. Ralston, M.D. Anatomical pathways underlying 
University of California reticular-visual interaction 7,500 
San Francisco, California 


Ronald Remmel, Ph.D. Dr, David A. Robinson Intracellular study of  reticulo- 


Johns Hopkins University oculomotor connections 4,000 
Baltimore, Maryland 


DEPARTMENTAL AWARDS 


AMOUNT 
INSTITUTION CHIEF OF DEPARTMENT AWARDED 
*Department of Ophthalmology Jonathan Wirtschafter, M.D. $2,500 
University of Kentucky 
Lexington, Kentucky 
Department of Ophthalmology Stephen J. Ryan, Jr, M.D. 5,000 


University of Southern California 
Los Angeles, California 


* Continuation. Award. 


CLINICAL RESEARCH SERVICE PROJECTS 
CONTINUATION AWARDS TO FIGHT FOR SIGHT CHILDREN’S EYE CLINICS 


Columbia-Presbyterian Medical Center, New York City—Philip Knapp, M.D., Director (Estab- 


Indigo) MCCC" "LT $20,000 
Eye Institute of New Jersey—New Jersey College of Medicine, Newark—Paul T. McAlpine, M.D., 

and Walter T. Rados, M.D., Acting Directors (Established 1970) 22... 0... 0c cece ee eee eens 19,000 
Eye and Ear Hospital of Pittsburgh—David A. Hiles, M.D., Director (Established 1967) ........ 20,251 


The Wills Eye Hospital, Philadelphia--Robison D. Harley, M.D., Director (Established 1964) .... 21,600 


STUDENT FELLOWSHIPS 


NAME AND INSTITUTION DIRECT SUPERVISOR Project TITLE AMOUNT 
*David R. Colman Dr. Frank Scalia Pretectal region of the 
State University of New York monkey $1,050 


Brooklyn, New York 
(Abraham Silver Memorial 


Fund) 
Raymond M. Fish, Ph.D. Frank W. Newell, M.D. Induction of retinal neo- 
University of Chicago vascularization 900 


Chicago, Illinois 
(Burroughs Wellcome Co. Fund) 


David Gieser . . D. J. Apple, M.D. Ultrastructural analysis of 
University of Illinois inherited retinal dystro- 
Chicago, Illinois phic changes in a colony 

of inbred microphthalmic 

rats 900 


* Continuation Award. 
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NAME AND ÍNSTITUTION 


Gerald Groff 

University of Rochester Medical 
Center 

Rochester, New York 
(Burroughs Wellcome Co. Fund) 


Walter J. Koroshetz 
Columbia University 
New York, New York 


*Dean B. Levitan 

University of Pennsylvania 

Philadelphia, Pennsylvania 
(Burroughs Wellcome Co. Fund) 


Eileen Masterson 
Medical College of Wisconsin 
Milwaukee, Wisconsin 

(Burroughs Wellcome Co. Fund) 


George P. Miljanich 
University of California 
Santa Cruz, California 


George A. Robertson 
University of Pennsylvania 
Philadelphia, Pennsylvania 

(James Thurber Memorial Fund) 


*Stephen Schwartz 
University of California 
Santa Cruz, California 


Larry N. Thibos 
University of Caltfornia 
Berkeley, California 


* Continuation Award. 
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DIRECT SUPERVISOR 


Seymour Zigman, Ph.D. 


Dr. Jorge Fischbarg 


Herbert A. Blough, M.D. 


Henry F. Edelhauser, Ph.D. 


Dr. Edward A. Dratz 


Dr. John H. Rockey 


Dr. Edward A. Dratz 


Dr. Frank Werblin 


m 
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Project TITLE AMOUNT 
Inhibition of photoreceptor 
protein synthesis by near- 


UV light $ 900 


Automatic measurement of 
transendothelial rates of 
water flow 750 


Investigation of syncytia 
formation induced by cvto- 
plasmic extracts obtained 
from herpes simplex virus- 
infected cells 1,050 

The role of the thyroid in 
the dehydration and de- 
velopment of transparency 
in the embryonic chick 
cornea 7*0 


Studies of the molecular or- 
ganization of the lipids 
in the rod outer segment 
disk membrane G90 


Biochemical studies of he- 
reditary retinal dystrophy 
in dogs 609 


X-ray diffraction of retinal 
rod outer segments as a 
function of time 900 


Inner plexiform layer mech- 
anisms in Necturus retina ont 





British J ournal of 


Ophthalmology 


August 1974 Vol. 58 No. 8 


Editorial: The schematic eye 


‘Non-linear projection of the retinal image in a wide-angle schematic eye. 
N. Drasdo and C. W. Fowler 


Intraocular lenticuli. M.J. Roper-Hall 


Federov iris-supported intraocular acrylic lens. P. Jardine and 
J. H. Sandford-Smith 


Early ocular hypertension after cataract extraction. W. J. Rich, N. D. Radtke, 
and B. E. Cohan 


Ocular disorders in a series of 332 patients with Crohn's disease. D. J. Hopkins, 
E. Horan, I. L. Burton, S. E. Clamp, F. T. de Dombal, and J. C. Goligher 


Fluorescein study of a family with angioid streaks and pseudoxanthoma elasticum. 
D. S. Hull and T. M. Aaberg 


B-scan ultrasonography in the evaluation of retinal detachment. J. V. Forrester 
and G. R. Sutherland 


Influence of menstruation on corneal sensitivity. M. Millodot and A. Lamont 
Ocular hazards of playing badminton. S. Chandran 


Galilean telescopic system for the partially sighted. D. R. Gerstman 
and J. R. Levene 


The COMMIDO: Combined Operation Magnifiers and Miniature Indirect 
Ophthalmoscope. L. Pericic, G. W. Crock, J.-M. Parel, and P. N. Henderson 


Book Reviews 


Annual Subscription (12 issues a year) $46.50 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 1172 Commonwealth Avenue, Boston, Mass., 02134. 
Subscriptions for all other countries should be ordered direct from the Subscrip- 
tion Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 
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Manhattan Eye, Ear & Throat Hospital 
presents a post-graduate course in 





Contact B-scan Ultrasonography 
for the Clinician 


February 21-22, 1975 






The course will include the basics of ultra- 
sound in ophthalmology and the application 
of contact real-time B-scan ultrasonography 
for the practicing clinician as developed at 
Manhattan Eye, Ear & Throat Hospital. 


Faculty 
Nathaniel R. Bronson, II, M.D. 
Yale L. Fisher, M.D. 
Edwin Trayner, M.D. 
Mr. Norman Pickering 


Fee—$150 
Residents—$100 
Limit: 20 


















For Information write: Yale L. Fisher, M.D., 
Ultrasound Clinic c/o Manhattan Eye, Ear 
& Throat Hospital, 210 East 64th Street, 
New York, New York 10021. 











3th ANNUAL OPHTHALMOLOGY RESIDENTS 
CONFERENCE | 
MEDICAL UNIVERSITY OF SOUTH CAROLINA 


APRIL 10-12, 1975 


Guest speakers: 
Paul Henkind, Bronx, N.Y. 
Dan B. Jones, Houston, Tex. 
Herbert E. Kaufman, Gainesville, Fla. 


Residents and attending staff will also present 
papers. 










Registration fee: $30.00 
(Does not include social functions) 





For additional information, write: 
Staff Assistant 

Department of Ophthalmology 
Medical University of S. C. 

80 Barre St. 

Charleston, S. C. 29401 
Telephone: 803-792-4231 











Announcement of the 


FIFTEENTH ANNUAL INSTRUCTIONAL COURSE IN CONTACT 
LENS FITTING BY THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION, INC. 
(A Non-Prof t—Tax-Exempt Organization) 
A.M.A.—approved as continuing medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: Fairmont Hotel, New Orleans, Louisiana 
Reservations must be received 30 days prior to Meeting. 

TUITION: $150.00 ($50.00 Residents and M.D.'s Assistants) 

FACULTY: JAMES V. AQUAVELLA, M.D., Rochester, New York - VICTOR CHIQUIAR ARIAS, 0.D., 
Mexico, D.F. - JOS. A. BALDONE, M.D., New Orleans, Louisiana - G. PETER HALBERG, 
M.D., New York, New York - JACK HARTSTEIN, M.D., St. Louis, Missouri - WHITNEY 
G. SAMPSON, M.D., Houston, Texas - EDWARD L. SHAW, M.D., Gainesville, Florida - 
TOM SPRING, M.D., Melbourne, Australia and JORGE N. BULTON, M.D., New York, New 


York, as a special guest lecturer. 


TOPICS: Conventional Hard Contact Lenses, Hydrophilic Soft Gel Lenses, Silicone Lenses and 
Oxygen Permeable Hard Contact Lenses. 
WORKSHOPS: For Residents and Assistants (Basic Instructions) 


LADIES DAY: Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D., Roof, Deltz Towers, Ca 


Ph: 504-524-9729 


nal at Claiborne, New Orleans, Louisiana 70112, 










Medical Workshop, the noted international pro- 
ducer of fine medical instruments, offers the ultimate 
in diagnostic contact lenses which use the unique, low 
vacuum technique of lens application. This innovative, 
simplified process has enabled Medical Workshop to 
create a full range of diagnostic contact lenses for fun- 
dus inspection, gonioscopy, photography of the chamber 
angle, electroretinography and foreign body localization. 
They also create fine lenses for goniotomy and argon 
photocoagulation. 

Every low vacuum lens is constructed of durable, 
safe medical plastic that is extremely light weight. They 
are easy to apply and, if desired, permit the patient to 
walk about comfortably while the lens remains precisely 





in place. | 
yt 
/ / 
/ P. 
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MW 1124A | 
MW 1120 Direct goniolens Peripheral 


i | 
Comberg type for foreign fundus contact lens 


body localization 
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EL. MW 1125 
Six mirror goniolens 


MW 1127 
Spherical double focus 


MW 1139 
Direct goniolens 
with 2X Clipover lens 





MW 1124B 





These simplified, low vacuum 
diagnostic contact lenses: 


e Permit the nurse or assistant to prepare 
the patient and apply the lens, thus 
freeing the doctor for other work. 

e Permit rapid examination of sitting CT 
recumbent patient. 

e Free both hands because the lens is 
attached to the eye. 

e Assure a perfect centering of the lens, 
permitting it to follow the eye in all 
directions. 

e Eliminate air bubbles between the 
contact lens and the cornea. 

e Simplify rotation around the limbus. 

e Provide maximum visual field. 


For further information on how this unique system of lenses can begin to give you 


the freedom of both hands —to save you time, 
SS ll ll SS 
BQ KEELER Samro LÁ rm 

C Please send me the following: LJ Please send me turther information on the following: 


O MW 1125 
O MW 1127 
DO MW 1139 


[] Enclosed please find my check in the amount of 


pu 


Name 
Address 


C] MW 1120 Comberg type for foreign 
body localization $136.00 
C] MW 1123 Fundus contact lens $ 58.00 
C] MW 1124A Direct goniolens $ 92.00 
O MW 1124B Peripheral fundus [] KOP91 
contact lens $ 92.00 
[] MW 1124C Set of three above $242.00 O KOP92 


[] Please bill me. — — ——————————— 
Please include $2.50 for postage and handling. California residents include 5% sales tax. 
Pennsylvania residents include 6% sales tax. 





and more—write or call us today 


Six mirror goniolens $175.09 
Spherical double focus $ 98.00 
Direct goniolens with 

2X Clipover lens $205.00 
Fiber optic cable with 

handle for MW 1139 $130.09 
Light source for MW 1139 $175.02 











Ci Stete 


Phone 
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— ANNOUNCEMENT — 
Bausch & Lomb External Disease Fellowship 


Stipend: $15,000 per year 
Number: 2 


Requirements: 
1) Curriculum vitae and bibliographv 
2) Preceptor and site of fellowship 
3) Summary of proposed project 
4) mr for applications is January 31, 
5 














Selection Committee: 
A. E. Maumenee, M.D., Johns Hopkins 










John Dyer, M.D., The Mayo Clinic We're eliminating 
No candidate may take a fellowship at either the weak link 
of these places in topical 
Contact: therapy. 
A. E. Maumenee, M.D. e b, 
Director 
The Wilmer Institute 
The Johns Hopkins Hospital 








Topical Ophthalmic Preoarations 


895-41 


Baltimore, Maryland 21205 








THE RETINA SERVICE WILLS EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
| and 


JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors 
ANNOUNCE A COURSE ON INTRA-OCULAR TUMORS 
To be heid at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 
March 13 and 14, 1975 
Good for accreditation in category #1 











This course will include diagnostic and therapeutic approaches to all intra-ocular tumors. 
Emphasis will be placed upon diagnostic aids such as indirect ophthalmoscopy, fluorescein 
angiography, ultrasonography, radioactive isotopes and immunological aspects. Current 
concepts of management will also be presented. Faculty will include: 














William H. Annesley, M.D. Alfred Lucier, M.D. Jerry A. Shields, M.D. 

Paul Carmichael, M.D. P. Robb McDonald, M.D. William S. Tasman, M.D. 
Jay L. Federman, M.D. David Meyer, M.D. Albert Zimmerman, M.D. 
Richard E. Goldberg, M.D. Charles C. Rife, M.D. Lorenz E. Zimmerman, M.D. 








Lov K. Sarin, M.D. 


Tuition will be $150. Special rate of $50 for residents and fellows upon application from 
their department. Checks should be made payable to Retina Service, Wills Eye Hospital and 
mailed to Retina Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, 
Penna. 19130. 



























YEAR BOOK 
of the 


IRISH FACULTY OF OPHTHALMOLOGY 


This journal features ophthalmologists’ impressions of major 
meetings in Europe, predominantly English-speaking. The maga- 
zine style reporting is unique. There is also a useful classified in- 
dex of articles published during the preceding year in four main 
English-language journals. This forms a valuable reference source 
for recent work in English in the various departments of Ophthal- 


mology. 


By acting as a sounding board for Ophthalmology in one small 
country, the Year Book aims to demonstrate the links between 
ophthalmologists everywhere. It claims neither exclusive reports 
of research nor exhaustive coverage of subjects, attempting in- 
stead to provide a meeting place where all ophthalmologists ex- 
press their opinions. 


Contributions on any aspect of Ophthalmology are invited for 
consideration by the Editorial Committee. Specimen copies avail- 
able on request from the address below. 


Published annually in Spring, price $3.00. All correspondence 


to: 


The Editor 

Inisu FACULTY OF OPHTHALMOLOGY 
18, Fitzwilliam Place 

Dublin. 2 

Ireland 
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UVEITIS SEMINAR 


PATHOGENESIS AND MANAGEMENT 


LENOX HILL HOSPITAL—NEW YORK CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of 
recent developments in the understanding 
and management of the more frequently 
encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and 
newer forms of therapy. 


The format will be lectures and panel dis- 
cussions with question and answer oppor- 
tunities. 


FACULTY: 


For the Discriminating 
Eye Physician 









Depend on the Services of a 
Guild Optician 


& 



































IN LYNCHBURG, VA. Robert S. Coles, M.D. G. Richard O'Connor, M.D. 
David L. Knox, M.D. T. F. Schlaegel, Jr., M.D. 
A. G. JEFFERSON Irving H. Leopold, M.D. Percyvaldo F. Wendler, M.D. 
INC. TUITION: $ 
Practitioners ..... 125.00 
Main Office Branch Office Residents ....... $ 75.00 





Allied Arts Buildings 2010 Tate Springs Read 


REGISTERED OPTICIANS 






For Further Information Write To: 


Robert S. Coles, M.D. 
Director, Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 











WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 










TWENTY-SEVENTH ANNUAL CLINICAL CONFERENCE 
WILLS EYE HOSPITAL 


January 30-31, February 1, 1975 
BEDELL LECTURE 










by 
Irving H. Leopold, M.D., D.Sc. 
SYMPOSIUMS: WORKSHOPS: 
Ocular Therapeutics Low Vision Plastics 
Phaco-Emulsification Soft Lenses Retina 
Intracameral Lenses Cornea Neurology 
Glaucoma Motility 







For information and application write: 


Gerard M. Shannon, M.D. 
Chairman, Conference Committee 
Wills Eye Hospital Registration Fee: $50.00 
1601 Spring Garden Street 
Philadelphia, Pennsylvania 19130 









Offering an entirely new way of keeping up with ophthalmological 
developments, by providing a critical monthly summary of current 


journal articles, issued on tape cassettes. 


Audio Journal Review 


Ophthalmology 


EDITED BY 


DOUGLAS R. ANDERSON, M.D. 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI MEDICAL SCHOOL 


Audio Journal Review offers one of the best 
answers to the problem of continuing 
education. Each month a one-hour tape 
recording will summarize articles in the 
past few months, conveniently grouped 
according to subject. In addition, authors 
will be interviewed about their papers, and 
experts will interpret the implications of the 
recent findings to everyday clinical practice. 


With each monthly hour-long tape cassette, 
you receive a printed Table of Contents 
containing references and a summary of 
the taped material. This will serve to outline 
the main points of emphasis, and as an 
Index to find tapes that you may want to 
listen to again in the future. 


The objective is to present a discriminating 
clinically-oriented survey of the best in 
modern ophthalmology. 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 Fifth Avenue, New York, N.Y. 10003 
24-28 Oval Road, London, NW1 7DX 





The first issue (January 1975) will focus on: | 


Trabeculectomy and Similar Operations; 


Mortality in Ophthalmic Surgery; Malignant 


Hyperthermia — Cause of Anesthetic 
Death in Muscle Patients, Reye's 


Syndrome Ocular Manifestations. 


The February 1975 issue will be concerned l 
with Retinal Detachment. 


First issue — January 1975 

Issued monthly — 12 tape cassettes per year — 
each approximately 60 minutes long 
SUBSCRIPTIONS: $70. per year 

Mexico, Canada, Hawaii, Alaska — $80. 

All other foreign — $90. 

Order directly trom the Publisher | 


Please enter my charter subscription to 
AUDIO JOURNAL REVIEW: OPHTHALMOLOGY 


$70.00 per year i 
[] check herewith D bill me 


(07 AT MUCRONE c C E EDEECES 2c NE | 


Address CAM O —————— O—  — ma— 9 


| 
! 





ini 


udi... 4 


= 


| 
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Xth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY i could make 
Latest Advances in Clinical Ophthalmology most of your 
April 20-25, 1974 ophthalmic 
A sparkling International Congress is being topicals look 





planned. Outstanding ophthalmologists and depart- 
ments across the hemisphere have been invited to 
give their most exciting, clinically applicable cur- 
rent work during the morning sessions. The galaxy of 
papers which have already been submittad for the 
afternoon sessions, plus courses, films, etc., will 
undoubtedly make this the most outstanding clinical 
meeting of the decade. 

Combine this with the beauty of the setting in 
Puerto Rico and an outstanding social program, and 
this will certainly be a meeting that you will not 
want to miss. Many of us are bringing our families. 
Off-season rates at the hotels will nave just com- 
menced. Early registration and hotel reservations 
are strongly advised. 


Registration Fee: $125.00 Members, 
$150.00 Non-Members, 
$ 40.00 Wives, 
$ 40.00 Children 


For pre-registration and further information write: 
Xth Pan American Congress of Ophtha mology 

G.P.0. Box 3642G 

San Juan, Puerto Rico 00936 






like yesterday 


AA 












SL UA 






Topical Ophthalmic Preparations 




















Post Graduate Course 


in 
PHACOEMULSIFICATION 











Sponsored By 


ARIZONA FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the direction of 
RONALD W. BARNET, M.D. 








Limited to Ophthalmologists who have taken a basic course in Phacoemulsification. 





For information write: 


Arizona Foundation for Ophthalmic Education 
St. Luke’s Hospital Medical Center 

525 N. 18th Street, Suite 105 

Phoenix, Arizona 85006 

Telephone 257-1561 
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- SECOND ANNUAL CORNEAL MICROSURGERY COURSE 
UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 1, 2 and 3, 1979 


SPEAKERS 


S. ARTHUR BORUCHOFF, M.D. 
STUART |. BROWN, M.D. 
JORGE N. BUXTON, M.D. 
HERNANDO CARDONA, M.D. 
D. JACKSON COLEMAN, M.D. 
DOMINICK DIMAIO, M.D. 
FRANK B. HOEFLE, M.D. 
GERALD B. KARA, M.D. 
RICHARD H. KEATES, M.D. 

J. HARRY KING, M.D. 
ENRIQUE MALBRAN, M.D. 
FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED 
SURGERY AND SUPERVISED PRACTICE MICROSURGERY SESSIONS. 


Registration limited to 20 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 


For Registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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NEURO-OPHTHALMOLOGY SYMPOSIUM 
Washington Hospital Center 

May 9-10, 1975 
Washington, D.C. 


NEURO-OPHTHALMIC MANIFESTATIONS 
OF BRAIN TUMORS 


Guest Speakers 
David G. Cogan, M.D., National Eye Institute 
David O. Davis, M.D., Neuroradiology, George Washington University Hospital 
Kenneth Earle, M.D., Neuropathology, A.F.1.P. 
Joel Glaser, M.D., Neuroophthalmology, University of Miami 
Alan Laties, M.D., Neuroophthalmology, University of Pennsylvania 
Edward P. Laws, M.D., Neurosurgery, Mayo Clinic 
Donald Smith, M.D., Neurosurgery, George Washington University Hospital 












For Registration applications, write: 
Ronald S. Fishman, M.D. 


Washington Hospital Center, Physicians Office Bldg. 
106 Irving Street, N.W., Suite 420, Washington, D.C. 20010 








Chicago Ophthalmological Society Announces the 
Twenty-Seventh Annual Clinical Conference 


Friday & Saturday, May 23-24, 1975 
The Drake Hotel, Chicago, Illinois 


PRELIMINARY PROGRAM 
PARTICIPANTS 











Robert J. Brockhurst, M.D. William Cooper, M.D. Deborah Pavan-Langston, M.D. 

Boston, Massachusetts New York, New York Boston, Massachusetts 
Jorge N. Buxton, M.D. Dan B. Janes, M.D. Arnall Patz, M.D. 

New York, New York Houstcn, Texas Baltimore, Maryland 
D. Jackson Coleman, M.D. Norman Sanders, M.D. 

New York, New York North Miami Beach, Florida 

Moderators: William F. Hughes, M.D. Frank W. Newell, M.D. 
Chicago, Illinois Chicago, Illinois 





The Thirty-First Annual Gifford Memorial Lecture 
Dr. Lorenz E. Zimmerman, Washington, D.C. 
Friday, May 23, 1975 


REGISTRAR: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive, McHenry, Illinois 60050 


Fee: $100.00 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
SCHEIE EYE INSTITUTE 


July 7, 1975 through October 25, 1975 


The sixteen week Basic Science Course in Ophthalmology is especially designec 
to give medical graduates entering their residency training in Ophthalmology ar 
excellent basic foundation for their work. Instruction is by lecture, demonstra 
tions, laboratory work, closed circuit television, conferences and practice clinics 
Full use is made of the facilities of the Scheie Eye Institute and the University 
of Pennsylvania. The program is under the organization and supervision of Dr 
Harold G. Scheie, Professor of Ophthalmology and Chairman of the Departmen” 
of Ophthalmology. The fáculty is composed of members of the Department o“ 
Ophthalmology, the Basic Science and Clinical Departments of the University 
of Pennsylvania and is supplemented by the following guest lecturers: 


Boeder, Paul A., Ph.D. Hoover, Richard E., M.D. 
Bloom, Shirley, M.D. Johnson, Robert J., M.D. 
Carpenter, Malcolm, M.D. Jones, Lester T., M.D. 
Donaldson, David D., M.D. Koelle, George B., M.D. 
Ellis, Philip P., M.D. Kurz, George H., M.D. 
Flick, John H., M.D. Lambertsen, Christian J., M.D. 
Forster, H. Walter, Jr., M.D. Lemoine, Albert N., M.D. 
Friedman, Ephraim, M.D. Linksz, Arthur, M.D. 
Gager, Walter E., M.D. ‘Mishkin, Mark, M.D. 
Haas, Joseph S., M.D. Roy, Robert, M.D. 
Hallett, Joseph W., M.D. Wobig, John L., M.D. 


Subjects include: Anatomy, Principles of Anesthesia, Bacteriology, Biochemistry, 
Biomicroscopy, Blind Patient Care, Cryosurgery, Electron Microscopy, Embry- 
ology, Fundamentals of Glaucoma and Gonioscopy, Genetics, Neuro-Ophthat- 
mology, Ocular Motility, Ocular Photography, Optics, Pathology, Perimetry, 
Pharmacology-Physiology, Principles of Laser Energy, Refraction, Roentgenology. 
Statistics, Principles of Tonometry and Tonography, Ultrasound in Ophthal- 
mology and current concepts of Uveitis. 


Tuition is $575.00. To enroll in the full course, physicians must return a COIT" 

leted application. A certificate is awarded on completion and time spent i? 
he course is acceptable as credit by the American Board of Ophthalmology, and 
is approved for veterans under Title 38 US Code. In addition, the course far 
1975 is listed as a continuing medical education activity, Category |, Physicians 
Recognition Award of the AMA. Details are available on request. All or any por- 
tion of the course may be taken. 


Persons wishing further information should write to: 
The Director, Office of Continuing Medical Education 
Room 289, School of Medicine 
University of Pennsylvania Medical Center 
Philadelphia, Pennsylvania 19174 
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ON EDITING OUR OWN MANUSCRIPTS 


The medical man who writes an address, a 
broad study of some complex medical problem, 
an account of a new method of treatment, a dis- 
cussion of a research investigation into which 
he has delved, a description of a new :nstrument, 
or a brief case report assumes that he has a mes- 
sage to convey to his colleagues; and, while we 
cannot all possess anything like genius in the art 
of self-expression, he should tell that message to 
the best of his ability. 

Granted that the message is a proper one to 
bring before a seen or unseen audience, as an ad- 
dress or lecture or original article, or even as an 
abstract of another man's work, the most im- 
portant need is that it shall be clearly under- 
stood. From the perfect description of a new 
surgical operation, it should be possible for the 
reader, if otherwise fitted therefor by previous 
training, to repeat the operation without seeing 
it executed by another surgeon. But careless use 
of the words in a single sentence, an inadequate 
conception of what ideas will be awakened in 
the mind of the reader by the language em ployed, 
may render the account incomplete or mislead- 
ing. 

Another quality most advisable in medical as 
in all other literature, is that the thing to be said 
shall be delivered with due regard to economy of 
the reader's time and power of persistent atten- 
tion; that the reader shall not be wearied by a 
length of statement unnecessary for conveying 
an adequate message. Brevity is the soul of wit. 
It is possible to be too brief, and there are even 
noted eye surgeons whose brevity is excessive, in 
that they do not tell enough of the story. But it 
is advisable to attempt some self-criticism as to 
whether the reader may be expected to make use 
of this or that elaborate table, or is likely to wade 
through an excessively laborious review of the 
previous literature, or to struggle through a score 
or two of case records whose gist could be better 
told in a few carefully considered paragraphs. 

Elegance is not to be forgotten. Medical men 
are not always fastidious as to English construc- 
tion or literary form, and there are some who do 
not bother their heads about fine points of 
grammar or even of spelling in their medical 
journals. But it is to be considered that among 
the readers who are worth while there are many 
who have a not inconsiderable regard for these 
secondary matters of literature; and it is unde- 
sirable to present one's statements in such slov- 


enly form that even the moderately fastidious 
will become constantly or repeatedly offended by 
lapses from educational polish and good taste. 

Last, but perhaps not least, do not forget the 
long suffering editor and printer. The latter can 
hardly be blamed for making more mistakes in 
setting up a badly typewritten manuscript; while 
the former, if he dislikes to present his author in 
an unfavorable light, and yet does not care to 
reject what there is of good in a manuscript, 
may have to labor half a day over changes of a 
paltry character, or even in partial reconstruc- 
tion of phraseology and arrangement. 

Too many of us never read what we write, not 
even the letters we have dictated for sending to 
our colleagues. Many of the manuscripts sub- 
mitted for publication in this and other medical 
journals have manifestly not been read over by 
their authors after being transcribed on the type- 
writer. Relatively few manuscripts give evidence 
of having been read carefully and critically, with 
a keen eye to the correction of minor errors, to 
the rearrangement of what was not satisfactorily 
said or planned upon the first impulse, or to the 
omission of what is redundant or superfluous. 

It has been said that few subscribers to medical 
journals are regular readers of these publications, 
and it is possible that the majority of the sub- 
scribers to the American Journal of Ophthal- 
mology will fail to read this editorial. But many 
authors would suffer qualms of conscience, at 
least, if they could only realize how many trifling 
but tiresome changes, to say nothing of more 
important corrections, are necessary before their 
manuscripts are sent tc the printer. 

The world does not contain many writers, 
medical or otherwise, who at the first attempt 
can put into perfect form what they wish to say, 
without need of change and reconstruction. Every 
manuscript submitted to a journal for publica- 
tion should, as regards mechanical form, spelling, 
correct use of language, and effectiveness of ar- 
rangement, be put into the most perfect con- 
dition of which the author is capable before it 
is started on its way to the editorial office. The 
discipline of such effort is just as valuable to the 
author himself as is labor expended in applying 
the finishing touches to any other sort of crafts- 
manship. 

W. H. Crisp. 
Am. J. Ophthalmol. 
13:907, 1930 
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VISUAL FIELD CHARTS | 


Central and peripheral field charts are available without charge to authors who 
require them to illustrate their papers. Write to Editorial Correspondent, American 
Journal of Ophthalmology, 238 East Ontario Street, Suite 1401, Chicago, Illinois 


60611. 
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SUGGESTIONS TO AUTHORS 


| 
| 
For the preparation of manuscripts for | 
American Journal of Ophthalmology | 
| 
f 


The American Journal of Ophthalmology 
publishes original and timely contribu- 
tions dealing with clinical and basic oph- 
thalmology. Each article submitted is 
evaluated by two or more referees who 
recommend that the paper be (1) accepted 
unchanged, (2) returned for revision and 
subsequent editorial consideration, or (3) 
rejected. Acceptance is conditioned by such 
factors as the originality, significance, and 
soundness of the contribution; the suitability 
of the subject matter for subscribers of the 
Journat; and, the care with which the manu- 
script has been prepared. 


Papers are accepted on the condition that 
they have not been published or accepted 
for publication in any other journal, 
whether printed in English or any other 
language. On occasion, a paper read be- 
fore a society and published in the society's 
transactions will be considered if the so- 
ciety publication does not reach as wide an 
audience as the contribution merits. When 
submitting such a paper, the author must 
indicate the time and place of the mecting 


and the name of the society publication. It 
is not possible to coordinate the date of 
publication of such papers in the JouENAL 
with that in the society publication. 


Authors will be advised promptly of re- 
ceipt of their papers. Thereafter they will be 
advised within 30 days of acceptance, rejec- 
tion, or need for revision. Manuscripts that 
require extensive editorial correction or re- 
typing will be returned for that purpose. 
Except for papers originating within 
miles of Chicago, all manuscripts anc re 
lated correspondence should be transm:tted 
by airmail. | 


MECHANICAL PREPARATION OF MANU- 
script The manuscript should be pre- 
pared in the style used by the Journat.. A 
heavy grade of white bond paper measur- 
ing 8% by 11 inches should be used. Mazgi 

should be at least 14 inches on all sdes. 
Paragraphs should be indented at least one- 
half inch. Two copies must be submitted; 
carbon copies and machine-duplicate 
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copies are acceptable only as second copies. 

The entire manuscript should be double- 
or triple-spaced. Single spacing should not 
be used anywhere in the manuscript. The en- 
tire manuscript—including title page and 
footnotes, text, acknowledgments, refer- 
ences, tables, and legends—should be 
double-spaced. Rules and underlining 
should not be used anywhere in the manu- 
script. If italics are desired, the words to be 
italicized should be indicated in the mar- 
gins of the manuscript. 


The manuscript should be arranged in the 
following order: 

l. Title page (with footnotes ) 

2. Text and summary 

3. Acknowledgments 

4. References 

9. Tables 

6. Legends for figures 
Each major section should begin on a sep- 
arate sheet. 


Trrte Pace ‘The title page should be 
numbered page 1 and contain the running 
(abbreviated ) heading, the title, each au- 
thor's name and highest degree, and the city 
and state where the work was carried out. 
The institution and the organization(s) spon- 
soring the study should be credited in a 
footnote. A second footnote should give the 
name and mailing address of the author to 
whom correspondence should be directed, 
Each page after the title page should show 
the page number, senior author's name, and 
running title in the upper righthand corner. 


ORGANIZATION OF CONTENT Manuscripts 
should be carefully organized and prepared 
in the style used by the Journat. A state- 
ment of the problem should be presented 
first. The material and methods should then 
be precisely described. All techniques 


Suggestions to Authors — cowr. 


used should be described completely enough 
to permit the reader to duplicate the study. 


Following a description of material and 
methods, the results of the study should be 
given. A section devoted to discussion 
should follow. The discussion should relate 
directly to the topic of the paper. 


Summary—Each paper must have a sum- 
mary that describes the content of the paper 
in no more than 150 words. The author 
should state precisely what was accomp- 
lished, and avoid generalities. 


Acknowledgments—Sponsoring organiza- 
tions and grants should be acknowledged in 
the first footnote on the title page. Other 
acknowledgments follow the summary. 


REFERENCES The author is responsible for 
complete and accurate references, includ- 
ing the proper capitalization and accent 
marks used in foreign-language publica- 
tions. References must be numbered con- 
secutively, according to their appearance in 
the text. Extensive reviews of the literature 
are seldom desirable. Personal communica- 
tions should be kept to a minimum. Refer- 
ence to studies that have been accepted for 
publication, but not yet published, should 
indicate where they will be published. Refer- 
ence to studies still in progress should be de- 
scribed as such in the text without a refer- 
ence number. Primary, not secondary, 
sources should be cited; references derived 
from encyclopedic reviews or textbooks are 
seldom acceptable (see References. Am. J. 
Ophth. 74: advertising pages 105, 1972). Ref- 
erences should be cited in the text as follows: 
Allen and Smith' and Jones? described . . . 


The names of all authors should be cited 
in the reference list. The JourNAL does not 
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Suggestions to Authors — CONT. 


use the term et al. The following style is 
used by the Journat for periodicals (1) and 
for books (2): 
-L Terry, T. L.: Extreme prematurity and 
fibroblastic overgrowth of persistent vas- 
cular sheath behind each crystalline lens. 
Am. J. Ophth. 25:203, 1942. 
2. Reese, A. B.: Tumors of the Eye, 2nd 
ed. New York, Hoeber, 1964, p. 91. 
Abbreviations of periodicals are listed in 
Index Medicus. If there is any question, the 
name of the publication should be written 
out in its entirety. 


TaBLEs Each table must be titled, num- 
bered with an arabic numeral, and cited in 
the text. The title should appear directly 
below the designation, Table 1, and well 
below the title, a double rule (two parallel 
lines) should span the width of the table. 
Between this double rule and a similar, 
full-width single rule, a heading must be 
given for each column. Smaller rules span- 
ning several columns can be used to sep- 
arate main (several-column) headings from 
subheadings, if necessary. No other vertical 
or horizontal lines should be used. Each 
table should be double-spaced, and nothing 
in the table should be underscored. 


Narrow columns are preferable. A table to 
be printed one-half page wide can include 
approximately 45 typewriter characters and 
spaces. A full-page table includes approx- 
imately 90 characters and spaces, when 
printed vertically, tables can accommodate 
150 characters and spaces. 


Most symbols cannot be set in type. When 
they are necessary, they should be included 
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You need OpMi 6 if you want... 


1. a zoom operation microscope (with floor 6. has motorized focusing and zoom... 
stand, table stand, or ceiling mount)... 7. and is made by the Great Name m Optic 
, 2. that tilts (through 360?)... Write for all the details: Carl Ze:ss, Inc 
3. has coaxial illumination... 444 5th Ave., New York, N. Y. 10018. Or telephont 


4. and reversible scanning slit and homoge- (212) 736-6070. 
NEN MMITUTIINQES =. In Canada: 45 Valleybrook Drive, Bon Mill 


5. accepts the world's widest line of acces- 405. Ontario 
sories (including cameras and the new coaxial stereo ; i 
observer tube)... Nationwide service. 
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The eye is unique 


i. ler systemic organs seem 
able to withstand considerable 
inflammation without being 
functionally compromised 


u Not the eye. There, a very little 
| inflammation can be 
damaging 


Mme: icrobial therapy can rid 
T t sof an infectious agent, 
© but, if concomitant 

inflam ma’ nis Brot controlled, 
E ay De impaired or 

3 lost entirely. 


In serious, potentially 
sight-threatening ocular 

- inflammation, consider 
INFLAMASE® FORTE. Itisa 
potent 1.0% solution of just 
one agent — prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
^ ki "intact and denuded cornea. 


E c^. In other words, potent 
I INFLAMASE FORTE gets to 

nd "where it is needed. ..with 
dependable anti-inflammatory 
steroid action. 


Thiele 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 

sodium phosphate 
1.0%) 


* Reprints available on request. 


Please see full prescribing 
Information on following page. 
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Inflamase Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 


Description: Sterile ophthalmic solution having the 
following composition: 

*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution containing 
disodium edetate, mono and dibasic sodium phosphate, 
and sodium chloride. 

*Licensed under patent #3,134,718. 
Action: Inhibition of inflammatory response to most 
inciting agents of mechanical, chemical or immunolog- 
ical nature. No generally accepted explanation of this 
steroid property has been advanced. 
Indications: Steroid-responsive inflammatory conditions 
of the palpebra! and bulbar conjunctiva, cornea, and 
anterior segment of the globe, such as allergic conjunc- 
tivitis, acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of steroid use 
is accepted to obtain an advisable diminution in edema 
and inflammation; corneal injury from chemical. radia- 
tion, or thermal burns, or penetration of foreign bodies. 
Inflamase Forte Ophthalmic Solution is recom- 
men or moderate to severe inflammations. 

In stubborn cases of anterior segment eye disease. 
systemic adrenocortical hormone therapy may be 
required. When the deeper ocular structures are 
involved, systemic therapy is necessary. 
Contraindications: Acute superficial herpes simplex 
keratitis, fungal diseases of ocular structures, vaccinia, 
varicella and most other viral diseases of the cornea 
and conjunctiva, tuberculosis of the eye, hypersensi- 
tivity to a component of this medication. 

Warnings: Employment of steroid medication in the 
treatment of stromal herpes simplex keratitis requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to the 
optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in 
the establishment of secondary ocular infections from 
pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the 
use of topical steroids. Acute purulent untreated infec- 
tion of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas kera- 
titis and Sjógren's keratoconjunctivitis. Safety of inten- 
sive or protracted use of topical steroids during 
pregnancy has not been substantiated. 

If irritation persists or develops, patient should be 
advised to discontinue use and consult prescribing 

hysician. 
utions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care shoulc 
be taken not to touch the eyelids or surrounding area 
with the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve damage. 
visual acuity and field defects, posterior subcapsular 
cataract formation, secondary ocular infections from 
pathogens liberated from ocular tissues, perforation of 
the globe. À 
Dosage: Initially, 1 or 2 drops placed in conjunctival sac 
every hour during day and every 2 hours during night 
until improvement occurs. Thereafter, 1 or 2 drops, 2 to 


4 times paly | 3 

Caution: Federal law prohibits dispensing without 
rescription. 

Flow re 5 ml. plastic squeeze bottle with 

o ava lable as Inflamase (prednisolone sodium 
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— ANNOUNCEMENT — 3 
Bausch & Lomb External Disease Fellowship >. 


Stipend: $15,000 per year 
Number: 2 


Requirements: 


1) Curriculum vitae and bibliography 

2) Preceptor and site of fellowship 

3) Summary of proposed project 

4) oe for applications is January 3L 
197 


Selection Committee: 


A. E. Maumenee, M.D., Johns Hopkins 
John Dyer, M.D., The Mayo Clinic 


No candidate may take a fellowship at either - 
of these places 














Contact: 


A. E. Maumenee, M.D. 
Director : 
The Wilmer Institute a 
The Johns Hopkins Hospital i 
Baltimore, Maryland 21205 


Tired of poor quality | — 
optical lab work? | 
Want the best for 
your patients? 


OAK PARK OPTICAL, INC. 
730 Birginal St. 
Bensenville, Ill. 60106 
(312) 595-0520 
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The first 
5 years 
are onus 


Now the Mentor* Slit Lamp IS 
guaranteed — parts and service — for 
three years. We're that confident 

of its mechanical precision and its 
optical excellence. 


Meanwhile the list of accessories 
keeps growing: A Hruby Lens, a sim- 
ple inexpensive camera, a slide viewer 
attachment for quick comparison 

of recorded pathology with patient 
condition, an illumination inclinator, 
and the Goldman Applanation 
Tonometer. 


Ask us for complete information and 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 
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'Trademark US. Pat. Pending 


©1975 Codman & Shurtleff, In 
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The management of ocula 
and the choice o: 


ge mun. tn 


Inflammation and ocular function. 
Inflammatory disorders of the lids and 
conjunctiva are frequently painful and 
unsightly -but rarely sight threatening. 

On the other hand, inflammation of the 
cornea and anterior segment of the globe 
not only causes varying degrees of 
discomfort, it is potentially damaging to the 
patient's vision. Prompt control of inflam- 
mation may significantly reduce or 
completely prevent corneal scarring. Use 
of steroids may in fact help preserve the 
ocular structure.' Therefore, the basic 
rationale behind the ophthalmic use of 
these compounds (Fig. 1) is to maintain 
functional integrity of the eye; with patient 
comfort a secondary, albeit important 
consideration. 


A Blindness 


- d If Untreated 










4 
Corticosteroid „7 
Therapy P4 


May Continue Although 
Suppressed 


Figure 1 — Modification of the course of chronic 
intraoc ular inflammation by corticosteroid 
therapy. The diagram is designed to illustrate the 
prevention of blindness by treatment, relapse 
with reduction of treatment, control by higher 
level treatment, and final quiescence. (Mocified 
from Gordon, D.; Arch. Ophthal. 62:400, 1959.) 


Inhibition of the inflammatory process. 
Corticosteroids inhibit the inflammatory 
response, but their anti-inflammatory effect 
is palliative, not curative. Topically applied 
ocular steroids seem to exert anti- 





Figure 2 — Comparative solubilities and effects of corticosteroid esters and free starnine 


inflammatory effects by means of direct 
local action. Properly used, corticosteroids 
may make the difference between useful 
vision and its loss” 


Effectiveness vs. side effects. The ratio 
of effectiveness to risk takes on added 
meaning as the duration of therapy 
lengthens. Generally, as long as evidence 
of active inflammation persists, it is 
hazardous to discontinue therapy. Therefore 
in long standing disease or post-operative 
administration of steroids for several 
months, effects of the selected drug on 
intraocular pressure should be considered. 


Both HMS* (medrysone) and FML? 
(fluorometholone) have been found to 
have less propensity than dexamethasone 
to raise IOP? * For mild, external disease, 
HMS appears to be the drug of choice if 
your clinical judgement anticipates 
anything but short term therapy. The same 
applies to FML when potent anti- 
inflammatory activity is required. And for 
those severe disorders where safety is less 
of a concern, due to a shorter duration of 
therapy, Pred Forte? (prednisolone acetate) 
provides a potent alternative to FML. 
Moreover, all of these preparations are 
formulated with steroid particles ground to 
a microfine state (average one micron in 
size). Any possibility of particle induced 
irritation is virtually eliminated. 


Choosing ocular steroids. A number of 
factors will play a role in your choice of a 
topical steroid. The specific indication is of 
course prime among these. For example, 
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| mation 


opical steroids 


mild allergic conjunctivitis may respond 
well to the low potency of HMS. But a 
relatively severe uveitis probably demands 
the potent anti-inflammatory action of FML 
or Pred Forte. Additional factors to be ai 
considered include bioavailability (or ~~ 
penetration), anti-inflammatory activity, 
duration of action and side effects. 
Structural Change 












minimal 
g moderate 


» severe 


discontinuation 





maintenance 
therapy 


DOSAGE (Concentration) 


TIME 


Figure 3-In mild and moderate structural change 
medications can be discontinued following 
inflammatory inactivation. In severe structural 
change maintenance anti-inflammatory therapy 
is virtually always required. (Modified from 
Aronson, S. B. and Elliott, J., Ocular Inflammation., 
C. V. Mosby Co. St. Louis, 1972.) 


Because of modifications in the steroid 
molecule or the selection of a particular 
salt (Fig. 2) FML, Pred Forte and HMS 
exhibit significant differences in the factors 
deemed important to your choice. Recent 
animal data? indicate that prednisolone 
acetate exhibits maximal penetration into 
the cornea; probably due to its biphasic 
solubility. In a continuation of the experiment, 
FML was shown to possess excellent anti- 
inflammatory effectiveness. Previous 
studies have shown HMS to be somewhat 
less potent than either of the others - but 
along with FML safer in regard to IOP. In 
summary, a good guide in choosing a 
steroid may be that the less severe the 
inflammation, the less vigorous the treat- 
ment needs to be. (Fig. 3) 
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FM L (fluorometholone) 


Steroid induced glaucoma is a concern 
with most ophthalmologists. FML helps 
solve this problem. Clinical studies have 
shown that it has less propensity than 
dexamethasone to raise IOP. Yet FML has 
demonstrated comparable effectiveness.* 
For patients who need potent anti- 
inflammatory activity with minimal IOP 
effect, prescribe the safer potent steroid. 
Prescribe FML. 


Pred Forte^ 


(prednisolone acetate) 

Animal studies indicate that prednisolone 
acetate provides excellent corneal 
penetration. Years of clinical use confirm 
the unsurpassed potency of Pred Forte, 
the Allergan brand of prednisolone acetate. 
And only Pred Forte provides your patients 
with the comfort of steroid particles ground 
to an average size of one micron. For 
maximum potency with maximum comfort, 
prescribe Pred Forte...the potent, 

proven steroid. 


HMS^ (medrysone) 


Many mild external inflammations don't 
require the potency of an FML or Pred 
Forte. For superficial conditions like mild 
allergic conjunctivitis, HMS provides the 
anti-inflammatory activity you need 
without compromising safety. And it's the 
only topical steroid that's indicated for 
epinephrine sensitivity. HMS lets you 
prescribe a steroid to fit the condition- 
with safety. 

A|lERGAN 


CO irvine, California/Pointe Claire, P.Q., Canada 
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- Allergan provides a steroid to meet 


virtually every clinical need. 


FML” 


(fluorometholone) 
Liquifilm? 
Sterile Ophthalmic Suspension 


ACTIONS inhibition of the inflammatory resporse to inciting 
agents of mechanical, chemical or immunological nature. No 
generally accepted explanation of this steroid roperty has 
been advanced. Adrenocorticosteroids and their derivatives 
are —— of producing a rise in intraocular pressure. In 
clinical studies on patients' eyes treated with bcth dexameth- 
asone and fluorometholone, fluorometholone demonstrated 
a lower propensity to increase intraocular pressure than did 
dexamethasone. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS Acute 
superficial herpes simplex keratitis. Fungal diseases of ocular 
structures. Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. Tuberculosis of tha eye. Hyper- 
sensitivity to the constituents of this medication. WARN NGS 
Steroid medication in the treatment of herpes simplex keratitis 
(involving the stroma) requires great caution; frequent slit- 
lamp microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual acuity 
and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections 
from fungi or viruses libera ad from ocular tissue. In those 
diseases causing thinning of the cornea or sclera, perforation 
has been known to occur with use of topical steroids. Acute 
purulent untreated infection of the eye may be masked or 
activity enhanced by presence of steroid medication. Safety 
and effectiveness have not been demonstrated in children of 
the age group 2 years or below. Use In Pregnancy: Safety of 
the use of topical steroids during pregnancy ^as not been 
established. As fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
local steroid applications, fungus invasion must 5e suspected 
in any persistent corneal ulceration where a steroid has been 
used or is in use. Intraocular pressure shoulc be checked 
frequently. ADVERSE REACTIONS Glaucoma with optic nerve 
damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. DOSAGE 
AND ADMIN TION 1 to 2 drops instilled intc the conjunc- 
tival sac two to four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour. 
Care should be taken not to discontinue therapy prematurely. 


Pred Forte? 


(prednisolone acetate) 1% 


Sterile Ophthalmic Suspension 


INDICATIONS For steroid responsive inflammation of the 
palpebral and bulbar pala ae corneaand anterior segment 
of the globe. CONTRAINDICA Acute untreated purulent 
ocular infections, acute superficial herpes simp'ex (dendritic 
keratitis), vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis, and fungal 
diseases of the eye, and sensitivity to any components of the 
formulation. WARNINGS 1. In those diseases causing thinning 
of the cornea, perforation has been reported with the use of 
topical steroids. 2. Since PRED FORTE? contains no antimicro- 
bial, if infection is present appropriate measures must be taken 
to counteract the organisms involved. 3. Acute purulent infec- 
tions of the — may be masked or enhanced by the use of 
topical steroids. 4. Use of steroid medication in -he presence 
of stromal herpes simplex requires caution and should be 
followed by frequent mandatory slit-lamp microscopy. 5. As 
fungal infections of the cornea have been reported coinci- 


dentally with long-term local steroid applications, fungal inva- 
sion may be suspected in any persistent corneal ulceration 
where a steroid has been used, or is in use. 6. Use of topical 
corticosteroids may cause increased intraocular pressure in 
certain individuals. This may result in damage to the optic nerve 
with defects in the visual fields. It is advisable that the intra- 
ocular pressure be checked frequently. 7. Use in Pre nancy- 
Safety of intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS Pos- 
terior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthalmic corticosteroids. 
Patients with histories of herpes simplex keratitis should be 
treated with cautior. ADVERSE REACTIONS Increased intra- 
ocular pressure, with optic nerve damage, defects in the visual 
fields. Also posterior subcapsular cataract formation, secon- 
dary ocular infections from fungi or viruses liberated from 
ocular tissues, and perforation of the globe when used in con- 
ditions where there is thinning of the corneaor sclera. Systemic 
side effects may occur with extensive use of steroids. DOSAGE 
AND ADMINISTRATION 1 tc 2 drops instilled into the conjunc- 
tival sac two tc four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour. 
Care should be taken not to discontinue therapy prematurely. 


HMS*? 


(medrysone) 
Liquifilm? 
Sterile Ophthalmic Suspension 


INDICATIONS HMS* (medrysone) is effective in the treatment 
of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. CONTRAINDICATIONS HMS* (medry- 
sone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva 
and cornea. Ccular tuberculosis. Fungal diseases of the eye. 
Hypersensitivity to any of the components of the drug. 
WARNINGS 1. Acute purulent untreated infections of the eye 
may be masked, enhanced or activated by the presence of 
steroid medication. 2 Corneal or scleral perforation occasionally 
has been reported with prolonged use of topical steroids. In 
high dosage they have been associated with corneal thinning. 
3. Prolonged use of topical steroids may increase intraocular 
pressure, with possible resultant glaucoma, damage to the 
optic nerve, and defects in visual acuity and fields of vision. 
However, data from 2 uncontrolled studies’ indicate that in 
patients with increased intraocular pressure upon application 
of topical steroids, there is less effect on pressure with HMS 
than with dexamethasone or betamethasone. 4. Prolonged use 
of topical corticosteroids may rarely be associated with devel- 
opment of posterior subcapsular cataracts. 5. S stemic ab- 
sorption and systemic side effects may result with the use of 
topical steroics. 6. HMS® (medrysone) is not recommended 
for use in iritis and uveitis as its therapeutic effectiveness has 
not been demonstrated in these conditions. 7. Steroid medica- 
tion in the presence of stromal herpes simplex requires great 
caution; frequent slit lamp Vere a is suggested. 8. Prolonged 
use may aid in the establishment o secondary ocular infections 
from fungi and viruses liberated from ocular tissue. Use in 
Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, 
So that possible risk to the fetus may be justified by the expected 
benefit to the mother. PRECAUTIONS With prolonged use of 
HMS" (medrysone) the intraocular pressure and lens should be 
examined periodical!y. In persistent corneal ulceration where 
a steroid has been used, or is in use, fungal infection should be 
suspected. ADVERSE REACTIONS Occasional transient 
stinging and burning may occur on instillation. DOSAGE AND 
INISTRATION 1 to 2 drops instilled into the conjunctival 
sac two to four times daily. During the initial 24 to 48 hours the 
dosage may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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See With B-Scan... 
BRONSON-TURNER OPHTH 


Manufactured by 


GRUMMAN HEALTH SYSTEMS 
Woodbury, L.I., N.Y. 





® Operates on 110V AC, 50 to 60 Hz 
8 Weighs only 21 Ibs. 
8 Easy to use—only two controls 




















Through the eyelid examina- 
tion via short pulses of sonar- 
like sound sent into the eye 
and orbit with returning ech- 
oes displayed on the monitor 
screen . . . and instantly 
recorded on film ! 





M -9010 Ophthalmic B-Scan Complete 
with Camera and Adapter... . $7895 


M-9010-A Ophthalmic B-Scan Only...... $7465 


M-9010-B Camera and Adapter. . ....... $ 430 
*Jointly developed by Grumman Health Systems and the 
Ophthalmological Electronics Laboratory of the Southampton T 
Hospital, Southampton, New York. 
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Write for additional information. 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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THE LEAST EXPENSIVE ITEM 





UNIKAT’ Temporary Cataract Glasses 


RELATED TO CATARACT SURGERY 





A standard powerand size to fit every patient 


The difference between giving your post- 
Cataract patient the best temporary glasses 
you can find and giving him a pair of “‘loan- 
ers" is exactly $9.90. That's not much to pay 
for better vision. 

With Unikat? you can refract to a subjective 
accuracy of one-half diopter, then give your 
patient the power and frame size he needs 
right on the spot. Unikats? are made in 15 
different powers from +8.00 to «15.00 in 
.50 D. steps. Ten frame sizes are standard, 
with gray fadeaway Saxon for men and Chula 
shape for women. Unikat® has a lot of other 
advantages, too, such as hard resin lenses, 
40 mm. distance field and a 35 mm. reading 


Universal OY 


P. 0. Box 3144 Houston, Texas 77001 


field with one of the lowest jumps in cataract 
glasses. 


Since our only business is the manufacture 
of cataract lenses, we can offer this rare 
combination of quality and economy in 
Unikat®. You can order custom Unikats® by 
the pair, in Starter Sets of 10 pairs or Stand- 
ard Sets of 20 pairs. The price is a low, low 
$9.90 per pair in singles, or $9.50 a pair 
in sets. 


Give your loaners to charity and start using 
Unikat® post-operatively. Order a set today. 
Unikat*. The best temporary you can buy 
short of a prescription. 


Ophthalmic 
Products 





(713) 688-5205 


the cataract lens people 





Ophthalmic Spray 
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as precise 








not an aerosol, but a gentle metered mist 





Please see prescribing information on last page of this advertisement. 





consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 


e 
IM X. 


mist equal to 4.7 drops per application. (See » 
test results of squeeze-type plastic bottles on 1 
page 7.) | 3 
no help needed to apply | 
its the topical delivery system engineered for F 
accurate and convenient self-applicatior. k 


tends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics. 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the i- 
difference. y 


engineered for safety 


AMISTURA avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to preven" 
accidental entry. 


protects against patient dropot 
MISTUR4 encourages patient loyalty. It's easy 
to use at home or away. Patients will feel 

free to use it in public. It may be applied F 
without bending the body or tilting the head. 
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accumulator 
stainless steel 
spherical valve 
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eye-scope- 





4.7 drops per stroke 
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Ophthalmic Spray 


Engineered to assure 
precise dosage for 
more precise therapy 








Encourages patient adherence to 
dosage regimen 

Due to its reliability —4.7 drops per 
application—gentle mist and push- 
button simplicity, MISTURA helps achieve 
consistent compliance with your regimen. 
It avoids "dropper-phobia" and 
encourages every patient type to 
maintain therapy. 

A wide margin of safety 

MISTUR was engineered to prevent 
global contact. Its ultra-smooth eye- 
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scope minimizes the possibility of imjury. t 
Gentler than a drop, faster than a link — 


MISTURA beats the blink reaction with its 
gentle mist, minimizing the possibilty of | 
dosage waste or error. Unlike drops, 1 
it provides instant contact with the entire — 
absorbing surface. É 
Straightforward delivery j 
AMISTURA ends the need for awkward, 
uncomfortable positions. It's placed 
directly over the eye and rests on the 
cheek for controlled use. 
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LEGEND: 

A= Flat Surface Orifice 

3 = Concave Surface Orifice 
C=Convex Surface Orifice —Friction Rib 
D= Convex Surface Orifice 

E = Unit dose dispenser 
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Tests conducted by the Lederle Pharmaceutical Product Development Section 


Dispensing 
Ophthalmic Orifice 


Atropine 1% 
Pilocarpine HC! 2% 
Homatropine HBr 2% 
Scopalamine HBr 1/4% 


Pilocarpine Nitrate 2% 
Epinephrine HCI .65% 
Pilocarpine HCI 2% 
Proparacaine HCI 0.5% 








Phenylephrine 10% 
Pilocarpine HCI 2% 


Tetracaine HCI 0.5% 
Mild Silver Protein 20% 
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Average Drop 
45° 


37.6 mg. 


33.0 
36.2 
36.1 


40.3 
43.9 
40.9 
31.6 


29.5 
34.4 


352 
24.0 


/ ^2 
2 


Weight 


90° 


48.9 mg. 


44.4 
45.9 
47.1 


47.0 
49.5 
49.4 
35.0 


34.1 
36.6 


37.2 
29.3 
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Ophthalmic Spray 
engineered for all your patients 
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f can use a dropper— n I can use dropper— 
without difficulty with some difficulty 


: Encourages patient adherence to dosage regimen : Easy to self-apply at home or away 


: Consistent dosage accuracy : No aiming, no wasted medication 
: No mirror needed : No mirror needed 


‘Handsome streamlined design : Held against orbit to assure steadiness 


: Can be used anywhere Engineered to promote dosage adherence 
: No need for awkward positions : A wide safety zone to prevent injury 


- Fast coverage : No need for patient to bend his head back 
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I can't use a dropperatall [ve never used a dropper 
: “Straightforward” delivery—eliminates the need for - Designed to avoid "dropper phobia" 


patient to bend his head back 


: No experience needed 
- Even tremor patients can apply 


: No practice needed - patient instructions make it 
: No thin tapered end to cause global injury as easy to use as pressing a button 


: No eye contact with medication outlet : No blink reaction to waste dosage 
- Gentler than a drop, faster than a blink - Engineered for safety 


: Designed for immediate patient acceptance 
: Consistent accuracy —4.7 drops per application 
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or patients with problems. 


=e 


l| 





ie help-needed patient The tremor patient 

o help needed when he No need for awkward positions The eye scope rests acainst 
es self-applying MISTURA. with MISTURA. orbit to assure steadiness. 

ie self-conscious The uncoordinated The geriatric 

ay be taken without help, No misses with MISTURA, no fear No help needed, no caming, 
ithout bending head back. of dropper induced optic injury. no misses. 
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the future 





ederle offers: 


4 different choices for using today's major 
xeakthrough in ophthalmic delivery systems. 
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MISTURA C 
Carbochol 


E OPHTHALMIC 
SOLUTION 
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MISTURA P 


Pilocarpine 
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Pilocarpine 


MEE 3% 
OPHTHALMIC 
SOLUTION 
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...and many more to come 
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Ophthalmic Spray 


MISTURA™ D Phenylephrine HCI 0.12% Opnthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 

Contains: Phenylephrine HCI 0.12% with: antipyrine 0.1%. sodium 
phosphate cibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 

Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D. 

Caution: Should not be used in the presence of narrow-angle 
glaucoma. 

Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA™ p.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HC! 0.12% with: 
benzalkonium chloride (0.007596), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Scdium hydroxide 


. 18 added to adjust pH to approximately 6.9. 


Actions: MISTURA DZn phenylephrine with zinc sul'ate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus. 

Indications: MISTURA DZn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smag, swim- 
ming or hard contact lenses. 

Contraindications: MISTURA D Zn should not be used in the presence 
of narrow-angle glaucoma. 


Warnings: If irritation persists or increases, discontinue use and consult 


a physician. 


Dosage and administration: Use ! mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D Zn. 


NOTE: Keep container tightly closed. Not for use with tne soft contact 
lens. 


. How supplied: Available in sterile 15 ml. mist dispensing bo::les. 


MISTURA™ C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 


. 1:20,000, disodium edetate, sodium chloride, potassium chloride and 


purified water Hydrochloric acid or sodium hydroxide is added !o adjust 
the pH to approximately 5.6. 


Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity cr insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 


-irritated by or resistant to pilocarpine. 


Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction is undesirable 
Such as in acute iritis. 


Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur. 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 


spasm. 


Dosage and administration: One mist application twc to three times 
daily. However, the dosage should be adjusted to meet the neecs of the 
individual patients. This is made easier with MISTURA C avaiable in 
three strengths. 
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When used according to the accompanying directions for usa each ap 
plication delivers 1.7 drops of MISTURA C. 


How supplied: Available n sterile 15 ml. mist dispensing bottles. 


MISTURA™ E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1% 
2% with: benzalkonium ch oride, sodium metabisulfite, disodium ede 
tate, sodium cnloride, hydrochloric acid qs ad pH approximately 3.0, anc 
purified water. 


Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in cpen-angle glaucoma has been well documented 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow 
(Becker! found that 55% of 72 patients showed a 50+% increase in out 
flow facility 6-24 months after initiation of topical epinephrine therapy. 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful ir combination with miotics for difficult-to-control pa 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine anc 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) 


Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients who have had an 
attack of narrow ang e glaucoma since dilation of the pupil may trigge! 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache 
browache, headache conjunctival hyperemia and allergic lid reactions 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients3. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration. of 
epinephrine decreases. 

Should be used with cautior in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths 

When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 


How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, TH., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA™ p Pilocarpine Hydrochloride Opnthalmic 
Solution Sterile 

Contains: Pilocarpine HCI 9o, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
Sodium chloride, and purified water 


Indications: MISTURA P pwocarpine HC! is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 


Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur 


Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should De used. 

3. The dosage and strength ‘equired to reverse mydriasis depends on 
the cycloplegic used. 
When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P 


How supplied: MISTURA P pilocarpine HCI 2%, 1%, 2%, 3%, 4%, is 
available in sterile 15 ml. mist dispensing bottles. 
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Facts about 
tinted lenses... 








in black &white. 


A remarkable number of tinted lenses are in use today, 
satisfying both corrective and cosmetic needs. We know, | 
because we manufacture a great deal of the glass that goes — 
into high quality tinted lenses. 






With the introduction of our newest absorptive glass — 
5-1205 — we thought it time to summarize for you the 
broad line of tints available from Schott: 


S-1205 — In 1973, Schott introduced S-1005, a glass to 
provide the best combination of thinness and light 
weight in high power lenses. This new pink-tint version, 
offering both enhanced cosmetic appeal and suppress-on - 
of lens aberration, promises to be an equally significant 
product of Schott research. 


NEUTRAL GRAYS — Glass carefully formulated to meet | 
rigid Air Force standards. Available in shades from 1595 
to 60% and especially popular for sunwear in the darker 
versions. 


TANS, PINKS, ETC. — Warm-tone tints which give an 
especially effective combination of cosmetic and therz- 
peutic benefits. Dark tans, reducing glare and haze, have 
particular appeal as a general purpose sunglass. 















GREENS — Traditionally the most widely-known standard 


sunglass color, greens continue to be popular with both 
men and women. 





HELIOS — The ultimate in haze reduction for indoor 
tennis, trap-shooting, sailing and many outdoor activi- — 
ties, this yellow glass improves visibility by eliminating. 
the blue area of the spectrum and therefore the haze 
which results from atmospheric scattering. 






In all, Schott Optical Glass offers more than threé dozen — 
colors and gradations, including special fashi 
complete line . . . designed so the practiti one 
each patient’s cosmetic or absorption nee 


SCHOTT 
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When a highly potent 






long-acting miotic 
Is needed... 
OPHTHALMIC SOLUTION, 0.12596 and 0.2596 





HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


e Needs no refrigeration 

e Needs no reconstitution 

* Needs no eyedropper 

e Stable at room temperature 
for three years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 














When baseline miotics 
arent enough... 


TABLETS, 50 mg 


i 
| 
a 
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(DICHLORPHENAMIDE| MSD) | 


* Oral carbonic anhydrase inhibitor | 
* Partially suppresses secretion of 


aqueous humor 

e Best used as adjunct to miotics 

e Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

e Lowered intraocular pressure may be 
maintained for 6 to 12 hours 
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DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 








For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 
Warnings: Should be administered with extreme caution to 
patients with myasthenia gravis who are on systemic anti- 
cholinesterase therapy; conversely, systemic anticholines- 
terase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 
Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
Or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 
Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 
Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 
Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 
à with extreme caution, if at all, in patients with marked 
pee ton bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 
Despite observance of all precautions, repeated administra- 
tion may cause depression of the concentratior of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 
Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring: activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 
Prolonged use may cause conjunctival thickening and ob- 
Struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 


for children; artificial respiration may be renewed Similar 
therapy is indicated for overdosage. 

Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, 
consult prescribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as preservative. 


For more detailed information, consult your MSD representative 
or see full prescribing information. Merck Sharp & Dohme, Division 
of Merck & Co., INC., West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adreno- 
cortical insufficiency, hyperchloremic acidosis, or conditions 
in which serum levels of sodium or potassium are depressed. 
Should not be used in patients with severe pulmonary obstruc- 
tion who are unable to increase their alveolar ventilation 
since their acidosis may be increased. 
Warning: Use in pregnancy: Should not be used in women of 
childbearing age or in pregnancy, especially during the first 
trimester, unless the benefits to be expected outweigh po- 
tentia! adverse effects. 
Precautions: Potassium excretion is increased and hypokale- 
mia may develop with brisk diuresis, when severe cirrhosis is 
present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Hypokalemia can sensitize or 
exaggerate the response of the heart to the toxic effects of 
digitalis. Hypokalemia may be avoided or treated by use of 
potassium chloride or giving foods with a high potassium 
content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal disturb- 
ances (anorexia, nausea, vomiting), loss of weight, constipa- 
tion, urinary frequency, renal colic, renal calculi, mild skin 
eruptions, pruritus, leukopenia, agranulocytosis, thrombocyto- 
penia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, 
dizziness, ataxia, tremor, tinnitus, and paresthesias of hands, 
feet, and tongue. 
How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 

MSD 


For mare detailed information, consult your 
MSD representative or see full prescribing MERCK 
HANE 





information. Merck Sharp & Dohme, Division 
of Merck & Co., INC., West Point, Pa. 19486 
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' TO GET ACQUAINTED.. 


May be the best idea you ever ran 
into. You know that you'll eventually 
get into fitting from your own inven- 
tory. It'S a really efficient way to run 
your practice. 


If you've been putting it off because 
of the high start-up cost 


Corfeimzs “STARTER” 


INVENTO ING SET 


is your low-cost* way 
to get acquainted 
without delay. 


* For about 1/6 the cost 


Lenses packaged 





individually in colo of the complete 500-lens set, 
coded and labeled plastic s ; 

E aie mode you can begin now reaping the ben- 
desk-top chest with personalized 


efits of this system. 


engraved nameplate 






CONTENTS 


90 FINISHED CONTACT LENSES — #1 GRAY, CONFORM-A-SPHERIC’ aspheric periphery 
5mm. wide, all lenses 8.8mm. or 8.3mm. in diameter. 


NO. LENSES B.C. RANGE (DIOPTERS) POWER PURPOSE 
77 42.50 thru 44.00 -1.00 thru -3.50 DIAGNOSTIC 
25 Diopter Steps .25 Diopter Steps & INVENTORY 
41.00 thru 42.25 & -3.00 Diopter for 
13 44.25 thru 45.75 each Base Curve DIAGNOSTIC 
25 Diopter Steps in this group. 


This set may be expanded to either a 260 or 500-lens IFS set at any time, at cost of addi- 
tional lenses only. A formica drawer cabinet will be furnished at no charge when the set 
is expanded. QC" Le 

e MARK For Complete Information. Call TOLL FREE fcl A 


1-800-446-8105 ma. 


IN VIRGINIA. 1-800-582-8346 
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For uninterrupted control of O.R _ 
never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 





ieecause PHOSPHOLINE IODIDE is long-acting, it can help provide 
ninterrupted control of intraocular pressure in chronic simple (open-angle) | 
laucoma or glaucoma secondary to aphakia. Just one or, at most, E 
vo instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, | 
ne in the morning) are generally needed. | 


Although PHOSPHOLINE IODIDE is longer-acting than other miotics, Í 
is not more potent. With four concentrations available, it offers a high degree of 1 
osage flexibility for uninterrupted control of intraocular pressure...used alone 3 
rin combination with other medication. | 


; the logical choice. If strengths of 0.06%, 0.12576, or 0.25% are required, | 
Ye initial use of the 0.03% will be helpful in smoothing the transition. 1 


HOSPHOLINE IODIDE iui ionger-acting — | 


echothiophate iodide for ophthalmic solution) 


When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 7 
| 
| 
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ee next page of advertisement for prescribing information 





PHOSPHOLINE IODIDE 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circuler.) 
PHOSPHOLINE IODIDE ® ( echothiophate icdide) 
PHOSPHOLINE IODIDE is a long-acting chol nesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic ang!e-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammaticn. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive irgredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 


2. Where there is a quiescent uveitis or a history ot this condi- 


tion, anticholinesterase therapy should be avo ded or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrima! ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE whc are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides ( professional gardeners, farmers. workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy parkinsonism, and other disorders that 
may respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation. lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. iris cysts may torm, and if treatment is continued, may 
enlarge and obscure visicn. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed fcr the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening. obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure.may follow 
anticholinesterase instillat on. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. packace for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [A so contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH curing manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate.] 
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The Freedom 





Both Hands 


Medical Workshop, the noted international pro- 
ducer of fine medical instruments, offers the uitimate 
in diagnostic contact lenses which use the unique, low 
vacuum technique of lens application. This innovative, 
simplified process has enabled Medical Workshop to 
create a full range of diagnostic contact lenses for fun- 
dus inspection, gonioscopy, photography of the chamber 
angle, electroretinography and foreign body localization. 
They also create fine lenses for goniotomy and argon 
photocoagulation. 

Every low vacuum lens is constructed of durable, 
safe medical plastic that is extremely light weight. They 
are easy to apply and, if desired, permit the patient to 
walk about comfortably while the lens remains precisely 
in place. 





MW 1123 
Fundus contact lens 


MW 1124A 





MW 1120 Direct goniolens Peripheral 


Comberg type for foreign 
body localization 


fundus contact lens 


MW 1127 
Spherical double focus 









MW 1139 


Direct goniolens 
MW 1125 with 2X Clipover lens 


15 


a 
MW 1124B 









These simplified, low vacuum 
diagnostic contact lenses: 


e Permit the nurse or assistant to prepare 
the patient and apply the lens, thus 
freeing the doctor for other work. 

e Permit rapid examination of sitting or 
recumbent patient. 

e Free both hands because the lens is 
attached to the eye. 

e Assure a parfect centering of the lens, 
permitting it to follow the eye in all 
directions. 

e Eliminate eir bubbles between the 
contact lens and the cornea. 

e Simplify rotation around the limbus. 

e Provide maximum visual field. 


For further information on how this unique system of lenses can begin to give you 
the freedom of both hands —to save you time, and more—write or call us today 


[] Enclosed please find my check in the amount of 


Name 
Address 
Ci State 


— —— — ] 


O MW 1120 Comberg type for foreign [] MW 1125 
body localization $136.00 [] MW 1127 

O MW 1123 Fundus contact lens $ 58.00 [] MW 1139 

O MW 1124A Direct goniolens $ 92.00 

O MW 1124B Peripheral fundus [] KOP91 
contact lens $ 92.00 

O MW 1124C Set of three above $242.00 [] KOP92 


coc EAR a cos HIN OSEE ea Sa ee) Se NE RS MATER. OHNE FE IZESUUE SOC ER NATOS CX eset ERR c m 
KE E LE zi 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


O Please send me the following: O Please send me further information on the following: 


Six mirror goniolens $175.00 
Spherical double focus $ 98.00 
Direct goniolens with 

2X Clipover lers $205.00 
Fiber optic cable with 

handle for MW 1139 $130.00 
Light source for MW 1139 $175.00 


ee Me 1o. 
Please include $2.50 tor postage and handling. California residents include 5% sales tax. 
Pennsylvania residents include 696 sales tax. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY : 
E-PILO? OPHTHALMIC 3 
PRESBYTERIAN HOSPITAL PILOCARPINE HYDROCHLORIDE with . 


OF PACIFIC MEDICAL CENTER 
HIGHLIGHTS OF MODERN OPHTHALMOLOGY 


June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 


This annual conference is designed to provide 
the practicing ophthalmologist with up-to-date in- 
formation on new concepts and techniques in many 
rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treat- 
ment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 
THE FACULTY INCLUDES. 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. Henry S. Metz, M.D. 
John C. Cavender, M.D. Bruce E. Spivey, M.D. 
Wayne E. Fung, M.D. Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 
REGISTRATION: 
Tuition: $150 
(Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical 
Center, P.O. Box 7999, San Francisco 94120 


Effective destruction of 
papilla within 
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PERMA TWEEZ® ELECT 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only), 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


Tost 
YS 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
[] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-45 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 





EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutions are available 
in five conveniert concentrations: 


E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-2® Contains: 
Pilocarpine Hydrochloride ................ 2.095 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine and 
Epinephrine, both solutions contain: 


Ns eee aon eatery. re 5.0% 
Benzalkonium Chloride .................... 0.0194 


in a buffered aqueous solution containing sodium bisulfite, 
mono- and dibasic sodium phosphate, and disodium 
edetate. Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the open angle 
type. Contraindications: Contraindicated in narrow angle 
glaucoma. Warning: FOR TOPICAL OPHTHALMIC USE 
ONLY. If irritation develops, patients should be advised 

to discontinue use and consult prescribing physician. 
Precautions: Use with caution in unverified glaucoma and 
vascular hypertension. Epinephrine compounds are effec- 
tive in the management of many of the forms of glaucoma; 
but complications, especially conjunctival irritation, occur 
frequently. If the reaction is severe, discontinuance of the 
drug may become necessary. This solution is sterile when 
packaged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly covered when not in use. Keep in cool place. 
Protect from light. Do not use if solution has darkened. 
Dosage: One or two drops on awakening and in the evening. 
If this fails to control the pressure, medication may be used 
more frequently. The frequency of instillation and the con- 
centration depends on the response of the patient. The 
ophthalmologist must ascertain just how much E-PILO is 
necessary for each individual patient. Caution: Federal law 
prohibits dispensing without prescription. How Supplied: 

10 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (F R.). Inc. 


San German, Puerto Rico 00753 414-1/COR-565 
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SMP Division 


Cooper Laboratories (P. R.), Inc 
San German, Puerto Rico 00753 


idded to a daily ieolina 


hat already includes pilocarpine. CAUTION; 
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~~ Prescribing information on foang page 





e only disposable cryoextr< 
ou can turn on and off, on and off,o 
and off, as you need it. 


Itis a small thing but tre- |. cornea...tofreezearu 
mendously important | turein process. Amon 
when you need it... The —. “a disposables only the 


ability to defrost fast when F 4 ^ 3 F-20/20 offers this 
youneedto...togetfree © | || essential feature. 


from a suture...or the | The F20/ 20 


frigitronics. 


OF CONNECTICUT INCORPORA 
770 RIVER ROAD, SHELTON, CT 06484 203/929-6321 
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- |sthe Safir 





Ophthalmetron for you? 


Maybe. Maybe not. You surely need to 
know all you can about automatic objec- 
tive refraction before you decide whether 
it has a place in your future. Any of the 
units designed for this purpose is too ex- 
pensive to be bought on a hunch. In fact, 
we dont want to sell you one unless we 
both know that it will perform a productiva 
function in your practice. 

In general, if you process 20 or more 
patients a day—or if you would like to be 
able to do so—you should study 
the kinds of time and traffic 
patterns that are feasible 
with your layout and staff. 
Proper use of present and 
potential instrumenta- 
tion may change the 
entire patient flow. 
Automatic objec- 
tiverefraction can 
be the enabling 
element around 
which other data- 
collecting instru- 
ments can be orga- 
nized, and all can be 
operated by technician 
assistance. We can help 
you learn more about this 
way of doing things. 


BAUSCH & LOMB 


SE PEE RE I CITAS A a a a a t T a e A E ie taa Tain m 











A standard of accuracy. Automatic ob- 
jective refraction should provide you with 
a factual reading of the refractive state. 
You can add judgment and evaluation 
when you start with something that is free 
of variables, error and estimate. With the 
Ophthalmetron, that's what you get—not 
numerical averaging but an actual tracing 
of independent automatic retinoscopy—in 
3 seconds, without cycloplegia. Whether 
you use this data for refractions, screening 
or research, it's there at your beck 
and call—information not now 
available to you by present 
methods. Let us help you 

analyze your require- 
ments and determine 
whether the Safir 
Ophthalmetron is 
for you. And we 
have a 3-month 
Professional Eval- 
uation Plan avail- 
able. Send in the 
coupon for analytical 
assistance and re- 
ceive the Data Collec- 
tion letter as it isissued. 
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NAanrk of Leadership 


Contact Bausch & Lomb or either of these authorized Ophthalmetron dealers: 


Bausch & Lomb White-Haines Optical Co. H.O.V. Optical Co., Inc. 

Dept. 3506 82 North High St. 137 N. Wabash Avenue 6628 S. Main Street 

Rochester, N.Y. 14602 P.O. Box 1878 Chicago, IL 60602 Houston, TX 77025 
Columbus, OH 43215 

L] Am actively considering purchase of automatic objective refractor. Please contact me: 

O Am interested in further information on Data Collection and the Safir Ophthalmetron™. 

Please add me to your Ophthalmetron and Data Collection mailing lists. 

Patients per day: now expected 

Number of staff (professional ___; technical assistants ___; secretary/ receptionists ____) 

square feet of office space Number of refracting rooms 


Name 





(0070000 TMNUURTITL An SUD SS cT CAE City 


D GE Ud ee ee M Phone (Area Code) 





PE ophthalmics 


help take 
the pressure off... 





PINK YELLOW LAVENDER GREEN BLUE 
Simplify identity — Simplify RX 

simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 
Y2% (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and. produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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a solution containing the inactive ingredients alzohol «0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sod um chioride, and purified water 
‘preservative: thimerosal 0.00196). Available in the new 10 cc Drop Dose™ Plastic 

spenser Bottle. Also available in a 10 cc glass bottle with sterile dropper. 


Y 





AMERICAN JOURNAL OF OPHTHALMOLOGY 
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Neosporin 
Ophthalmic 
LI 
Solution, strie 
Polymyxin B- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
inthose persons who have 


shown sensitivity to any of its 
components. 





WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


DR Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 
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NINTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, MASSACHUSETTS 


JUNE 13-14, 1975 


SPONSORED BY THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Registration and payment of the $25.00 
registration fee in advance is necessary for 
each participant. Please make checks pay- 
able to ‘‘Eye Research Institute” and remit 
by May 15, 1975. Those wishing to present 
papers should submit a 150-word abstract 
by April 15, 1975 to: 


Richard A. Thoft, M.D. 
Eye Research Institute of 
Retina Foundation 

20 Staniford Street 
Boston, Massachusetts 
02114 


ROCHESTER EYE BANK 
CORNEAL DISEASE FELLOWSHIP 


Applications are invited for a full-time 
Clinical Fellowship in corneal diseases 
under the direction of Dr. James Aqua- 
vella in conjunction with the Dept. of 
Ophthalmology of Park-Ridge Hospi- 
tal. The fellowship is awarded annu- 


ally although it is possible for a suc- 


cessful applicant to apply for a sec- 
ond year. 


Address inquires to: Executive Direc- 
tor, Rochester Eye & Human Parts 
Bank, Inc. 311 Alexander Street, 
Rochester, N.Y. 14604 





















Why buy HALF a Slitlamp? - 









es NOW that the 


MARCO V 


is here 





Hruby lens 
Tilt mechanism 
Elevation control 


IMMEDIATE DELIVERY 
from your local distributor. 


MUD marco i 
Jacksonville, Florida 32207 (904)396-4210 


Erirnim 
(I-epinephrine) ophthalmic solution 
0.25%*, 0.5%, 1%, 2% 


Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients who have had 
an attack of narrow angle glaucoma since dilation of the pupil 
may trigger an acute attack. 


Warnings: Undesirable side reactions may include: eye pain or 
ache, browache, headache, conjuctival hyperemia and allergic 
lid reactions. Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have been reported. 
Epinephrine has been reported to produce macular edema in 
some aphakic patients and should be used with caution in 
these patients. 


Precautions: Epinephrine in any form is relatively uncomfortable 


UPON in3st!itaugrn. rnrowever, GEISCOMTOIE fESSENS as Te 
concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle 
since dilation of the pupil may trigger an acute attack of 
glaucoma. 


Dosage and Administration: The usual dosage is 1 drop in the 
affected eye(s) once or twice daily. However, the dosage 

should be adjusted to meet the needs of the individual patients. 
This is made easier with Epifrin available in four strengths. 
Note: Protect from excessive light and heat. If the solution 
discolors or a precipitate forms it should be discarded. 

Not for injection. 

How Supplied:* 0.25% strength available in 15 cc. plastic 
dropper bottles. 


0.5%, 1.0%, 2.0% in 5 cc. and 15 cc. plastic dropper bottles. 
On prescription only. 
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4 reasons to prescribe 1 solution 


Isa clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room tem perature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.196 
dexamethasone sodium phosphate 


It comes in the OCUMETER® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. 1t all adds up to your best reason to 
. prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.196 Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 















‘Sterile, highly stable Available 






Ophthalmic Solution Ophthalmic 
DECADRON* Phosphate TR Preparations— 
(Dexamethasone Sodium Phosphate 

Each ml contains dexamethasone sodium phos- DECADRON*® Phosphate 


phate equivalent to 1 mg (0.196) dexamethasone (Dexamethasone Sodium Phosphate | MSD) 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 


(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis wnen the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 


Sterile Ophthalmic Solution 
DECADRON® Phosphate E 


containing dexamethasone sodium phospnate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 


i 
i 





Saul 2.5 ml 5 mi 
OCUMETER® 


=] Sterile, highly stable solutions 


7] Solutions are adjusted to a pH ! 
compatible with the eye | 
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the use of topical steroids. O hitia Oihimásit 
Acute purulent untreated infection of the eye or ear DECADRON® Phosphate 


may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidental!y with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent cornea! 
ulceration where a steroid has been used or is 


containing dexamethasone 
sodium phosphate equivalent 
. to 0.5 mg (0.05%) dexametha- 
* sone phosphate in each gram 











in use. 3.5-g tube 3 | 
Intraocular pressu re should be checked frequently. Convenient for use 
Adverse Reactions: Glaucoma with optic nerve EC 
damage, visual acuity and field defects, posterior at night 

subcapsular cataract formation, secondary ocular under a patch | 
infection from pathogens including herpes simplex 7] whenever prolonged contact 

liberated from ocular tissues, perforation of the of a steroid with ocular - 
globe. tissue is desirable : 
Viral and fungal infections of the cornea may be P. 
exacerbated by the application of steroids. Melts below body temperature x 
Rarely, stinging or burning may occur. and films the eye A 
For more detailed intormation, consult your MSD |] to provide even distribution 1 
representative or see full prescribing information. J to eliminate blink-out : 
Merck Sharp & Dohme, Division of Merck & Co., 


of medication TE 
INC., West Point, Pa. 19486 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE UNIVERSITY OF ILLINOIS 
ABRAHAM LINCOLN 
SCHOOL OF MEDICINE 


announces an 


INTRAOCULAR LENS SYMPOSIUM 
to be held at the 
ILLINOIS EYE AND EAR INFIRMARY 
May 30th & 31st, 1975 


Speakers: 


Peter Choyce, F.R.C.S., London 

Robert Drews, M.D., St. Louis 

Norman Jaffe, M.D., Miami 

Miles Galin, M.D., New York City 

and members of the University Faculty 


Registration Limited Tuition $150.00 


For Further Information Write to: 
Jacob T. Wilensky, M.D., Program 
Chairman 
1855 W. Taylor Street 
Chicago, Illinois 60612 


NATIONAL RETINITIS PIGMENTOSA 
FOUNDATION RESEARCH 
PROFESSORSHIP 


The National Retinitis Pigmentosa Foundation will make 
available on a competitive basis up to three Research 
Professorships for the 1975-76 academic year. The Research 
Professorships are primarily designed for inves*igators 
whose work might contribute to an improved unders:anding 
of the nature of retinitis pigmentosa or of allied retinal 
degenerations. The Foundation understands that much 
basic work in cell biology, biochemistry, genetics, etc. 
might be so understood and is willing to entertain appli- 
cations from any of a broad range of bas c and clinical 
disciplines. The terms of the Research Professorships will 
vary with individual needs and with individual attain- 
ments. They allow substantial flexibility in duration (1 to 
3 years) and in stipend level ($15-25,000 per cnnum). 
There are no requirements as to nationality, sex, citizen- 
ship or site of tenure. 

The initial procedure for applying for a Research 
Professorship is to submit a description of your qualifica- 
tions and a summary of your research plan; this can be 
in letter form and should not exceed two pcges in length. 
Where applicable, one or two representative reprints 
should also be submitted. The Foundation Research Com- 
mittee will review all such submissions and then seek a 
more detailed application from a limited number of 
candidates. Address correspondence to: Dennis L. Harten- 
stine, Executive Director, National Retinifis Pigmentosa 
Foundation, Inc., Rolling Park Building, 8331 Mindale 
Circle, Baltimore, Maryland 21207. 
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Pilocar 


Twin Pack 
(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl! methyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine, contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution con- 
taining potassium chloride, boric acid and 
sodium carbonate. 

ACTION: As a miotic for treatment of glaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatment of 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means, i.e., Pilocar. for at least 12 
hours prior to emergency surgery. 

WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar [win Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles— 0.5%, 1%, 2%, 3%, 4% and 6% pilocar- 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same 
concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. pw 
San German, Puerto Rico 00753 COS-139 








The 
Glaucoma 


Savings? 
Plan 


Cost is a troubling concern for today's 
enior citizens. And cost of long-term 
nedication can be especially worrisome for 
he glaucoma patient. 


So, why not help ease the cost burden bv 


rescribing Pilocar" Twin Pack. 


'illocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
onvenient 15 ml. bottles. 

Available at a price lower than 30 ml. 


wm n 








bottles of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 
30 ml. size bottle. Patients can pack one in 
their pocket or handbag...leave one 
conveniently at home. 

Also, the small bottles help maintain 
sterility of the solutions. 

In short, it's easy to see how patient 
dividends add up with Pilocar Twin Pack. 


Pilocar Twin Pack 


(pilocarpine hydrochloride) 


classic for the cost-conscious 
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Cat. No. 5090 Sterile Disposable KAUFMAN 
VITRECTOR Kit (including cutting 


head, suction syringe and 
connecting tubing) 


Cat. No. 5091 Power Unit for VITRECTOR 


Cat. No. 5092 Complete VITRECTOR Assembly 
(including 5 sterile disposable 
VITRECTOR Kits and 1 Power Unit) $175 complete 


A 60-second way to remove | 
vitreous? Yes. 


You can spend up to 20 
minutes or more removing 
vitreous during cataract 
surgery or keratoplasty. The 
KAUFMAN VITRECTOR™ 
does it in about a minute — 
easily, with little traction on 
the vitreous and without risk 
of severe granulomas and 
inflammation. 


The KAUFMAN VITRECTOR 
is new trom Concept. 

It consists of a re-usable, 
battery-powered unit and a 
separate, sterile disposable 
kit, including cutting head, 
plastic syringe and suction 
tube. Also included with 
each kit is a latex sleeve 
which easily slips over the 
power unit, so itcan be 
re-used without sterilization. 
Keep the KAUFMAN 
VITRECTOR close-at-hand. 

If vitreous loss occurs, just slip 
the power unit into the latex 
sleeve, snap-on the cutting 
head and connect the suction 
tube and syringe. Its 
ready-to-use. The assistant 
can observe the vitrectomy, 
and using the syringe, apply 
just the right amount of 
suction. Its fast, efficient, and 
convenient. Its also proven. 
Ask for the KAUFMAN 
VITRECTOR — from Concept. 


We put ideas to work. 


12707 U.S. Highway 19 South 
Clearwater, Florida 33516 


concept 


From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: Thats why new 
Visalens" Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking/Cleaning Solution, an artiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses.( after 
removal ) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine? eye drops, 
where appropriate. 


by Visine | 


Se ORUM Professional sample kit 
Visalens on request. 


yVising UD Pfizer will be happy to send you a kit 
NN or contact lenses of both Visalens Wetting Solution and 
Visalens contacts Visalens Soaking/Cleaning Solution. 


WETTING GOLUTION Wier On Your Eyes Send your name and address ( with zip 

for contact lenses 4 " 

nere. EPIC- LUBRICAUNG code, please) to: Visalens, 185 Price 
Eesièr On Your Eyes ; x 


ure D Parkway, Farmingdale, N.Y. 11735. 


2.0L 


By the makers of Visine ©1973, Pfizer Inc. 











Accommodative esotropia may prevent 

,Achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE® 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTIONS 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Cnronic open-angle glaucoma. Sebacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with assignif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibiity of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterasesmedica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution. if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or sardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under 
going treatment with systemic anticholinesterase medicationstor 
myasthenia gravis, because cf possible adverse additive effec. 
Precautions: 1. Gonioscopyisrecommended prior toinitiation of therapy. 

2 Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the deug 
requires digital compression of the nasolacrimal ducts for a m nute or 
two following instillation to minimize drainage into the nasal 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, m weekness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are expcsed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide thraugh the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and dlothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution if at 
all, in patients with marked vagotonia, bronchial asthma, spasic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsomism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may Occur. 

4. Iris cysts may form, and if treatment is continued, may ersarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medicatien, re- 
duction in strength of the droos or frequency of instillation. Rarely. 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstrection of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. Th:s may be alleviated by prescribimg a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PRCTOPAM* 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3 0 mg. package for 0.06% solutian. 

6.25 mg. package for 0.125% solution; 12.5 mg. package for ©.25% 
solution. Also contains potassium acetate (sodium hydroxidesor acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


votis, The Ophthalmos Division 
«€^ | AYERST LABORATORIES 
*"* | New York, N.Y. 10017 
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over a wide 
range of 
common ocular 


in ections 


wide gram-negative 
spectrum 


Garamycin 


brand of 


gentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


appears to be "...an antibiotic of choice for the 
initial treatment of external ocular infections” * 


*Due to sensitive pathogens. 


*Gordon, D.M.: Amer. J]. Ophthal. 69:300 (Feb.) 1970. 
Copyright © 1974, Schering Corporation, All rights reserved. 















Conjunctivitis: 
GARAMYCIN* OPHTHALMIC acts against sensitive 
strains of Staphylococci, Streptococci, H. influenzae 
H. aegyptius, M. lacunata, and Neisseria sp., induding 
N. gonorrhoeae generally isolated in conjunctiv-tis. 1 
: ) 
Corneal ulcer: | 
GARAMYCIN OPHTHALMIC acts against sensitive à 
strains of Pseudomonas aeruginosa, Proteus sp., as well 
as Staphylococci and Streptococci generally isolated 
in corneal ulcer. 


Keratitis, 
Keratoconjunctivitis: | 
GARAMYCIN OPHTHALMIC acts against sersitiv 1 


strains of Staphylococci and Streptococci generally 
isolated in keratitis and keratoconjunctivitis. 





Blepharitis, | 
Blepharoconjunctivitis: | i 
GARAMYCIN OPHTHALMIC acts against sersitive l 
strains of E. coli, Enterobacter aerogenes (forme-ly | j 
Aerobacter), K. pneumoniae, as well as ——! i d 
generally isolated in blepharitis and s 
blepharoconjunctivitis. | J 


GARAMYCIN OPHTHALMIC acts against sersitiv 
strains of Staphylococci generally isolated in 
meibomianitis. i 


Meibomianitis: | : 


Dacryocystitis: | 

GARAMYCIN OPHTHALMIC acts against sersitive E 
strains of Pneumococci generally isolated in | | 
dacryocystitis. | 








Seeing 
eye 
to eye... 


in common 

ocular infections 
wide gram-negative 
spectrum 


Garamycin 


brand of 


gentamicin sulfate 









Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


W Antibacterial activity against a wide range of 
sensitive ocular pathogens. 

m Highly active against problem organisms: 

P. aeruginosa (certain strains) and Proteus sp. 
(indole positive and negative). 

W No significant organism resistance to date. 









By day: 
Sterile, isotonic 
solution within the 
pH range of tears; 
avoids blurring 





By night: 
Bland, white 
petroleum-base 
ointment is 
gent y emollient 


"Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 


been produced (with difficulty) in vitro by repeated exposures. 


... Schering Corporation 
Kenilworth, N.]. 07033 
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DESCRIPTION Gentamicin sulfate is a water soluble 
antibiotic of the aminoglvcoside group active against a 
wide variety of pathogenic gram-negative and gram- 
positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueóus 
solution buffered tc approximately pH 7 for use in the 
eye. Each ml. contains gentamicin sulfate (equivalent to 
3.0 mg. gentamicin), disodium phosphate, monosodium 
phosphate, sodium chloride, and benzalkonium chloride 
as a preservative. 


GARAMYCIN Ophthalmic Ointment is a sterile oint- 
ment, each gram containing gentamicin sulfate (equiva- 
lent to 3.0 mg. gertamicin) in a bland base of white 
petrolatum, with methylparaben and propylparaben as 
preservatives. 

ACTIONS The gram-positive bacteria include coagu- 
lase-positive and coagulase-negative staphylococci, in- 
cluding certain strains that are resistant to penicillin; 


-Group A beta-hemolytic and nonhemolytic strepto- 


cocci; and Diplococcus pneumoniae. The gram-negative 
bacteria include certain strains of Pseudomonas aer- 
uginosa, indole-positive and indole-negative Proteus 
species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of Morax- 
Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms 
have not been isolated from patients treated with 
gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty 
in vitro by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment of 
infections of the external eye and its adnexa caused by 
susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, acute meibo- 
mianitis, and dacryocystitis. 

CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in patients 
with known hypersensitivity to any of their components. 


WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into the 
anterior chamber of the eye. 


PRECAUTIONS Prolonged use of topical antibiotics 
may give rise to overgrowth of nonsusceptible organ- 
isms, such as fungi. Should this occur, or if irritation or 
hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appro- 
priate therapy. 

Ophthalmic ointments may retard corneal healing. 


ADVERSE REACTIONS Transient irritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 


Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 


DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, dos- 
age may be increased to as much as two drops once 
every hour. 


GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 


tion —Sterile, 5 ml. plastic dropper bottle, sterile, box of 
one. 


GARAMYCIN Ophthalmic Ointment — Sterile, 1% ounce 


Sww-4000 


NOVEMBER 1973 


tube, box of one. 
Store away from heat. 
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CONTAMINATIO 
AND INFECTION 


-CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. | 

Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 
























Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 





FLUOR-I-STRIP- 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein soluticn 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, bor c 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterie 
strips. 


"mg The Ophthalmos Division 
M AYERST LABORATORIES 
BN New York, N.Y. 10017 





Now bce years of soecializotion 
A new concept 





Dear Doctor: 


What do you do when it aoesn't work? 
... Or you can't get it? . . . Or you don't 
know what to get or where to get it? 





Optrend, Inc. can help you through these aggravations. 
Our company was formed to respond to the everyday 
needs of the ophthalmic community. After ten years of 
in-depth experience, | am aware of your problems... and 
we intend to help solve them. 


Wouldn't you like to be able to make one call foi 
Consultaiion, Instrumentatron, and Maintenance and Service? 
Now you can. . . call Optrend, Inc. 


Keith P. Yeisley 
President 





for the ophthalmic 
community | 


Consultation The need for productive communication makes it imperative | j 


that we be available to consult with you on any question you : 
may have. Our technical knowledge and awareness of the 
trends in ophthalmology can be of special advantage to you. i 
Call on Optrend . . . when you want satisfaction. 


Instrumentation Optrend is your new source for selected fine ophthalmic in- 


struments and equipment. The selection is, in every instance, 
predicated on proven excellence and clinical effectiveness. i 
Our commitment to you in every respect is one of personal 
integrity. 


Maintenance Apart from our guaranteed satisfaction of the instruments of 4 


Optrend, Inc., a critical part of our program is the provision of 


&Service a unique maintenance service for your other ophthalmic in- 


struments and equipment. 
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Your inquiry will bring our personal response to inform you 
further on how we can satisfy your individual requirements. 


n INC 44 Nassau Street, Princeton, New Jersey 08540 E 
. Telephone: (609) 924-9150 
| 
] 
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Optrend, Inc. 
44 Nassau Street, Princeton, N.J. 08540 ; 


Gentlemen: | 1 
| would like to know more about the advantages available to me through Optrend, Inc. 
Name 


Street 


Go DUNG CIE ———— ————  —  H— QO—UÁSBMX— $02 





MUROCOLL EPINEPHRINE 196 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT 729'A 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 


d 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
cra (fi preservative and bacteriostatic agent is also avail able as Murocoll Epinephrine 
PHIBMACAL LABORATORIES, Iwc. |. 2% (as Bitartrate 3.64%), Product #29. 


12) LIBERTY ST. 
QUINCY 69, MASS, USA. 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicatec in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3 only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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Optical Associates —the only 
full service instrument supplier 
in the industry with a complete 
precision service center for 









repair of your equipment. 
LOANERS AVAILABLE AT NO CHARGE —EXCEPT SHIPPING COSTS 


The charges listed cover labor charges for cleaning, re-aligning and re-lubricating. 
All parts and shipping are extra. 


A.O. Rx MASTER S 145.00 PROJECT-O-CHARTS 75.00 

A.O. ULTRAMATIC Rx MASTER 145.00 BINOCULAR INDIRECT OPHTHALMOSCOPES 65.00 

A.C. 590 PHOROPTOR 150.00 TRIAL FRAMES à ; 25.00 

B&L GREENS REFRACTOR 145.00 MAY TYPE OPHTHALMOSCOPES 25.00 
LENSOME TER: 150.00 (A.O.~B&L—W.A.) 

SLIT LAMPS | 150.00 MONOCULAR INDIRECT OPHTHALMOSCOPES... 45.00 
KERATOMETERS AND OPHTHALMOMETERS 100.00 GIANT TYPE OPHTHALMOSCOPES 40.00 
Dini PER QUOTE — ^ O.- BRL-KEELER) 

K.CO. RADIUECOPT pre RETINOSGOPE 20.00 

zb. CUSTOM PROJECT _O_CHART ‘ina ALL OTHER FOREIGN INSTRUMENTS PER QUOT! 


All labor and replaced parts carry a 90 day warranty unless otherwise stated. Hand instruments—30 day warranty 


O.A. ALSO OFFERS € A COMPLETE LINE OF INSTRUMENTS FROM MAJOR 
MANUFACTURERS e FINANCING AND LEASING PLANS AVAILABLE 


Call us collect for a bid on instruments needing service or for your next instrument purchase. 


optical associates, inc. 


Larry Hanson, Manager 
INSTRUMENT REPAIR DEPT. 
734 HANCOCK ST. SUITE G4 

TOPEKA, KANSAS 66607 
CALL COLLECT (913) 357-6628 


(Ophthalmic Instrument Sales, Inc.) 





New Armorlite OV-AL Old Round Style 


OV-AL is an aspheric lenticular lens with an oval (45 x 40) field. 
The OV-AL is available in Single Vision; in 22mm Round Bifocals (shown 
here); and soon to be available in 22mm Flat-Top Bifocals. 
The OV-AL is cosmetically more attractive than the conventional 
round lenticular when used in today’s frames. 
Also, the extra 5mm in horizontal field allows the patient 
significantly more peripheral vision. 
A wider view and better appearance, too! 


The Oriqinators of Hard Resin Lense 


patent pending í 
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When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent 
bioavailability 


priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure, 

Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS — HYDRAZOL VS. THE STANDARD 


30 


y Hydrazol* 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


0 
Time, Hours 





4 


The Standard” 


*Mean +£ standard »rror 


8 5 


Crossover study; 12 healthy adults after oe oral doses œ~ 500 


mg (2 tab/each drug). Data on file—Softcon 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a "tingling" feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasiona!ly supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasiona! adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


roducts. 










1 gram of acetazolarnide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in € 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individua! 
attention both to symptomatology and ocular 
tension. Continuous supervision Ey a physi- 
cian is advisable. 
In the treatment of secondary glaucema and in 
the preoperative treatment of some cases of 
acute congestive (closed-angle) glas coma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responeed ta 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mæ followec 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has Deen noted when acetazolamid® has bee 
used in conjunction with miotics arxd mydriat- 
ics as the case demanded. 
Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upo* carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250.” (NDC 0346 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 
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A healing 


environment 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and given a 
chance to heal. 





^ 
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Softeon 








vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now tte SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 7426 of cases and partial relief in 2076' 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 55% 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, was unchanged in 3076, and worsened in only 3%! 


A chance to preserve and even improve 
visual acuity during therapy 


Before SOFTCON, treatment for severe corneal 
edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 33%, remained unchanged 
in 63%, and declined in only 4%! 


See next page for full product information. 


P. 


Aphakic Fuchs dystrophy. 
Note irregular reflex although 
cornea appears gross*y clear 
Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 








Softeon 
(vifileon A) 


BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

Thelens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeserious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 

Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tive$ may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


examole, will cause discoloration of the 
lens. 


Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
exam ned to determine their cause. 

Eye irritation may occur within a short 
time efter putting on a hypertonic lens. Re- 
movai of the lens will relieve the irritation. 


Rarely a lens may adhere to an eye as a 
resultof wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
maticn, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY"*: 


Final wearing status 


Lens wear continued. ...... 65% 
Lens therapy completed... ..23% 
Lens wear terminated. ...... 9% 
pe oF Ch: | ae cms 3% 
Untoward experience 
during lens therapy 

Nout: ck wide YOS.. c. «(28% 
Type of untoward 
experience 

EOS Letter ag ui de. ss i 24 
NONE SEEN x dU Is EO S 18 
DISCOS. d. iua 14 
Uncomftortabló.. .. edi... 2! 46 
Deposit on lens:)..... v.i. 24 
Nettie: 7... our cmm. s 5 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gentlv rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP, followed by a rinse with luke- 
warrr Lensrins NP. Anylensremoved from 
the eye should be disinfected betore being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and, 
then boiled for at least fifteen minutes in. 
either a boiling water bath or office steri- 
lizer. Alow the lens to cool before rernov- 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 

may be fitted with lenses in refracting 
oowers ranging from high minus 
(—25.00 D) to high plus (4- 25.00 Dj in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
iS to be worn continuously, for 24 hours a 
day, fcllowing initial application. Patients 
shoulc be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


BaseCurves 7.8  OverallChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 
8.4 14.5 
8.7 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 cC.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950. 


LIMITED EDITION OPHTHALMOLOGY PRINTS 
by JOSEPH DAWLEY 


S Each magnificent scene has been executed in a manner that has made Mr. Dawley internationally known. 


ye original paintings 
ere on display at the 
cent AAOO 

eeting, and only 
imited supply of 
ints of each scene 
main. These signed 
id numbered 
productions have 
en printed on 

avy quality stock 
itable for 

iming. 


ch reproduction 
s captured, as 
thfully as modern 
shniques permit, 
e full range of 

lor and shading 
the original oil 
inting. At the 
nclusion of the 
ess run of 1000 of 
ch series, the 
ginal plates were 
stroyed, and no 
ier reproductions 
| be permitted. 
us, the value of the 
nt will rise as the 
ars go by. 





oseph Dawley Paintings 
'.O. Box 6596 
ort Worth, Texas 76115 


Quantity Price Total 


FEM. a, a 
Ease... v. — 
state $1 
s tax ME Lu. 
‘as 
idents 
y) 

TOTAL — 
1e TEPC CE 
(ood CE S 








FOR THE DOCTOR WITH THE LONG, HARD DAY 





A Matter of Saving Time: The 6600 
Auto-Refractor ' Mis a special pur- 
Jose computer designed to reduce 
the amount of professional time re- 
juired for refraction. Using the 
3600, your assistant can provide 
/ou with auto-refractor findings on 
outine and difficult patients, free- 
ng you to concentrate on matters 


vhich require special knowledge 
only you can provide. 
A Matter of Pressure: The 6600 


educes the pressure on both you 
ind your patient to provide the 
ight answer. Acuity's AUTO-RE- 
-RACTOR also fits in as a staff 
;onsultant—providinganother source 
3f highly reliable findings for difficult 
‘efraction cases such as small chil- 
iren, the elderly and aphakics. 


\ Matter of Increased Office 
-fficiency: For the first time in 
)»pthalmology, advanced technol- 
gy allows the doctor to delegate 
vith confidence, a significant part 
»f a time-consuming and repetitive 
ask to an office assistant. By assum- 
ng a greater share of the refraction 
oad, your assistant becomes more 
faluable and you have the satis- 
action of seeing more patients 
ind/or devoting more time to medi- 
‘al aspects of eye care. 


A Matter of Patient Satisfaction: 
\ nationwide survey of doctors 
ising the | 6600 revealed that 
)atients are impressed by auto- 
nated refraction. The patient feels 
hat he is getting more attention, 
ather than less, by receiving a 
‘omputerized examination in addi- 
ion to being seen by the doctor. 


A Matter of Experience: Acuity 
has "years of experience” through 
installation of hundreds of instru- 
ments to coctors throughout the 
country and Canada. Our exper- 
ienced installation team will recom- 
mend the optimal approach for 
integrating the 6600 into your 
practice. T^is experience has re- 
sulted in the most advanced system 
available. Some of the unique fea- 
tures (standard) of the 6600 are: 


Auto Align™: A radar-like com- 
ponent which automatically aligns 
the patient's eye and maintains this 
state of alignment. 


Three Second Cycle: Refraction 
measurements are completed in less 


than three seconds allowing chil- 


dren, the elderly, and others with a 
short attention span to be reliably 
tested. 


Digital Output: Findings are printed 
in digital form on a computer card 
and displayed on a screen for con- 
venient viewing. Results are present- 
ed in standard notations in plus or 
minus cylinder. 


MAIL TO: 
NAME 
ADDRESS 
CITY. 


STATE 


SYSTEMS 


INCORPORATED 


| 
| 
| 
| 
| ACUITY 
| 


Dept. 7400, Acuity Systems, Inc., 1757 Old Meadow Rd., McLean, Va. 22101 


—— —— — ———— —— eae ee 


For more information, check the appropriase box. 


[] Visit by a technical representative 
O Product brochure 

L] Owner panel transcript 

O Practical demonstration 










NAME 
Lisa A. Brown 


2200 Old Meadow Road 
McLean, Virginia 2210 


June 6 









PHONE OCCUPATION 


523-4223 







DOCTOR'S NAME 
Michael B. Kramer, M.D. 





REF. 
Mrs. J. Smith 
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i 6600 AUTO-REFRACTOR 
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No, gentle reader, he's not an ecdysiast; rather, he as- 
sembles negatives for offset printing. He's known as ar 
“offset stripper” and he has far-ranging vision needs, a: 


Study #21, Volume Il of Guide to Occupational anc 


Other Visual Needs will tell you. 
The offset stripper works on a large light table, assembling bits and piece: 
of film to form a master negative of the printed piece. His near vision need: 


sometimes are critical and a wide area in the intermediate distance is help- 
| ful. Assuredly, the presbyopic stripper needs all the help you can give him 
a | hat's where Volume II of the Guide comes in. Not only does it tell exactly 


what a worker does for a living, it even suggest: 
THE VISION-EASE multifotal forms which can best serve his visior 
CORPORATION needs. And whatever his vision needs, Vision-Fase 
has a multifocal form designed to help him! 


St. Cloud, 
Minnesota 56301 





A SUBSIDIARY OF BUCKBEE-MEARS COMPANY bmc 


The Topcon TRC-F1 | 


» A new value in fundus photography. 


Outstanding performance features 


à 
- a ats Ae rU e 


include: 

M Color or black-white B Automatic operation 

Capability of color or black-and-white With optional DC cord powered motor 
fluorescein angiography, with high-resolu- drive (shown). Hooks up to standard 

tion results. All necessary exciter and power supply (also shown). 

barrier filters are built-in. M ELO p Se SOR 

B Automatic timer m run the or aco r 

Built-in timer with digital readout visible in including Polaroid" attachment. 

viewfinder. Prints time elapsed on each You may find it hard to believe that all this 
B Two camera bodies priced. But it’s true. Moreover, the TRC-F 1 ] 
2 Topcon camera bodies supplied as is available for immediate delivery. Write- 
standard equipment: one for color film, the us for more details. ] 
other contains built-in yellow barrier p)" S «X 

filter for black-white angiograms. (Filter "4 x 


is behind shutter so all focusing can be / \ 
done with full blue light). | 


B Superior filter system 


Superior light transmission through p- 
interference-type blue exciter filter l j 

allows you to operate unit at 75 : / | | 
or 100 watt seconds EM — asi | 
with adequate expo- SUE og 
sure and contrast. 
Speeds up recycling 
time, up to 1 frame per 
second. 


B Versatility of use 
Capability of photo- 
graphing ocular 
anterior segments as 
well as fundus work. 


| 
j 
] 
| 
i 
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Precision Optics... Perfectly Priced. 








MURO 


GUNIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


D 
N 
b a 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 


lens fit 
y ee 
M ag “ 
C e Index of refraction 1.336 
ono ef 
ernie s A 
ie rat A Apply small amount of Gel to inner surface of Gonio lens. 
oe Available in % ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 + 479-2680 













Topcon's nevv SL-3 slit 
lamp combines a proven 
mechanical design vvith 
superior illumination, pre- 
cise slit adjustment, and 
unexcelled optical quality. 
The result is a reliable slit 
lamp that is exceptionally 


versatile and easy-to-use. 


Consider these advan- 














tages of the SL-3 before $ 
making any decision to 7 
purchase a slit lamp: 


E Sharp, Bright Slit 
Image Can Be Con- 
tinuously Rotated. 
Image features con- 
tinuous rotation capa- 
bilities from O-180°, 
or can be click-stopped 
BeO 45». 909, 135*, 
and 180°. 

B Viewing of Hori- 
zontal Sections 

The horizontal slit beam 
may be inclined up to 
20° from the axis of 
observation by tilting 
the illumination system. 
Permits obtainment of 
horizontal sections 
which are particularly 
useful in gonioscopy and 
fundus examination. 


The Topcon SL-3 also offers several optional accessories, includin the 
lanation Tonometer for easy attachment. B« 
E FOR PROMPT DELIVERY. Contact your loce 


famous Goldman A 
the SL-3 IS AVAILA 






or or write to us for details. 














































Is Joined With Topcon Quality - 


^o rri 
— M wj 


E Adjustable Slit 
Length And Slit Wic 
The slit length is con- 
tinuously variable from - 
1 to 8mm, or click- stop: 
E ae 5mm, 3mm, 
mm, 1mm, or pinhole 
size. Slit width is also - 
continuously variable | 
from O to 8mm. | 
B Easy Filter Mx 
Adjustments F5 
Four filters can be ur 
easily inserted into the 
light path: cobalt blue, 4 
red-free, heat absorp- 
tion and neutral density. n 
B Magnification  . 
Easily Adjustable to 
10X, 16X, Or 25x. ow 
When 10X eyepieces 
are used, lever on W. 
microscope allows P 





E 
"d 


me nification increase | 


6X, without re- E 
feculi: With stand- P. 
ard accessory 16X eye- — 

i 
pieces, magnificat:on E. 
can be increased to 25X 
B Hruby Lens Is 3 
Standard Accessory. 
When attached to the J 
guide plate, the Hruby t 
lens is coupled to all 
movements of miero- du 
scope while lens itself E 
maintains same d's- . a 
tance from the cornea. T 
Useful for fundus : 
examination. | 
B Exclusive Fixation 
Device. E 
A special fixation 
marker can be focused 1 
to the individual : 
patient's refraction. l 4 

ej 


TOPCON 
SL-3 
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in glaucoma” therapy | 


3ecause her career can't tolerate | 
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CONGENITAL HYPERTROPHY OF THE RETINAL 
PIGMENT EPITHELIUM 


HELMUT BUETTNER, M.D. 
Miami, Florida 


The flat, round, hyperpigmented fundus 
lesion now designated congenital hyper- 
trophy of the retinal pigment epithelium 
(RPE) was previously described'? by the 
terms "benign melanoma”™* and “congenital 
hyperplasia of the retinal pigment epi- 
thelium.”? Recent work,? however, demon- 
strated the hypertrophic nature of the retinal 
pigment epithelium in this condition and the 
absence of any signs of pigment epithelizl 
hyperplasia. 

Although a histopathologic study showing 
photoreceptor cell degeneration overlying 
the hypertrophied retinal pigment epithelium 
was reported,? clinical studies suggested that 
visual fields are normal in patients with 
this lesion.^?* In view of this discrepancy, 
patients with such lesions were examined 
with special emphasis on visual field testing. 


SUBJECTS AND METHODS 


Ten patients (Table) between the ages 
of 10 and 72 years with congenital hyper- 
trophy of the RPE underwent complete 
ocular examination, including electro-oculog- 
raphy (EOG), electroretinography (ERG), 
color fundus photography, and fluorescein 
angiography. Visual field examinations were 
performed with the Tübinger perimeter in 
all ten patients. When dynamic field testing 
revealed a scotoma to a certain isopter, 


From the Bascom Palmer Eye Institute, Depart- 
ment of Ophthalmology, University of Miami 
. School of Medicine, Miami, Florida. This investiga- 
tion was supported in part by the Florida Lions 
Eye Bank, Inc. 

. Reprint requests to Helmut Buettner, M.D., P.O. 
Box 875, Biscayne Annex, Miami, FL 33152. 
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static visual field testing was performed 
along the meridian passing through the cen- 
ter of the scotoma. 

Light and electron microscopic studies 
were performed on two specimens of con- 


genital hypertrophy of the RPE, recovered - 
from unused donor eyes of the Florida Lions | 


Eye Bank. 


CLINICAL FINDINGS 


Ophthalmoscopic appearance—The typical 
fundus lesion termed "congenital hyper- 
trophy of the RPE”? was usually solitary, 
round, flat, hyperpigmented, and well de- 
marcated (Figs. 1-3). The color of the le- 
sion ranged from light grayish-brown (Fig. 
2) to black (Fig. 3) regardless of the pa- 


NUMBER 2 | 





| 
f 
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tient’s race. It was often surrounded by a — 


narrow, hypopigmented halo ( Figs. 4 and 5), 
which accounted for the occasionally used 
term "halo nevus." Punched-out hypopig- 
mented or depigmented lacunae were found 


TABLE 
SUMMARY OF PATIENT DATA 


Patient Age (yr), Scotoma Location of Lesion 


Race, Sex 
1 10, W, F 10 asb Midperipheral 
2 14,W,M 32 asb  Midperipheral 
3 18,W,F 10 asb Midperipheral 
4 27,B, M 1,000 asb Midperipheral 
5 39,W,M 16 asb  Midperipheral 
6 40, W, M 1,000 asb Midperipheral 
7 45,B, M 1,000 asb Peripapillary 
8 55,W, M 1,000 asb Midperipheral 
9 60, W, F 1,000 asb Midperipheral 
10 72, W,F 1,000 asb Midperipheral 
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Fig. 1 (Buettner). Patient 7. Peripapillary congenital hypertrophy of RPE in a 45-year-old black man 
(A). The hypopigmented lacunae within the lesion allow the observation of a normal choriocapillaris flush 
in the early fluorescein angiogram (B) and transmit scleral staining in the late angiogram. Note the 
normalcy of the retinal vasculature (B) and the absence of leakage of dye from either part of the lesion 
(C). Dynamic perimetry (upper right pertion) reveals an enlarged blind spot surrounded by a relative 
scotoma to a target brightness of 10 apostilbs. The static profile obtained along the interrupted line in the 


dynamic field is shown in the lower right portion. 


in the lesions (Figs. 1-5). The overlying 
retina and retinal vasculature appeared clini- 
cally normal (Figs. 1 and 2), except for 
occasional discrete areas of intraretinal pig- 
mentation more evident near the margin of 
the lesion and usually only apparent by bio- 
microscopy. The size of the lesion varied 
considerably and appeared to be independent 
of its location in the fundus. In this study, 
the smallest lesion was approximately the 


size of the optic disk, while the largest was 
approximately 10 disk diameters in size. Ten 
patients had solitary unilateral lesions. The 
abnormality was found in the fundus pe- 
riphery in nine of ten cases. One lesion was 
peripapillary (Table). There was no appar- 
ent predilection for location in any particu- 
lar quadrant. 

Fluorescein angiographic appearance— 
Fluorescein angiography demonstrated nor- 













Fig. 3 (Buettner). Three-disk-diameter 
large congenital hypertrophy of the 
RPE with a small depigmented lacuna, 
found in the mid-periphery of the 
fundus in a 27-year-old black man 
(Patient 4). 


Fig. 2 (Buettner). Peripapillary con- 
genital hypertrophy of the RPE with 
large depigmented lacunae (same lesion 
as shown in Figure 1). 


Fig. 5 (Buettner). Gross photograph of 
congenital hypertrophy of the EPE 
(about 5 mm in diameter) in a 23-year- 
old white man with confluent de- 
pigmented lacunae and a discrete 
hypopigmented halo surrounding the 
lesion. The retinal fold overlying the 
inferior portion of this lesion developed 
artifactitiously during processing of the 
specimen. (Histopathology of this speci- 
men shown in Figure 7.) 


Fig. 9 (Buettner). Probable peripap:llary 
melanocytoma of the choroid. Although 
this lesion can be differentiated with 
certainty from a choroidal nevus only 
by histopathology, the dark pigmenta- 
tion indicates a melanocytoma rather 
than a nevus. Note the ill-defined de- 
marcation from the surrounding cho- 
roid, a clinical feature common to both 
melanocytomas and nevi of the choroid. 


Fig. 11 (Buettner). Congenital hyper- 
trophy of the RPE in a 14-year-old 
white boy (Patient 2). This lesion 
showed no change in size or shape dur- 
ing the past five years. Note the irregu- 
lar, lobulated shape of this lesion, which 
more closely resembles grouped pig- 
mentations or bear tracks than the soli- 
tary lesions depicted in Figures 2, 3, and 
9, 









Fig. 10 (Buettner). Grouped pig- 
mentations or bear tracks. 
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mal retina and retinal vasculature overlying 
 Byse lesions (Fig. 1, B). The hypertrophied 
RPE totally blocked the normal background 
. choroidal fluorescence. However, through the 
_ the hypopigmented or depigmented lacunae 
. present in some cases, a normal chorio- 
= capillaris flush was observed (Fig. 1, B). 
Choroidal fluorescence was also seen through 
the hypopigmented halo that surrounded 
some of the lesions. There was no leakage 
of fluorescein from any part of the lesion 
during any phase of the angiogram. The 
RPE and choroid adjacent to the area of 
hypertrophied RPE exhibited a normal fluo- 
rescein angiographic pattern (Fig. 1, B 
-and C). 
General ocular examination—Nine of ten 
. patients had normal near and distance vi- 
. sion. Only one of these patients had a signifi- 
can refractive error (severe myopia in Patient 
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6). Patient 8 had anisometropichyperopiaznd —— 
amblyopia in the eye containing the hyper- 
trophic RPE lesion. None of the patients Bad 
a history of previous ocular trauma orinflam- — — 
mation. In Patient 10, congenital hypertrophy 
of the RPE was associated with a small cao- 
roidal nevus in the same eye. External, dit- 
lamp, and tonometric examinations were nor- —— 
mal in all ten patients. E A 
EOG—AIll ten patients had normal ECGs ES 
with a light rise of more than 160% as cem- — 
pared to the dark-trough value. + a 
ERG—All ten patients had normal pno- — — 
topic, scotopic, and flicker ERGs. ak E 
Visual fields—All ten patients examimed —— 





E 


with the Tübinger perimeter had vissal | 4 
field defects corresponding to the locaton 
and size of the fundus abnormality (Tabie). — 
The three youngest patients, aged 10, 14, and 


18 years, had only shallow or relative sco- 
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Fig. 6 (Buettner). Gross photograph of congenital hypertrophy of RPE incidentally found in the post- 
mortem eye of a 62-year-old white man (A). The histologic specimen (B) demonstrates absence of 
photoreceptor cells exactly overlying an area of thickened and darker appearing RPE (arrows). The 
margin of this lesion (C) shows abrupt transition from normal to abnormal RPE and retina (arrow). 
There are only a few photoreceptor remnants present (single arrow in D) in a space filled with slightly 
PAS-positive amorphous material (double arrow in D). A bleached section (E) reveals the monocellular 
nature of this hypertrophied RPE and a marked thickening of Bruch's membrane (B, X20; C-E, X200). 


tomas ( Table), while the patients aged 27 to 
72 years, with the exception of Patient 5, had 
absolute scotomas in the visual fields corre- 
sponding to the fundus lesions (Fig. 1; 
Table). 

Follow-up—In Patient 5 (Fig. 4), a three- 
year, photographically documented follow-up 
showed no change in the overall size of the 
fundus lesion. However, enlargement of pre- 
existing lacunae and appearance of new 
depigmented lacunae in the lesion were ob- 
served (Fig. 4). Two other patients (Nos. 
2 and 3) were followed photographically 
over a period of five vears without change 
in the size of the fundus lesions. 


HISTOLOGIC FINDINGS 


Light microscopy—Congenital hypertro- 
phy of the RPE was found in two unused 
donor eyes. As the eyes were enucleated 


some time after death, they were not per- 
fectly preserved. 

The gross photograph of one lesion found 
in the eye of a 62-year-old man (Fig. 6, A) 
showed a 2-disk-diameter, round, flat, hyper- 
pigmented lesion at the equator, surrounded 
by a lighter pigmented halo. On histologic 
section, there was a 3-mm-wide area of 
darker and thickened RPE; the overlying 
photoreceptor cell layer appeared to be 
absent. Retina and RPE were normal on 
both sides of this defect (Fig. 6, B). Higher 
magnification of the margin of the lesion 
showed the abrupt transition between nor- 
mal and abnormal pigment epithelium associ- 
ated with an abrupt, strongly PAS-positive 
thickening of Bruch’s membrane underneath 
the single layer of hypertrophic pigment epi- 
thelial cells (Fig. 6, C), more clearly dem- 
onstrated in a bleached section (Fig. 6, E). 
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The photoreceptor cell layer disappeared 





tly where the hypertrophied RPE be- 


gan, leaving an almost empty space contain- 
_ ing amorphous, PAS-positive material and a 


few remnants of photoreceptor cells (Fig. 


6, D). The inner retinal layers were essen- 
tially normal, considering the peripheral lo- 
"cation of this lesion, the patient's age, and 
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the state of preservation of the specimen. 
The second specimen of congenital RPE 
hypertrophy was recovered from the donor 
eye of a 23-year-old white man. The gross 
examination (Fig. 5) showed the lesion 


- (about 5 mm in diameter) in the midperiph- 


ery of the fundus. Large confluent depig- 


 mented lacunae (cf. Figs. 1 and 4) were 
_ present within the lesion, which was sur- 
rounded by a hypopigmented halo. 


Phase contrast microscopy (Fig. 7, A) 
demonstrated an abrupt change from normal 
to hypertrophic RPE. Overlying the latter, 


the photoreceptor cells’ inner and outer seg- 


ments showed marked degeneration, which 


» were not as advanced as that overlying the 


same lesion in the previous specimen (Fig. 
6). The outermost margin of the area of 


hypertrophic RPE was formed by less 
densely pigmented hypertrophic RPE cells 
(Fig. 7, A), corresponding to the hypopig- 


mented halo seen in the gross photograph 


(Fig. 5). Bruch's membrane was not thick- 


ened underneath the hypertrophic RPE, in 


contrast to the findings in the previously 


described lesion, and the choriocapillaris 


appeared to be normal (Fig. 7, A). 


Toward the center of the lesion, the hyper- 
trophic RPE, as well as the degenerated 


photoreceptor cells, ended abruptly ( Fig. 


7, B). The remaining inner retinal layers, 


. which were as normal as those overlying the 


RPE hypertrophy, were firmly attached to 
Bruch's membrane by horizontally oriented 
glial tissue (Fig. 7, B). This area corre- 
sponded to the depigmented lacuna seen in 
the gross photograph (Fig. 5). 

Electron microscopy—On electron micro- 
scopic examination, the pigment epithelium 


on both sides of the lesion depicted in Fig- - 
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ure 6 exhibited normal cell shape and com- | | 
tained the usual football-shaped melanin 
granules (Fig. 8, A). The RPE cells were a 
in contact with photoreceptor outer segments, 
both of which showed autolytic changes due j 3 
to the poor preservation of the specimen. | 
Basement membrane, Bruch's membrane, and — — 
choriocapillaris were normal. In the area ef | 
hypertrophy (Fig. 8, B), the RPE cells were © 
about twice normal dimensions and contained 
numerous large, round pigment granules. No | 
football-shaped melanin granules were found | $ 
in these cells. Anterior to the hypertrophied | i 
RPE cells, no photoreceptor outer segmerts j a 
were seen. The thickening of Bruch's mem- | 
brane seen with light microscopy (Fig. 6, E) | — 





resulted from tremendous thickening of the | — 
basement membrane of the hypertrophied E 
RPE cells (Fig. 8, B). The outer layers of | 
Bruch’s membrane were morphologicaby ` 
normal The choriocapillaris appeared nor- | - 
mal and contained numerous intact erythro- | — - 
cytes (Fig. 8, B). : E 


Electron microscopy of the lesion of con- - E 
genital hypertrophy of the RPE foundintme | 
second specimen (Fig. 5) showed practically —— 5 | 


the same cellular features in the hypertrophic | | 


cells as just mentioned, except for les | 
marked thickening of their basement mem- | — d 
branes (Fig. 7, C). In the area of the dep- | 


mented lacuna (Fig. 5), the hypertrophic = 
RPE cells disappeared, leaving only base- _ j 
ment membrane behind. There were gial | — 
cells interposed between the retina and tne | 
choriocapillaris. These cells possessed cell 
junctions and were in the process of laying 
down new basement membranes (Fig. 7, D). 


DISCUSSION 


Clinical findings—Congenital hypertropay ^M 
of the RPE is usually found incidenta ly J 
during routine fundus examinations. Fa- e 
tients generally do not complain of any 
symptoms related to this lesion, except when 
it possibly involves the macula. ; 

Normal ERGs and EOGs in this condition — 
are not surprising, since both tests measure 
only mass responses and do not allow de- | . 3 
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Fig. 7 (Buettner). Phase contrast and electron microscopic photographs of specimen from the post- 
mortem eve of a 23-year-old white man. At the margin of the lesion (A), there is a narrow zone of 
slightly hypopigmented, hypertrophic RPE cells (arrows) between the normal (n) and hypertrophic, 
hyperpigmented (h) RPE cells. These hrpopigmented cells correspond with the halo surrounding the 
lesion, as seen in Figure 5. Pho‘toreceptor inner and outer segments are normal overlying the normal 
RPE (n), but show progressive degereration as one approaches the hypertrophic RPE (h). Artifactitious 
detachment required photomontege (cotted line). Electron micrograph (C) demonstrates the same large 
granules in the hypertrophic RPE cells as found in the other specimen (Fig. 8, B). At the border between 
hypertrophic RPE and a depigmented lacana (B) (see Fig. 5), the hypertrophic RPE, as well as the 
degenerated photoreceptor cells, end suddenly (arrow in B), and the remaining normal inner retinal layers 
are fused to Bruch’s membrane by horizontally oriented glial cells. Electron microscopy (D) demon- 
strates formation of new basement membrane (single arrow) on the remaining basement membrane of 
the disi-tegra*ed RPE cells, as well as cell junctions between glial cells (double arrows) (A and B, X200; 
C, «18,000; D, « 13,000). 
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| la of localized abnormalities of photo- 


receptors or pigment epithelium.** 
The ophthalmoscopic criteria of congenital 


hypertrophy of the RPE have been out- 


lined above and previously reported by 
others.-* The diagnosis is facilitated by 
stereoscopic fundus photography and fluo- 
rescein angiography, which show uniform 
blockage of choroidal fluorescence by the 
lesion and normal retina and retinal vas- 
culature overlying it. The fact that the hyper- 
pigmented areas do not exhibit any fluores- 
cein leakage or staining can be interpreted 
to indicate that the cellular integrity of the 
RPE is preserved. The integrity of these 
cells is clearly demonstrated electron micro- 
scopically (Fig. 7, C). The absence of fluo- 
rescein leakage from the area of the depig- 
mented lacunae (Fig. 1) demonstrates the 
fact that not only RPE cells but also other 
cells, i.e, glial cells (Fig. 7, D), can pre- 
vent diffusion of fluorescein dye from the 
choriocapillaris into the retina or subretinal 
space. 
Differential 


diagnosis—Although the 
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in Figure 6, A and B. Note the typical wedge-shaped melanin granules. B, At the same magnificatien, 
hypertrophied RPE cells within the lesion. The difference in size and appearance of pigment granuses 
as compared to A is quite evident, as well as the tremendous thickening of the basement membrane (bm) 
of the RPE cells. Note further the normalcy of the choriocapillaris, containing numerous erythrocytes 


(6,600). 
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proper diagnosis in congenital hypertrophy = 
of the RPE can readily be made using med- — — 
ern examination techniques, confusing mo- 
menclature found in earlier reports seg- — 
gests that this lesion has been misdiagnosed E 
frequently. Review of histopathologic ma-  - 
terial indicates that this lesion has often  - ; 
been mistaken for a malignant melanoma 
of the choroid.^? Reese and Jonest found 
nine such lesions among 151 enucleated eyes E GS 
thought to harbor a malignant melanoma, | . 
while Ferry'? found two such lesions in à | — 
series of 100 eyes enucleated with a mis- | " 
diagnosis of malignant melanoma of the | 
choroid or ciliary body. Choroidal mea- | | 
nomas are almost always clearly elevated, | - 
and they are almost never as uniformly and | 
darkly pigmented or as sharply demarcated | 
as are lesions in congenital hypertrophy of 
the RPE. Furthermore, the lack of progres- 
sion in congenital hypertrophy, as demon- | 
strated in this study, clearly distinguishes | 
this lesion from malignant melanoma of the 
choroid, [X 


Congenital hypertrophy of the RPE might — 
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.. RPE. Drusen often overly a choroidal nevus. 
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also be misdiagnosed as choroidal nevus. 
One may avoid this error by recognizing the 
ill-defined border in the vicinity of larger 
choroidal vessels of nevi, their lighter pig- 
and their location below the 


These may superficially resemble depig- 
mented lacunae in congenital hypertrophy. 


_ However, the flat, sharply demarcated and 


punched-out character of these lacunae 
(through which choroidal vessels can often 
be seen) contrasts with the elevated opaque 
appearance of drusen. 

Melanocytomas of the choroid, although 
usually darker than choroidal nevi, share 
many of their morphologic characteristics. 
Therefore, they cannot be differentiated 
clinically from choroidal nevi in many in- 


stances.” Melanocytomas of the choroid may 


also be confused with congenital hvpertro- 
phy of the RPE. Although melanocytomas 


. are typically situated in the optic nerve head, 


they may also be found in a peripapillary 


- location (Fig. 9) or elsewhere in the uveal 


tract.? 

Congenital hypertrophy of the RPE is, at 
least terminologically,?*5 confused occasion- 
ally with true benign hyperplasia of the 


RPE.” True hyperplasia is characterized 


by diffuse proliferation of the RPE with 
local invasion and infiltration of the retina, 


usually in a juxtapapillary location, but also 


occurring in the periphery? This abnor- 
mality is often slowly progressive, and asso- 
ciated visual loss is often present. These 
factors appear to be responsible for the fre- 
quently made diagnosis of malignant mela- 
noma, as indicated by the relatively large 
number of histopathologic reports avail- 
able, H:15-17 

Other lesions to be considered in the dif- 
ferential diagnosis of congenital hypertrophy 
of the RPE are inflammatory pigmented 
fundus lesions, pigmented colobomas,1*19 
and rare adenomas and carcinomas of the 
RPE 

The value of visual fields in the differ- 
ential diagnosis of pigmented fundus lesions 
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had. been emphasized repeatedly in th 
past??? However, the postulation that Ae- 
sions with a visual field defect represent 
neoplasms or malignancies does not hold 
true. Choroidal nevi, for instance, are fre- 
quently associated with visual field de- 
fects,??-*9 as are areas of hyperplasia of the 
RPE."-* The field defects in congenital 
hypertrophy of the RPE are clearly demon- 
strated in this study. 

Pathology—The morphologic basis of the 
visual field defects in congenital hyper- 
trophy of the RPE is selective degeneration 
of photoreceptor cells overlying the area 
of hypertrophic RPE cells. The extent of 
these degenerative changes appears to de- 
pend on the patient’s age. Kurz and Zim- 
merman? observed only mild changes in the 
photoreceptors overlying an area of congen- 
ital hypertrophy of the RPE in the eye of a 
19-year-old woman, similar to those found 
in such a lesion in the postmortem eye of a 
23-year-old white man (Fig. 7). However, 
in the postmortem eye of a 62-year-old man, 
almost total degeneration of the photorecep- 
tor cells was found overlying the area of 
hvpertrophy of the RPE (Fig. 6). This in- 
dication of progressive degeneration of 
photoreceptors is well supported clinically 
by visual field findings of only shallow sco- 
tomas early in life and deep scotomas later 
in life. 

The cause of the photoreceptor degenera- 
tion seems to be the abnormal nature of the 
retinal pigment epithelium. The markedly 
enlarged RPE cells are almost entirely filled 
with large round pigment granules that re- 
semble lipofuscin inclusions, rather than 
melanin granules. Whether this is the cause 
or the result of malfunction of the RPE is 
speculative. According to Feeney, Grieshaber, 
and Hogan," lipofuscin is the degradation 
product of outer segment material that 
breaks off constantly at the outer segments’ 
distal ends and is engulfed by RPE cells. In 
congenital hypertrophy of the RPE, the 
accumulation of these lipofuscin-like inclu- 
sions could indicate that the cells cannot 
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the basement membrane of the RPE cells 
then may be interpreted as an unsuccessful 
attempt of these cells to eliminate some of 
this material. Parsons** observed the thick- 
‘ening of the basement membrane. However, 
he noted hyaline material resembling “col- 
loid bodies” in grouped pigmentations or 
“bear tracks” on the fundus (Fig. 10), a 
‘condition which is pathologically?*?? and 
clinically’®*°*? similar to congenital hyper- 
trophy of the RPE (Figs. 2, 3, 5, and 11). 
-Hoeg** found subtle visual field defects cor- 
responding to grouped pigmentations of the 
fundus. Congenital hypertrophy of the RPE 
can be regarded as a solitary form of 
grouped pigmentations of the fundus?? on 
the basis of clinical, histologic, and etiologic 
similarity. The normal appearance of the 
outer layers of Bruch's membrane and the 
choriocapillaris essentially rules out the pos- 
sibility that this lesion results from a patho- 
logic process originating in the choroid. The 
depigmented lacunae, which were not seen in 
young patients, are caused by the disap- 
pearance of hypertrophic RPE, as demon- 
strated in follow-up photographs (Fig. 4). 
The photoreceptor cells disappear, together 
with the hypertrophic RPE. Glial cells pro- 
liferate into this space and form a compact 
layer between the remainder of the retina 
and the unaltered Bruch’s membrane. Know- 
ing that there are no photoreceptors over- 
lying the depigmented lacunae, the visual 
field findings in Patient 5 (Fig. 4) have to 
be regarded as faulty. There should be an 
absolute scotoma corresponding to the fun- 
dus lesion, not only on the basis of the 
patient’s age of 39 years, but also because of 
the presence of numerous depigmented areas 
bcn the lesion. 
. Etiology and pathogenesis—According to 
Ida Mann,'* congenital hypertrophy of the 
E represents an area where cells of the 
inner layer of the optic cup, for example, the 
sensory retina, underwent aberrant differenti- 
ation and formed a cluster of meniens cells. 
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Hogan and Zimmerman, however, postu- 
lated that the RPE proliferated in areas in — 
which there has been a failure of rods and 
cones to develop. The clinical and histologie i 
findings of this investigation contradict both — po 
these theories. Shallow scotomas only in. the- 
visual fields of young patients with con- i | 
genital hypertrophy strongly suggest that k |t 
the retina develops relatively well, or even — 
normally, in these areas. This assumption is E T 
supported by the histopathologic findings of — E 
Kurz and Zimmerman? of only mild photc- . 1 | 
receptor degeneration overlying an area of i | 
congenital hypertrophy of the RPE in a ~ 
19-year-old patient. With age, the photore- i 
ceptors seem to degenerate progressively, &s 
indicated by clinical findings of absolute 
scotomas in older patients, and by the almost — 
total degeneration of photoreceptors over- n | 

| 
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lying such a lesion found in a 62-year-old 
patient. 

The congenital abnormality probably con- 
sists of aberrant differentiation of a localized | 
patch of RPE cells. Overlying this area of | 
abnormal RPE, the retina apparently de- 
velops relatively normally. However, the | 
aberrant, hypertrophic RPE cells are not - 
fully able to maintain the integrity of the i3 
photoreceptor cell layer, resulting in > il 
gressive photoreceptor degeneration during | 
life. 

Clinical significance—Congenital hyper- 
trophy of the RPE is a well-defined clinical X 
and pathologic entity presenting either < 
grouped pigmentations or as a solitary form, | 
as described herein. Using the above- | 
mentioned criteria, it should be possible. to, f 
differentiate congenital hypertrophy of 
RPE from inflammatory lesions, pigmen 
colobomas, choroidal nevi, melanocytoma, h; 
and malignant melanomas of the choroid. 
This lesion should always be followed clini- _ 
cally and should never be cause for c ddicite- | 
tion of the eye. B 
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thelium (RPE) without clinically apparent 


involvement of the overlying retina, desig- 
 nated as congenital hypertrophy, was found 


to be associated with corresponding scotomas 
in the visual field. The depth of the scotoma 
increased with the age of the patient. These 
lesions did not grow. They could be readily 
differentiated from other pigmented fundus 
lesions on the basis of their typical clinical 
appearance. 

Histopathology revealed a single layer of 
hypertrophied cells, containing numerous 
large pigment granules, and degeneration of 
photoreceptor cells overlying the area of 
abnormal RPE. 

The clinical as well as the histologic find- 
ings suggested that the retinal abnormality 
overlying the hypertrophied RPE was due to 
secondary degeneration rather than primary 
maldevelopment of photoreceptor cells. 


ACKNOWLEDGMENTS 


I thank Mrs. S. McKenney for performing the 
visual field examinations; Mrs. I. Holmes for elec- 
trophysiological testing; Mrs. N. Hechlinski, Mrs. 
B. French, and Mr. D. Clark for photographic 
assistance; Mrs. B. Montero and Mr. M. Solis for 
histologic assistance; and Mr. B. Davis helped with 
electron microscopy. Drs. J. D. M. Goss and E. Fine- 
berg recovered the histologic specimen. Mrs. R. 
Hurles, Drs. E. W. D. Norton, J. D. M. Gass, and 
R. L. Jack provided editorial assistance. 


REFERENCES 


i 1. Reese, A. B., and Jones, I. S.: Benign mela- 


. nomas of the retinal pigment epithelium. Am. J. 
... Ophthalmol. 42:207, 1956. 


2. Reese, A. B.: Tumors of the Eye, 2nd ed. 
New York, Harper and Row, 1963. 

3. Kurz, G. H., and Zimmerman, L. E.: Vagaries 
of the retinal pigment epithelium. Int. Ophthalmol. 
Clin. 2:441, 1962. — 

4. Hogan, M., and Zimmerman, L. E. (eds.): 
Ophthalmic Pathology. An Atlas and Textbook, 2nd 
ed. Philadelphia, W. B. Saunders, 1962, p. 477. 

5. Reese, A. B.: The role of the pigment epi- 


thelium in ocular pathology. Am. J. Ophthalmol. 
50:1066, 1960. 


6. Arden, G. B., and Kelsey, J. H.: New clinical 
test of retinal function based upon the standing 
potential. Br. J. Ophthalmol. 46:449, 1962. 

7. Jacobson, J. H., Najac, H. T., Stephens, G., 
Kara, G. B., and Gestring, G. F.: The role of the 


. macula in the electroretinogram of monkey and 
, man. Am. J. Ophthalmol. 50:889, 1960. 


, | n ! | Na ji >% : ; ; : IN 9 , 
. 188 | AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY, 197 


8. Jacobson, J. H.: Clinical Electroretinograph 
Springfield, Charles C Thomas, 1961. a 
9. Zimmerman, L. E.: Melanocytes, melanocyti 
nevi and melanocytomas. Invest. Ophthalmol. 4:11 
1965. 

10. Ferry, A. P.: Lesions mistaken for malignan 
melanomas of the posterior uvea. Arch. Ophthalmol 
72 :463, 1964. 

11. Theobald, G. D., Floyd, G., and Kirk, H. G. 
Hyperplasia of the retinal pigment epithelium. Sim 
ulating a malignant melanoma. Report of two cases 
Am. J. Ophthalmol. 45:235, 1958. 

12. Duke, J. R., and Maumenee, A. E.: Ar 
unusual tumor of the retinal pigment epithelium 
Am. J. Ophthalmol. 47:311, 1959. 

13. Rein, G.: Ueber Melanoblastome der Papille 
und Tumoren des retinalen Pigmentepithels 
Graefe's Arch. Ophthalmol. 161:519, 1960. 

14. Cardell, B. S., and Starbuck, M. J.: Juxta- 
papillary hamartoma of retina. Br. J. Ophthalmol 
45:672, 1961. 

15. Spiers, F., and Jensen, O. A.: Pseudo-epitheli- 
omatous hyperplasia of the retinal pigment 
epithelium. Acta Ophthalmol. 41:722, 1963. 

16. Machemer, R.: Die primaere retinale Pig- 
mentepithelhyperplasie. Graefe's Arch. Ophthalmol. 
167:284, 1964. 

17. Vogel, M. H., Zimmerman, L. E., and Gass, 
J. D. M.: Proliferation of the juxtapapillary retinal 
pigment epithelium simulating malignant melanoma. 
Doc. Ophthalmol. 26:461, 1969. 

18. Mann, L: Developmental Abnormalities of 
the Eye, 2nd ed. Philadelphia, T. B. Lippincott, 1957, 
p. 140. 

19. Sorsby, A.: Congenital coloboma of the 
macula. Br. T. Ophthalmol. 19:65, 1935. 

20. Garner, A.: Tumors of the retinal pigment 
epithelium. Br. J. Ophthalmol. 54:715, 1970. 

21. Duke-Elder, S., and Perkins, E. S.: Diseases 
of the Uveal Tract. In Duke-Elder, S. (ed.) : Sys- 
tem of Ophthalmology, vol. 9. London, Kimpton, 
1966. 

22. Bettman, J. W., and Fellows, V.: The differ- 
ential diagnosis of dark lesion of the posterior 
fundus. Am. J. Ophthalmol. 41:975, 1956. 

23. Tamler, E., and Maumenee,. A. E.: A clinical 
study of choroidal nevi. Arch. Ophthalmol. 62:196, 
1959. 

24. Naumann, G., Zimmerman, L. E., and Yanoff, 
M.: Visual field defect associated with choroidal 
nevus. Am. J. Ophthalmol. 62:914, 1966. 

25. Karickhoff, J. R.: Loss of visual function 
and visual cells in 600 cases of malignant melanoma. 
Am. J. Ophthalmol. 64:268, 1967. 

26. Flindall, R. J., and Drance, S. M.: Visual 
field studies of benign choroidal melanomata. Arch. 
Ophthalmol. 81:41, 1969. 

27. Feeney, L., Grieshaber, A., and Hogan, M. J.: 
Studies on human ocular pigment. In Rohen, J. W. 
(ed.): The Structure of the Eye. Stuttgart, Schat- 
tauer-Verlag, 1965, p. 535. 

28. Parsons, J. H.: Some anomalies of pigmenta- 
tion, X* Congrés d'ophtalmologie, Lucerne, vol. 
10,B, 1904, p. 152. 


| ^ *X qw 
T 2 Oni ; vier a E 
=e | AT i d 3j Y k Toe?" rf: UNS 
i * F E. f , n * 
f ! 4. », * ^ B P V T 1 , b AAN ms » 
B m$ > 
i 


VOL. 79, NO. 2 


<29. Legrand, J., Hervouet, A., Ginguené, A., and 
Lertir, A.: Pigmentation groupée de la rétine. Bull. 
Soc. Ophtalmol. Fr. 64:313, 1964. 

30. Stephenson, S.: A peculiar form of retinal 
pigmentation. Trans. Ophthalmol. Soc. U.K. 11:77, 
1891. 

31. Höeg, N.: Die gruppierte Pigmentation des 
Augengrundes. Klin. Monatsbl. Augenheilkd. 49 :49, 


1911. 


PA A p^ t^ E Mi 
p A V OQ PRO ' 


RETINAL PIGMENT EPITHELIAL HYPERTROPHY 


H "um 5 
oom T4 vi um 
bo a | "e r 


189 


grouped pigmentation of the retina. Ann. Ophthal- 


mol. 5:27, 1973. 
33. Fraver, W. C.: Neoplasms and related lesicns 


of the retinal pigment epithelium. Int. Ophthalmol. 
Clin. 12 :63, 1972. 


34. Buettner, H., Machemer, R., Charles, S., and | 


Anderson, D. R.: Experimental deprivation of 
choroidal blood flow. Retinal morphology, early 
receptor potential, and electroretinogram. Am. J. 


Ophthalmol. 75:917, 1973. 






32. Morse, P. H.: Fluorescein angiography of 


OPHTHALMIC MINIATURE 


Scientific writers are rarely literate. If a colleague tells a scientist that 
his latest article is difficult to understand, the writer is more likely to | 
assume that his colleague is unintelligent than that his article is un- | 
intelligible. Such writers believe that discussions about style, choice of 
words, length of sentences, active and passive voices, subjunctives, and | 
the like, are for non-scientific second-rate minds with nothing original | 
to say, and are irrelevant for serious scientific workers. Unfortunately, | 
this argument can be supported by reference to published accounts of | 
important work, many of which are badly written. No editor will reject | 
first-class research because it is in poor English, and few journals have | 
enough staff to rewrite all the articles they publish. So why does style 
matter? | 
Simplicity and clarity are the features of good scientific writing. Clear 
thought can be expressed clearly; and a man with something of value | 
to say has no need to pad out his account. Watson and Crick's account 
of the double-helix structure of DNA was communicated as a 900-word 


letter to: "Nature." 
Charles Thorne, Better Medical Writing | 


London, Pitman, 1970 | 
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PIGMENTATION AND RETINAL BREAKS iM 


PETER H. Morse, M.D., ann Racpu C. Eacte, Jr., M.D. 
Philadelphia, Pennsylvania 


Descriptions of retinal breaks associated 
with pigmentary changes vary as to the pro- 
tective value of the pigmentation against 
retinal detachment.'^?* It is our purpose to 
analyze the type and frequency of pigmenta- 
tion in 260 cases of primary, nontraumatic, 
rhegmatogenous retinal detachments and to 
discuss the type of pigmentary change, type 
of retinal break, and associated vitreoretinal 


. degeneration. 


CASE REPORTS 
Two hundred sixty patients had primary, non- 


traumatic, rhegmatogenous, retinal separation. Of 
these, seven had bilateral detachments for a total 


of 267 eyes. One hundred five patients were aphakic, 


< with three bilateral cases totaling 108 eyes. There 


- were 32 aphakic lattice detachments with two cases 


of bilateral involvement. 

One hundred fourteen patients had retinal breaks 
or retinal degeneration with retinal breaks in the 
fellow eye including 34 aphakes. 

Of the 267 eyes, 52 had additional retinal breaks 
in areas of nondetached retina. Thirty-four of these 
occurred in detachments secondary to lattice de- 
generation. 

There were 115 patients with retinal separation 
secondary to lattice degeneration with five bilateral 
detachments. 

_Premonitory symptoms of flashing lights or 
floaters prior to the onset of clinical retinal detach- 
ment were demonstrated in 148 patients. Of these 
symptomatic patients 69 had retinal detachment 
secondary to lattice degeneration. Patients with 


perceptible vitreous hemorrhage numbered 71 and 


39 of them had retinal hemorrhage associated with 
the retinal breaks. 

Of the 115 patients with retinal separation sec- 
ondary to lattice degeneration, 39 had separations 
with round holes in the islands of lattice degenera- 
tion, One patient had a hemorrhage in the vitreous 
cavity associated with the detachment. Forty-two 
patients had lattice degeneration and detachments 
with vitreous or retinal hemorrhage associated with 
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the retinal breaks. In 41 of these cases, the hemor- 
rhage was associated with tractional lattice breaks, 
such as crescentic breaks at the extremity of a 
lattice island, breaks along the posterior edge of 
a lattice island, horseshoe tears with a lattice 
island in the flap, horseshoe tears, or rare round 
breaks with an operculum, unassociated with areas 
of lattice degeneration. 

Overall, 126 patients had discernible intraretinal 
pigment or pigment beneath the separated retina 
associated with the retinal breaks. 

Of the 115 patients with retinal separation sec- 
ondary to lattice degeneration, 74 patients had pig- 
mentation associated with the retinal breaks. Forty- 
one patients with lattice detachment had no per- 
ceptible pigmentation associated with the retinal 
breaks. All 74 patients had intraretinal pigmenta- 
tion with lattice detachments and pigmentary 
changes; subretinal pigment was seen in 65 of 
these patients. In some cases, the retina was so 
highly elevated or opaque that subretinal pigment 
change might have been obscured. 

There were 43 patients with retinal detachments 
caused by mixed lattice and nonlattice retinal 
breaks and pigmentation associated with nonlattice 
breaks occurred in only three cases. All nonlattice 
breaks were horseshoe tears. 

There were 95 retinal separations secondary to 
single or multiple horseshoe tears not associated 
with lattice degeneration. Forty-three of these pa- 
tients had pigmentation in the retina and subde- 
tached retina. This pigment change invariably oc- 
curred at the posterior lip of the flap. Thirty-five 
patients with horseshoe tears had pigment in the 
retinal flap and 38 patients had pigment in the sub- 
detached retina, 

Fifty-two patients with retinal detachment sec- 
ondary to horseshoe tears complained of floaters or 
light flashes a few days before the onset of clinical 
retinal detachment. Of these patients, 28 had 
visible vitreous hemorrhage and 20 had retinal 
hemorrhage at the time of examination. Twenty- 
two of the patients with recent symptoms and 
hemorrhages had associated pigment in the breaks. 

Nonlattice, isolated, round holes occurred in 14 
patients, two of whom had subretinal pigmentation 
associated with the holes, and five patients with 
round holes with operculi, one associated with 
retinal pigment in the operculum; mixed horseshoe, 
round, and round with operculum occurred in 17 
cases, one showing retinal pigment and four with 
subretinal pigment associated with the breaks. 

Five other detachments were caused by senile 
retinoschisis without hyperpigmentation, and a 
break at the margin of a single chorioretinal atro- 
phic patch confined the pigment in five cases to the 
area of adherent chorioretinal atrophy. 

Six cases of linear tears or mixed nonlattice 


190 


aoe 


ain n 


Ey. ATI Ol VAN 







bik i thi 26( p 1e . c Ox retin il 4 2 
a eration i x acer o subretinal fibro 
iy E Of these, 27 pati 
crece its nesociated with lattice | 































































Pek a nea ice 
E^ lattice degeneration and demarcation lines. 


» 


DISCUSSION 


= Pigmentary reaction in the retina may oc- 
cur as a response to a variety of stimuli." 


The role of idiopathic pigmentation asso- | 
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coa a true chorioretinal adhesion with 
a discontinuity in Bruch's membrane.5?22:14 
$ What is frequently referred to as choroidal 
| pigmentation beneath a separated retina is, 
; oe most cases, a hyperplasia of the pigmented 
epithelium that remains attached. 
= The histopathologic reaction observed 
after conventional treatment of moderate in- 
 tensity with diathermy, photocoagulation, or 
K: ryotherapy is not a true chorioretinal ad- 
 hesion with a discontinuity of Bruch’s mem- 
rane but rather a readherance of the sen- 
SO y retina to the pigmented epithelium, with 
varying amounts of atrophic change in the 
retina and choroid.!*?? 
?, ientation associated with retinal 
breaks has several appearances and the spe- 
i ific type of pigmentation, extent, and spe- 
if c type of break or vitreoretinal degen- 
n may have some prognostic value. 
du our series of retinal separation, 126 
patients showed pigmentary changes asso- 
cra | d with the retinal breaks. Pigmentation 
m with xp Banco is com- 
at ral. history of lattice 
gn no prote ^ teh emn Teti- 
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changes will not lead to retinal separation, 
In rare cases where there is a chorioreti- 
nal atrophic appearance surrounding the en- 


tire break, similar to peripheral chorioretinal 


atrophy (cobblestone, paving stone), with a 
depigmented atrophic appearance and per- 
haps a hyperpigmented rim, there may be 
significant, natural protection against reti- 
nal separation.'^ In cases of retinal detach- 
ment with peripheral chorioretinal atrophy, 
the detachment usually does not extend be- 
yond the margins of this atrophy. It is al- 
ways possible that another secondary break 
can form at the margin of such chorioreti- 
nal atrophy where the retina is more ad- 
herent. 

We saw this chorioretinal atrophy sur- 
rounding the entire break in two of 235 
patients with retinal holes without retinal 
separation examined over 314 years. One of 
the breaks was a horseshoe tear and the 
other a round hole with a retinal operculum. 

We saw demarcation lines in 44 cases of 
our detachment series, with a significant 
number in lattice degeneration and aphakia. 
Some authors believe detachments with de- 
marcation lines may be safely observed 


. without treatment* while others," including 


ourselves, feel that demarcation lines offer 


no protection against further retinal separa- 


tion but only a slower or multiphasic pro- 
 gression. Caution should be exercised in the 


absolute or general interpretation of any 


Clinical series because there are many spe- 
cific modifying factors. Certain retinal 


breaks such as symptomatic breaks, superior 
horseshoe tears, breaks in aphakic eyes and 
in eyes with subclinical detachment are par- 
ticularly high-risk but any full-thickness 
retinal break is not safe from subsequent 
retinal separation. Along the same lines, 


pigmentation without detachment occurs in 
many retinal breaks and not all retinal 


breaks will lead to retinal detachment: this 
does not mean that any type or any extent. 


of pigmentary reaction associated with reti- 


nal holes offer protection against retinal de- 
tachment, especially in cases of lattice de- 
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generation or horseshoe tears. In any clini- 
cal series, the length of follow-up and the 
use of percentages is a useful, but not firm, 
guide to the natural history of any process ; 
patient age, as well as the specific type of 
pathology involved, must be evaluated also. 


SUMMARY 


Of 260 patients with primary, nontrau- 
matic, rhegmatogenous retinal separation 
analyzed for the presence of retinal or sub- 
retinal pigmentation associated with the reti- 
nal breaks, some 48.5% of all patients had 
significant pigmentary changes, especially 
occurring with lattice degeneration and 
nonlattice horseshoe tears. Critical anal- 
ysis of the age of the patient, type of reti- 
nal break, vitreoretinal degeneration, and 
type and extent of pigmentation is essential 
before ascribing a protective effect of the 
pigment in the prevention of subsequent 
retinal separation. 
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OPHTHALMIC MINIATURE 


Why did you start, what did vou do, what answer did you get, and 
what does it mean anyway? That is a logical order for a scientific paper. 


Sir A. Bradford Hill 
Br. Med. J. 2:870, 1965 








EQUATORIAL LENS PIGMENTATION, MYOPIA, 
AND RETINAL DETACHMENT ' 


WiLLiAM V. DELANEY, JR., M.D. 


Syracuse, New York 


Pigment at the lens equator is found in 
uveitis, pigmentary glaucoma,' and as a con- 
genital malformation.? 

This report describes five myopic patients 
(Table) of 448 consecutive retinal detach- 
ment patients who had distinct pigmentation 
of the lens equator. 


CASE REPORT 


A 46-year-old white man was seen on July 15, 
1968, with floaters and visual field loss in his right 
eye. His past history and family history were 
noncontributory. His visual acuity was 6/7.5 in 
both eyes with —8.50 + 0.50 x 180° in the right 
eye and —7.25 + 0.50 x 10° in the left eye. His 
intraocular pressure was 15.6 mm He in the 
right eye and 13.1 mm Hg in the left eye by 
Schiotz tonometry. His right retina was detached 
clockwise from 12 to 9 o'clock with a questionable 
retinal break at 12 o'clock. The ora serrata could 
be seen by scleral depression with slight difficulty 
due to pigment on the lens equator (Figure). The 
left lens had a similar pigment deposit. No 
Krükenberg's spindles were present. The macular 
retina was still attached. “High water” morks 
could be seen in the superior nasal quadrant. The 
left retina was intact and normal. 

On July 18, an encircling silicone band was 
placed after transcleral cryopexy with an indirect 
ophthalmoscope. 

Transient diplopia was present postoperatively. 
Four and a half years after surgery, visual acuity 
was 6/7.5 in the right eye and 6/6 in the left. 
Krükenberg's spindles had developed. The intra- 
ocular pressure by applanation tonometry was 23 
mm Hg in the right eye, 19 mm Heg in the left eye. 
No cupping was visible in either optic rerve. The 
angle was heavily pigmented and some pigment was 
visible on the peripheral corneal endothelium of 
both eyes. The pigment on the lens equator had 
increased. 


COMMENT 


One patient has been lost to follow-up. 
None of the remaining patients have devel- 
oped glaucoma. One patient now has Krüken- 


From Crouse-Irving Memorial Hospital, Syra- 
cuse, New York. 

Reprint requests to William V. Delaney, Jr., 
M.D., 400 State Tower Bldg, Syracuse, NY 
13202. 


berg's spindles (Case 1) and his lens pig- 
mentation has increased. His intraocular 
pressure by applanation tonometry has not 
been above 23 mm Hg. 





Figure (Delaney). Equatorial lens pigmentation 
(arrow), myopia, and retinal detachment ( Case 1). 
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TABLE 


SUMMARY OF PATIENT DATA 
cuc a TT LB CIS DNE NN LM eL. nina AE 





Preoperative 
Patient Visual Acuity Intraocular 
Age (sph) ee HR "wb api Bed Gonioscopy Holes and Detachment 
UN »xx LE R.E La 
B.E, L.T. 
1, 46 —8.25 -—7.00 Retinal —- 26 19  Botheyes Open angle 12 o'clock superior nasal i 
detachment with pigment quadrant 
2.* 36 —4.50 —4.25 Lattice Retinal 17 17 Both eyes — Superior temporal quad- 
with hole detachment rant 
3, 52 —4.00 -—3.75 Lattice Retinal 15 6 Both eyes a 12 o'clock superior tem- 
with hole detachment poral quadrant 
4, 37 -—3.62 -—4.00 Retinal Lattice 20 20  Botheyes Open angle Superior temporal quad- 
detachment with hole with pigment rant 
& 44 -—4.75 -—7.00 Lattice Retinal 23 17  Botheyes — All quadrants 
with hole detachment 
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EQUATORIAL LENS PIGMENTATION 





* Family history of glaucoma and amblyopia. The other patients had noncontributory histories. 


All of the patients had bilateral vitreo- 
retinal disease and one was already blind 
from retinal detachment in one eye when 
first examined. Two patients had prophylac- 
tic cryopexy of retinal breaks in the second 
eye. No patient has developed retinal detach- 
ment in the second eye. 


DISCUSSION 


Lens pigmentation has been described as 
located at the hyaloideocapsular ligament 
(Wieger's line) and at spacia zonularia 
(Petit’s canal). Earlier reports*® consid- 
ered the pigmentation to be depositional 
rather than of developmental origin. 

Congenital pigmentation of the lens equa- 
tor has been described? and is attributable 
to delayed development of the ciliary ring 
with prolonged apposition of the ciliary pro- 
cesses to the lens. If valid, such a delay in 
development during accelerated axial growth 
would undoubtedly have a considerable effect 
on the vitreous base and development of the 
peripheral retina. 

Our patients fit both the age and sex anal- 
ysis of pigmentary glaucoma patients’ and 
the myopic retinal detachment population." 
The tendency for male myopic retinal de- 
tachment patients to have paraoral retinal 
breaks rather than equatorial ones is con- 
firmed by this group. 

Whether lens pigmentation is related to an 
increased incidence of retinal detachment re- 


mains unanswered. To date, all patients with 
this combination of findings have been myo- 
pic men and, in my estimation, pigmentary 
glaucoma suspects. 

Their vitreoretinal disease did not present 
serious surgical difficulty other than obscur- 
ing the view of the ora serrata. Additional 
reports by other observers will undoubtedly 
clarify the incidence of retinal detachment, 
sex, and refractive relationship of patients 
with equatorial lens pigmentation. This com- 
bination of findings is probably more than 
coincidental. 


SUMMARY 


Five myopic male retinal detachment pa- 
tients had pigmentation of the lens equator 
that mildly obscured the view of the ora 
serrata. It may be related to a prepigmentary 
glaucoma state or to development of the 
ciliary ring predisposing to retinal detach- 
ment, or both. 
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OPHTHALMIC MINIATURE 


It is probable that when, as happens in some parts of Scotland, a 
sufferer from a stye seeks a cure by the application of a decoction of 
barley, someone will explain the custom in terms of the appropriate 
vitamin, and it would surprise no one if an enterprising business man 
took advantage of the occasion to bring out a new patent eyewash. 

When, however, a Russian peasant, similarly afflicted, rubs the eye 
with a barleycorn which he then throws to the fowls (my own Russian 
informant said 2 cock) to eat, or when a Magyar places a barleycorn 
on the edge of a well in the belief that the stye will last until the seed 
IS carried away by birds, the opportunities for scientific and commercial 
exploitation are not so apparent. 

The association of styes with barley is of great antiquity. In Greek 
the word krithe means both stye and barley, whilst the Latin name for 
a stye, hordeolum, is derived from hordeum, barley. Professor Sir John 
Myres, an authority on such matters, tells me that the classical passages 
in which the words occur are from authors of the later Greek and 
Graeco-Roman centuries, roughly 300 B.C. to A.D. 300. 

| W. S. Inman, Styes and Wedding Rings 
London, Churchill Livingstone, 1973 
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PROPHYLAXIS OF RETINAL DETACHMENT 


Jack J. KANSKI, F.R.C.S., AND Rec DANIEL, F.R.C.S. 
, England 


Londen 


In 1934, Lindner! first discussed the pos- 
sible methods that could prevent retinal de- 
tachment. Many reports? have appeared 
since then, but few have analyzed the rea- 
sons for failure. This is unfortunate, since 
only well-documented analyses of large 
series of treated cases can improve our 
knowledge of prophylactic treatment. 


PATIENTS AND METHODS 


This study comprised 622 patients (320 
males and 302 females), with an average 
age of 49.5 years, who received prophylac- 
tic treatment for retinal detachment from 
1960 through 1973 here at the High Holborn 
branch of Moorfields Eye Hospital. The fol- 
lowing eyes were excluded from the study: 
(1) those that had undergone prophylactic 
treatment elsewhere, (2) those that had 
previously suffered a clinical retinal detach- 
ment and subsequently received prophylac- 
tic treatment,.(3) those with a follow-up 
time of less than six months, and (4) those 
with inadequate documentation. The retinal 
lesions were evaluated by direct and indi- 
rect ophthalmoscopy, and any areas requir- 
ing special scrutiny were studied with the 
three-mirror contact lens. In 80% of the 
cases, treatment was carried out by mem- 
bers of the Retinal Unit. 

The following information was obtained 
from the records: (1) The type of retinal 
lesion treated—retinal breaks were grouped 
into horseshoe-shaped tears, round or oval 
holes, or dialyses. A note was made of their 
location. Predisposing retinal degenerations 
were divided into lattice degeneration and 
others. The latter consisted of snailtrack 
degeneration, equatorial pigment clumping, 
and areas of retinal thinning where it was 


From the Retinal Unit, Moorfields Eye Hospital, 
High Holbourn, London, England. 

Reprint requests to Jack J. Kanski, F.R.C.S., 
4 Hardwick Green, Clevelands, London, W13 
England. 


197 





| 
k 
impossible to determine whether a true break | 
was present. (2) Visual acuity—a comperi- | 
son was made between the pretreatment 
and posttreatment visual acuity. A drop of . 
two or more lines was considered signif- 
cant. (3) Refractive error—a division was — . 
made between myopia of less than —6 di- 
opters and myopia of —6 diopters or mcre. | 
All aphakic eyes were grouped together ir- 
respective of their refractive error. (4) The | 
status of the retina in the fellow eye was. 
determined. (5) The presence of a family 
history of retinal detachment was noted. 
(6) The presence of symptoms of vitreeus y. 
hemorrhage or collapse was determined. e) 
The method of treatment, results, compli- | 
cations, and reasons for failure were listed. 
A total of 701 eyes received prophylac- 
tic treatment, with 403 eyes treated for ret- 
inal breaks only, and 78 treated for both 
retinal breaks and degeneration. In all a 
total of 674 retinal breaks were treated; 
Tables 1 and 2 provide additional informa- 
tion regarding their type and distribution. 
Some 220 eyes were treated for predispos- 
ing retinal degenerations without breaks 
(Table 3) ; 5396 of eyes with breaks were 
symptomatic, whereas only 23% of eyes with 
degenerations alone had symptoms. Over 
40% of the fellow eyes suffered a met- 
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TABLE 1 
ANALYSIS OF 481 EYES WITH TREATED BREAKS 








No. of 
Type of Break Eyes % 1 
a ———— T "EE 
Breaks without degenerations 403 84 
Breaks and degenerations 78 16 
Single breaks 372 uP 
Multiple breaks 109 yp ee 
Breaks of more than one kind 31 &- | 
Breaksin more than one quadrant 48 1T = B 
Symptomatic breaks 256 53 | T 
Breaks with localized retinal de- | 
tachment 35 Pag 
Traumatic breaks 15 3 
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ANALYSIS OF 674 BREAKS IN 481 TREATED EYES 











m . > * 
No. of Distribution by Quadrant 





^. Type of Break 




















i a4 Breaks 
Es % 
EX. | UT UN LT LN 
| Horseshoe AST c5 D. Y 
Round or oval 324 53 23 20 4 
^er Dialyses 13s 7:6 0 90 0 
^ 4 
Bhatt 
Beat * UT indicates upper temporal quadrant; UN, 
= upper nasal; LT, lower temporal; and LN, lower 
.  pasal. 
Bc 
Ng TABLE 3 
= — .. ANALYSIS OF 220 EYES TREATED FOR RETINAL 
bul DEGENERATIONS 
fa 
v Type of 
Degeneration No. of Eyes 70 
Lattice 196 89 
Others 24 11 
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Sa inal detachment, and a family history of 
P retinal detachment was present in 19 pa- 
5 tients. Over 50% of the eyes with known 
_ refractive error were myopic, and 26 eyes 
z^ were aphakic (Table 4). 
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E ~ Indications for treatment —Apart from 
_ Small round holes near the ora serrata, all 
. retinal breaks were treated. Under the fol- 
=~ lowing circumstances, predisposing retinal 
pu degenerations without retinal breaks were 
Ap treated (1) if a retinal break was present 
. in another part of the eye, (2) 1f a retinal 
E detachment, or a predisposing retinal lesion 
p requiring prophylaxis, was present in the 


4 


fellow eye, (3) if the patient complained 
of symptoms due to vitreous disturbance, 
and (4) if a family history of retinal de- 
tachment was present. 

|»... Technique—The majority of patients were 
. treated under general anesthesia. Table 5 
E shows the initial mode of treatment in the 
] 
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701 eyes. 

ay Cryopexy was preferred for eyes with 
ka p tenori located lesions, with opacities in 
their media, or when good mydriasis could 
not be achieved. Pry of jw residents pre- 


photocoagulation. Most patients were treated 
transconjunctivally using the Amoils cryo- 
probe. The applications were monitored by 
the indirect ophthalmoscope. 

Photocoagulation was performed with the 
Zeiss-Oberkochen photocoagulator in the 
majority of cases although the Clinitex 
photocoagulator has been frequently used 
during the last year. 

Local implant (plombage)—This form of 
scleral buckling was reserved for eyes with 
large horseshoe-shaped tears that had either 
rolled edges or localized subretinal fluid sur- 
rounding the tear. 

Encirclement—The exact indications for 
this new procedure have not been clearly 
defined. Its use has been reserved for high- 
risk cases, such as eyes with multiple horse- 
shoe-shaped tears in several quadrants or 
with circumferential predisposing retinal de- 
generations in which the fellow eye had 
not responded well to conventional prophy- 
laxis.!? 


TABLE 4 
REFRACTIVE ERROR IN 701 EYES 














Refractive Error No.of Eyes % 
Emmetropia or hyperopia 248 35 
Myopia less than —6 D 245 25 
Myopia of —6 D or more 140 20 
Aphakia 26 4 
Unknown 42 6 

TABLE 5 


INITIAL MODE OF TREATMENT IN 701 EYES 











Treatment aks A % 

Photocoagulation 
Xenon arc 509 72 
Ruby laser 11 2 
Cryopexy 90 13 
Cryopexy and photocoagulation 27 4 

Scleral buckling 

Local implant 40 6 
24 3 


Encirclement 













bt The patient was anesthetized immediately, 
and an intravenous injection of 500 mg of 
_ acetazolamide (Diamox) was given, in order 
~ to tighten the encircling element later with- 
out inducing severe ocular hypertension. 
The retinal lesions were treated with cryo- 
y, and the globe was encircled with a 
one rod or 2-mm-wide strap, so that the 
lesions lay on the anterior slope 
of resulting ridge. A 1-mm ridge was 
achieved by making the encircling element 
..7 mm shorter than the circumference of the 
globe in that plane. The optic disk was ob- 
— served periodically to ensure that the central 
. retinal artery had not been occluded. 
a RESULTS 
| The incidence of retinal detachment after 


prophylactic treatment was 4.7% (33 eyes) ; 
.. 30 eyes were initially treated by photocoagu- 
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TABLE 7 
DETAILS OF 33 EYES THAT DEVELOPED RETINAL DETACHMENT AFTER PROPHYLAXI s 
E cw - — De a xh —— = 
Site of Detachment from 
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No. of Eyes em 
Break 


Now 
lation, two by encirclemen X. id c 
pexy. Of the 481 eyes treated : 
breaks, 23 (4.8%) subsequently 
whereas retinal detachment Occurr 
(4.5%) of the 220 eyes that x 
for retinal degenerations in the abse 
retinal breaks. All but five (0.7%) o 
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eyes which detached subsequently had 


retinas successfully re-attach ed. uh 
Fifty-six eyes (8%) developed new 
inal breaks after treatment (Table 6 
eyes had been treated by photocoagula 
four by cryopexy, and three by scleral © 
ling. In 35 eyes, the new re: KS ap 
in areas of the retina remote. o. he 


area, and in 21 eyes 
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TABLE 8 


REASONS FOR VISUAL DETERIORATION 
AFTER TREATMENT 








Reason No. of Eyes 





Retinal detachment (later re-attached) — 1 
Retinal detachment (not re-attached) 


1 
5 
. Maculopathy 2 
|. Keratopathy 1 

1 


Anterior segment necrosis 


20 (2.8%) 





ment resulted from new retinal breaks; in 


. 14 eyes, the new breaks were either within 
or adjacent to the coagulation scar and in 
. 12 eyes, the new breaks were unrelated to 


the treated area of the retina. The time in- 


terval between the onset of retinal detach- 
ment and the time of initial treatment ranged 


from two weeks to 3% years. Successful 
retinal re-attachment was achieved in all but 


four eyes. 


In seven eyes (2196), the subsequent ret- 
inal detachment resulted from inadequate 


sealing of the original retinal break. The 
time interval between treatment and the on- 
set of retinal detachment ranged from three 


weeks to five months. Successful retinal re- 


apposition was achieved in all but one case. 


Posttreatment visual deterioration of two 


or more lines occurred in 20 (2.8%) eyes 


(Table 8). In 16 eyes this was due to the 
development of retinal detachment with mac- 
ular involvement; in two eyes it was due to 
maculopathy; in one case from severe kera- 
topathy; and in another case the drop in 
visual acuity was due to the development of 
anterior segment necrosis after prophylactic 
encirclement. 


COMPLICATIONS 


Photocoagulation keratitis occurred in four 
€yes—A. 64-year-old myopic woman with 
à visual acuity of 6/5 had photocoagulation 
in a large area of lattice degeneration in the 
upper temporal quadrant of the left eye. On 
the first postoperative day, severe keratitis 
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was evident consisting of stromal edema, 
folds in Descemet's membrane, and epithelial 
roughening. Severe iritis required treatment 
with topical corticosteroids and mydriatics. 
The cornea gradually cleared in two months 
and the visual acuity returned to 6/6. There 
was an area of iris atrophy between 12 and 
2 o'clock and the pupil was vertically fixed 
and oval. Six months after treatment, the 
patient developed a retinal detachment aris- 
ing from a new retinal break within the 
treated area. 

A 52-year-old myopic woman with a vis- 
ual acuity of 6/9 developed a vitreous hem- 
orrhage due to a large horseshoe-shaped tear 
in the upper temporal quadrant of her right 
eve, treated by photocoagulation. On the first 
postoperative day severe keratitis and iritis 
were present. Secondary glaucoma later de- 
veloped and had to be controlled with 
acetazolamide. Despite topical corticosteroid 
therapy, severe bullous keratopathy with 
secondary corneal ulceration resulted. Tar- 
sorrhaphy was performed. Five years later, 
after a cataract extraction, the visual acuity 
was 6/24. 

A 66-year-old woman with an uncorrected 
visual acuity of 6/9 had a horseshoe-shaped 
retinal tear in the upper temporal quadrant 
of her left eye treated by photocoagulation. 
Postoperatively a severe keratitis presented 
that cleared after three weeks of topical cor- 
ticosteroid administration. The pupil re- 
mained semi-dilated with an area of iris 
atrophy at 10 o'clock. 

A 59-year-old man developed transient 
corneal edema that cleared completelv in 
one week. 

Maculopathy occurred in four eyes—A 64- 
year-old emmetropic woman with a visual 
acuity of 6/6 had a large area of lattice de- 
generation, which extended from 11 to 2 
o'clock and contained two large round holes, 
treated by photocoagulation. Three days af- 
ter treatment she had macular edema and 
her visual acuity dropped to 6/18. She was 
treated with systemic corticosteroids for two 
weeks with a gradual resolution of the mac- 


We 


FEBRUARY, 1975 - 





VOL. 79, NO. 2 


ular changes and an improvement in visual 
acuity to 6/9. 

A 65-year-old myopic man had a large, 
posteriorly located horseshoe-shaped retinal 
tear in the lower temporal quadrant of his 
left eye, treated by photocoagulation. Fight 
months later, his visual acuity dropped from 
a preoperative level of 6/5 to 6/18, due to 
the formation of macular pucker. Despite a 
month's course of systemic corticosteroid 
therapy, there was no improvement in his 
vision. 

A. 58-year-old myopic man with a visual 
acuity of 6/6 had a large symptomatic 
horseshoe-shaped tear in the upper temporal 
quadrant of his left eye, treated by photo- 
coagulation. Nine months later his vision 
became distorted due to the development of 
macular pucker with a corresponding re- 
duction of visual acuity to 6/36. This situa- 
tion has remained unchanged for seven 
years. 

A 62-year-old emmetropic woman with a 
visual acuity of 6/6 developed a vitreous 
hemorrhage due to two round retinal holes 
in the lower nasal quadrant of her left eye. 
The lesions were treated by photocoagula- 
tion. Four and a half years later she noticed 
visual distortion ; visual acuity had dropped 
to 6/18 due to macular pucker. Two years 
later there was a spontaneous improvement 
of visual acuity to 6/9. 
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CN 


Other complications—Complications were: | 


encountered in three patients following pro- 
phylactic encirclement. One patient devel- 
oped diplopia due to a paresis of the inferior 
rectus muscle. Another developed mild an- 
terior segment necrosis and lens opacities. 
The third had a transient rise in intraocu- 
lar pressure lasting for 48 hours. | 

Apart from mild chemosis and subcon- 
junctival hemorrhage, no serious compica- 
tions have been encountered after cryopexy. 


COMMENT 


In this series, the incidence of retinal de- 
tachment after prophylactic treatment was 
4.7%, This compares with a failure rate 
ranging between 1% and 14% (average 
4.206) reported by other authors ( Table 
9). These figures are not strictly comparable 
since the indications for treatment, tech- 
niques of treatment, and periods of follow- 
up differed in various reports. It may also 
be difficult to determine whether or net a 
retinal detachment that develops after a pro- 
phylactic procedure has been precipitated by 
therapy, or is merely incidental. 

New break formation—It is almost im- 


possible to prove that the formation of mew 


retinal breaks after prophylactic treatment 
has not been precipitated by the treatment 
itself. Byer and Colyear’ believe that pheto- 
coagulation provokes retinal and vitreous 


TABLE 9 
RESULTS OF PROPHYLAXIS IN OTHER SERIES 
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Author Year 
Colyear and Pischel? 1960 
Meyer-Schwickerath? 1960 
Straatsma, Allen, and Christensen‘ 1965 
Ten Doesschate* 1965 
Mortimer 1966 
Colyear? 1968 
Okun and Cibis* 1968 
Robertson and Norton? 1973 
Chignell and Shilling! 1973 
Ramsay and Eifrig™ 1973 


Total 


Eyes Progressing to Detachment 





No. of Eyes 

Treated No % 
118 4 3.4 
465 10 2.2 
107 2 1.9 
51 7 13.7 
200 2 1.0 
611 30 4.9 
313 17 5.4 
301 18 6.0 
231 12 T: 
62 3 4.8 
2459 105 4.2 
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TABLE 10 
lli COMPARISON BETWEEN CRYOPEXY AND PHOTOCOAGULATION IN POSTTREATMENT NEW BREAK FORMATION 


New Break Formation 








Photocoagulation Cryopexy 
Author Eyes Developing New Eyes Developing New 
No. of Eyes Breaks No. of Eyes Breaks 
Treated Treated 
No. 06 No. % 

Colyear? 611 46 7.5 

Robertson and Norton? 183 14 Pd 110 11 10.0 
Okun and Cibis? 313 17 5.4 

This series 520 49 9.4 90 4 4.4 
Total 1627 126 LN 200 14 7.0 


changes, leading to the formation of sec- 
ondary retinal breaks that are either closely 


. related to the photocoagulation scar or a 


E 
F 


rath believes that new breaks occurring 


considerable distance away from the treated 
area. On the other hand, Meyer-Schwicke- 


after photocoagulation in areas of the retina 
remote from the treated area are probably 


yj incidental, and not related to the treatment. 


If new retinal breaks develop at the edge 


.. of the treated area, then it is probable that 


the treatment has played a causative role in 
their formation. In Robertson and Norton's? 
series of 301 eyes with prophylactically 
treated retinal breaks, 25 eyes (8.3%) de- 
veloped new breaks; of these, 14 occurred 
_after photocoagulation, and 11 occurred after 


_ eryopexy. They stated that although the de- 
. velopment of new breaks after prophylaxis 


might be related to the treatment itself, this 
conclusion was probably unwarranted. Ta- 
ble 10 shows that there is no significant 
difference in the incidence of new breaks 
in eyes treated by photocoagulation and those 
eyes that had been treated by cryopexy. 

. Causes of failure—In 26 eyes, new breaks 
were responsible for the subsequent devel- 
opment of retinal detachment. In 14 of these 


eyes, or 42% of the 33 failures, new breaks 


developed near the treated area. It is prob- 
able that excessive vigorous treatment was 
responsible for their development in some 
cases. This applies particularly to those eyes 


that were treated for retinal degenerations 
without breaks. In Colyear’s’ series of 137 
eyes that were treated for lattice degen- 
eration by photocoagulation, 13 developed 
new breaks adjacent to the treated area. He 
stressed the dangers of treating lattice de- 
generation by photocoagulation and warned 
of causing possible secondary breaks un- 
less a healthy rim of retina was left between 
the coagulation scar and the lattice. 

In 12 eyes, or 37% of the 33 failures, 
subsequent retinal detachment was due to 
the development of new breaks that ap- 
peared in areas of the retina remote from 
the treated area. This compares remarkably 
well with the experience of other authors 
(Table 11). At least 25% of retinal breaks 
occur in retinal areas free of clinically ap- 
parent vitreoretinal lesions.'? It is difficult to 
see how this could have been prevented since 
our methods of prophylaxis are confined to 
the treatment of clinically apparent lesions. 
Some of these so-called new breaks might 
have been overlooked on initial treatment. 
Perhaps the increased use of encirclement as 
a prophylactic procedure, in which a perma- 
nent scleral buckling effect is achieved, 
might play a part in the prevention of this 
type of break. It is disappointing to note 
that new breaks were responsible for the 


two failures that occurred after this proce- 


dure. These two. eyes were atypical since 
brothers who developed retinal detachments 


IX 







Tn seven jeu ar AG of the 33 failures, 
Aani 
a either - re-opening or failure to close the orig- 
i | retinal break. In the majority of cases 
was due to an inadequate reaction 
around the sides of the break. In three cases 
i subretinal fluid was present around the 
break at the time of treatment. Chignell and 
. Shilling’? demonstrated that the presence of 
-subretinal fluid around the break at the time 
of treatment was responsible for three of 12 
failures. Six of 18 failures in Robertson and 
t Norton's series? were due to inadequate re- 
action around the edges of the retinal 
E breaks. They took extremely great care to 
surround the break accurately with particu- 
lar reference to its base, as this was the 
most commonly observed site where reac- 
tion was inadequate. Some of the failures 
in our series probably could have been pre- 
vented by a scleral buckling procedure. The 
need for scleral buckling as a means of 
prophylaxis is, however, controversial. None 
of Robertson and Norton's 301 eyes with 
breaks was treated by scleral buckling. Okun 
and Cibis* have had a success rate of 88% 
in the treatment of retinal breaks with sur- 
rounding subretinal fluid, by photocoagula- 
1 tion alone. Theoretically, they believed that 
although a scleral buckling procedure might 

_ have been indicated in these cases, the risks 
of using photocoagulation as the sole form 





TABLE 11 | 
ANALYSIS OF REASONS FOR RETINAL DETACHMENT AFTER PROPHYLAXIS IN OTHER SEI RIES = 
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no significant difference i in 6 idence ef. 
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(Table 12). T ux | 
Complications— Photocoag | 
athy is a rare complicéiiod d Pfister and C 
ciates'® discussed in detail the va variou: fac- 
tors that make the anterior s gr of th: 
eye susceptible to overheating 1g, | 
sulting rise in aqueous humo; tempe ature 
and consequent endothelial damag 
stated that overheating ek res 
(1) exposure of the iris to t 
lation ray, (2) the presence c 
the media necessitating a high her 
light beam, and (3) the use o: 
lens during photocoagulation he elp eis 
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TABLE 12 
COMPARISON OF INCIDENCE AND CAUSES OF RETINAL DETACHMENT AFTER PHOTOCOAGULATION AND CRYOPEXY 





Photocoagulation 


No. of Eyes Progressing to 
Retinal Detachment 


Author 





Cryopexy 


No. of Eyes Progressing to 
Retinal Detachment 


No. of Eyes No. of Eyes F 
Treated From Treated From Un- Treated From Treated From Un- 
Area treated Area Area treated Area 
Colyear and Pischel? 88 2 2 
Straatsma, Allen, 
and Christensen* 93 1 1 
Ten Doesschate* 51 4 3 
Robertson and Norton? 183 6 3 110 5 2 
Chignelland Schilling! 62 1 1 129 6 4 
This series 520 20 0 90 0 1 
Total 997 34 (3.4%) 19 (1.992) 329 11 (3.392) 7 (2.1%) 


sistent iritis and severe iris atrophy. This 
complication could have been avoided by 
maintaining full mydriasis throughout the 
procedure and by exercising greater care 
with the direction of the ccagulation beam. 

Macular pucker manifests itself as tiny 
folds around the macula that are often ar- 
ranged in a stellate manner, and are usually 
associated with a preretinal membrane. This 
condition may occur spontaneously but is 
most commonly observed in eyes that have 
undergone retinal procedures of either a 


curative or a purely prophylactic nature. It 
has been suggested that macular changes are 
related to degenerative changes in the vitre- 
ous and to effects of degeneration on the 
vitreoretinal junction in the macular area. 
The incidence of maculopathy after pro- 
phylaxis ranges from 0 to 2.2%, and 1s three 
times more common after photocoagulation 
than cryopexy (Table 13). Robertson and 
Norton? had two cases of macular pucker 
that occurred two and three years after pho- 
tocoagulation. They also noted that two eyes 


TABLE 13 


COMPARISON OF THE INCIDENCE OF POSTTREATMENT MACULOPATHY AFTER 
PHOTOCOAGULATION AND CRYOPEXY 


Photocoagulation 


Author 


Eyes Developing 


Cryopexy 


Eyes Developing 





No of Eyes Maculopathy No. of Eyes Maculopathy 
Treated Treated — 
No. % No. % 
Straatsma, Allen, and 
Christensen‘ 93 0 0 

Mortimers 200 2 1.0 
Colyear? 611 5 0.8 
Robertson and Norton? 183 4 7:2 110 0 0 
Chignell and Shilling! 62 1 1.6 129 1 0.8 
Ramsay and Eifrig! 62 0 0 
This series 520 4 0.8 90 0 0 
Total 1669 16 1.0 391 1 0.3 
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had macular pucker before treatment and 
emphasized the uncertainties of relating 
these findings to treatment effects. Chignell 
and Shilling!? reported two cases of macular 
pucker, one following treatment by cryopexy 
and the other after photocoagulation, stress- 
ing the unpredictable occurrence of this 
complication. In this series, four cases de- 
veloped macular changes. In one case, macu- 
lar edema resolved completely with a course 
of systemic corticosteroid therapy. The mac- 
ulopathy in another case developed 415 years 
after photocoagulation and then gradually 
improved. The visual acuity in the other two 
cases has remained unchanged. 

Anterior segment necrosis occurred in one 
eye treated by prophylactic encirclement. The 
encircling element had been drawn too tight- 
ly. This complication can be avoided by 
shortening the encircling band by not more 
than 7 mm. 


SUMMARY 


The incidence of retinal detachment after 
prophylactic treatment is between 1 and 
1496. In a series of 701 eyes treated pro- 
phylactically with photocoagulation or cryo- 
pexy (with and without scleral buckling), 
incidence of retinal detachment was 4.7%. 
The incidence of new break formation was 
8.0% ; in 26 eyes, new breaks were respon- 
sible for the subsequent formation of reti- 
nal detachment; in seven eyes, retinal de- 
tachment resulted from inadequate reaction 
around the treated retinal break. "Twenty 
eyes suffered a deterioration of visual acuity 
of two or more lines after treatment. The 
incidence of complications after photocoagu- 
lation was higher than after cryopexy, al- 
though there was no significant difference in 
the efficacy between the two methods. 
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NEOVASCULARIZATION AFTER ARGON LASER PHOTOCOAGULATION 
OF MACULAR LESIONS 


J. Francois, M.D., J. J. De Lary, M.D., E. CauziE, M.D., M. Hanssens, M.D., 
and V. VicrortA-TRoncoso, M.D. 
Ghent, Belgium 


Since photocoagulation has been used for 
the treatment or prevention of macular de- 
generation a number of reports of success 
have been published, but only a few authors 
have called attention to possible complica- 
tions. Gass? mentioned the following: acci- 
dental photocoagulation of the fovea; macu- 
lar distortion secondary to a contraction of 
a preretinal vitreous membrane; macular 
distortion secondary to excessive paracentral 
photocoagulation ; large paracentral scotoma ; 
excessive photocoagulation in the papillo- 
macular bundle area; subretinal and intra- 
vitreous hemorrhages; possible rupture of 
Bruch’s membrane; and possible stimulation 
of a subretinal neovascular membrane. 

We should like to call attention tc the last 
two complications. Laser photocoagulation 
can not only stimulate the growth of a pre- 
existing subretinal neovascular membrane, 
but can also produce neovascularization, par- 
ticularly when Bruch’s membrane is dis- 
eased. In two of our three patients described 
below neovascularization occurred in Groen- 
blad-Strandberg disease. To prevent disci- 
form macular degeneration photocoagulation 
was used along the angioid streaks jeopar- 
dizing the macular area, as described by 
Offret, Coscas, and Orsoni-Dupont.* 


CASE REPORTS 


Case 1—A 48-year-old man with Groenblad- 
Strandberg disease presented with disciform macu- 
lar degeneration of the right eye. Typical angioid 
streaks were observed in the macular area of the 
left eye although visual acuity was 10/10 (Fig. 
1). These streaks were photocoagulated with the 
argon laser (12 points of 250 mW; 100 u; 0.2 
sec). Three weeks later an area of late fluores- 


From the Ophthalmological Clinic, University 
of Ghent, Ghent, Belgium. 

Read before the International Laser Symposium, 
Albi, France, May 21, 1974. 

Reprint requests to J. Francois, M.D., Director, 
Ophthalmological Clinic, University of Ghent, De 
Pintelaan, 135, B-9000, Ghent, Belgium. 





Fig. 1 (Francois, De Laey, Cambie, Hanssens, 
and Victoria-Troncoso). Case 1, left eye. Fluoro- 
angiographic appearance before argon laser photo- 
coagulation. Slight fluorescence of the angioid 
streaks. 





Fig. 2 (Francois, De Laey, Cambie, Hanssens, 
and Victoria-Troncoso). Case 1, left eye. Fluoro- 
angiographic appearance three weeks after argon 
laser photocoagulation of the angioid streaks. 
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Fig. 3 (Francois, De Laey, 
graphic appearance six weeks after tre 


cence was observed at one coagulation site (Fig. 
2). Six weeks after treatment this spot showed 
a typical neovascular tuft surrounded by localized 
detachment (Fig. 3). Visual acuity was 7/10. 
Case 2—In this 55-year-old man central visual 
acuity of the left eye was already lost following 
disciform macular degeneration with angioid 
streaks. In his right eye angioid streaks were 
photocoagulated with the argon laser (27 points 
of 300 mW; 100 u; 0.2 sec). One month later 
visual acuity was still 10/10. Two months after 
the treatment, however, a new rupture of Bruch’s 
membrane was observed together with neovascu- 








Cambie, Hanssens, and Victoria- Troncoso). Case 1, left eye. Fluoroangio- 
atment. Neovascular tuft at the level of the photocoagulation. 


larization at one of the coagulation sites. The mew 
streak was in connection with the neovasculariza- 
tion. 

Case 3—A bilateral filtering operation had been 
performed for open-angle glaucoma in this 48- 
year-old man. Useful vision of the left eye was 
lost following disciform macular degeneration. 
The patient complained of decreased visual acuity 
of the right eye. There was an infrafoveal disci- 
form lesion without visible vessels. As visal 
acuity was 3/10 and the late fluorescence did aot 
include the fovea (Fig. 4), argon laser photo- 
coagulation was employed (3 points of 250 mV, 





Fig. 4 (Francois, De Laey, Cambie, Hanssens, and Victoria-Troncoso). Case 3, right eye. Fluoroangio- 


graphic appearance before treatment. Left, venous time; right, ten minutes 


after the fluorescein injection. 
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Fig. 5 (François, De Laey, Cambie, Hanssens, and Victoria-Troncoso). Case 3, right eye. Fluoroangio- 
graphic appearance two weeks after treatment. The three coagulation points and the proofpoint already 
show some scarring. Hyperfluorescence in the center of the treated area. 


200 u, 0.1 sec). Two weeks later visual acuity 
was 7/10. The perifoveal retina was flattened, al- 
though control fluoroangiography still indicated a 
marked late fluorescence at the level of the central 
coagulation site (Fig. 5). One month later a new 
serous detachment was observed with a marked 
neovascular tuft starting from the central photo- 
coagulation scar (Fig. 6). 


COM MENT 


These three cases show some similarities. 


lhe light intensity used was relatively high 
(up to 300 mW). The spot-size was small 
(100 to 200 u). The neovascular tuft ap- 
peared six to eight weeks after the treat- 
ment at a site that had initially an abnor- 
mal fluorescence. In two of these cases 
oruch's membrane was markedly abnormal. 

Choroidal neovascularization might have 
appeared even without treatment. It has been 





Fig. 6 (Francois, De Laey, Cambie, Hanssens, and Victoria-Troncoso). Case 3, right eye. Fluoroangio- 
graphic appearance six weeks after treatment. Neovascular membrane in the center of the treated area. 
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described early in the course of disciform 
macular degeneration.?-? 

In our cases the close relationship be- 
tween the treated area and the early ap- 
pearance of neovascularization after treat- 
ment proves the relationship with photoco- 
agulation. Also, in Cases 1 and 2 there was 
no disciform degeneration and photocoagula- 
tion was used to prevent this complication. 

We have also studied the effect of photo- 
coagulation experimentally in pigmented 
rabbits, using the argon laser (spot-size 
50 w, 600 mW, 0.2 sec). One week after 
photocoagulation, the retina, choroid, and 
inner scleral layer formed a fibroglial pig- 
mented and hemorrhagic mass with some 
microglial reaction. Fibrovascular tissue pen- 
etrated into the vitreous cavity and spread 
along the inner surface of the normal retina 
near the photocoagulation site. Further from 
the photocoagulation site a small, strong 
chorioretinal synechia was observed. The 
inner retinal layers had small thin-walled 
vessels at their surface. Four weeks after 
treatment fibrous tissue was seen pen- 
etrating through a hole in the retina and 
spreading on its surface (Fig. 7). This 
seemed to occur only when a hole was made 
in the retina and the choroid, 
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Fig. 7 (Francois, De Laey, Cambie, Hanssens, 
and Victoria-Troncoso). Experimental argon laser 
photocoagulation of the retina of pigmented rab- 
bits. Fibrous tissue starting from the coagulation 
and growing over the retina (hematoxylin-easin, 


x80). 


We also studied the effect of argon laser 
photocoagulation in rabbits on flat prepa-a- 
tions of the choroid. One month after treat- 
ment the photocoagulation spots presented a 
scar with whitish and highly birefringent 
collagen fibers (Fig. 8), pigment clumps at 
the center, and larger interrupted vessels. 
The most important alterations were, never- 
theless, seen after depigmentation of the 
preparations (Fig. 9). A proliferation of 
capillaries was seen around each spot, but 
was usually lacking in the center. Localy 
these capillaries were seen growing into the 


Fig. 8 (Francois, De Laey, Cambie, Hanssens, and Victoria-Troncoso). Choroidal 
flat preparation of rabbit eyes treated by argon laser photocoagulation. Appearance at 
the level of the scar (polarization microscopy, Van Gieson’s stain, X6.3). 
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Fig. 9 JEN De Laey, Cambie, Hanssens, 
and Victoria-Troncoso). Same lesion as shown in 
Figure 8, after depigmentation of the preparation. 
Proliferation of capillaries especially around the 
coagulation scar, which is surrounded by muco- 
-~ polysaccharides (Rinehart and Abul-Haj staining, 
x6.3). 


retina. Around each spot was a ring of mu- 
copolysaccharides with endothelial tissue in 


— growth. This neovascularized tissue did not 


show elastic fibers on orcein staining. 
In conclusion, it seems that a direct trau- 


ma to the choroidal vessels can either pro- 


duce new vessel formation or stimulate a 
preexisting vascular membrane. This trauma 
is more likely to occur in cases of diseased 
Bruch's membrane and especially in cases of 
angioid streaks, where photocoagulation may 
produce a defect instead of sealing it. 
Such complications occur perhaps more 
easily with laser photocoagulation than with 


xenon-arc photocoagulation. The limited dis- 


persion of the laser light with its maximal 
energy at the coagulation site and its mini- 
mal reaction in the vicinity produces mini- 
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mal scarring. Ekte SA might pro- 
duce a localized defect of Bruch’s mem- 
brane and no cicatricial sealing of this de- 
fect. 


SUMMARY 


In three patients treated for macular de- 
generation with argon laser photocoagula- 
tion choroidal neovascularization occurred 
four to six weeks later at the photocoagula- 
tion site. Two of the patients were treated 
for angioid streaks of the macular region, 
the third patient was treated for disciform 
macular degeneration. Argon laser photoco- 
agulation also induced neovascularization ex- 
perimentally in pigmented rabbits. 
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SALZMANN'S NODULAR DEGENERATION OF THE CORNEA 


‘ Antti Vannas, M.D., Micuaet J. Hocan, M.D., AND IRMGARD Woop 


San Francisco, California 


Salzmann (1925)! first reported a nodular 
degeneration of the cornea that occurred 
several years after a trachomatous or phlyc- 
tenular keratitis. This degeneration has sub- 
sequently been well described.?-* The nodules 
usually vary in number from one to nine 
and are elevated above the surface of the 
cornea; they occur either in scarred cornea 
or at the edge of transparent cornea. The 
disease is seen more often in women and is 
unilateral in 20% of patients. Histopatho- 
logically, the lesions have been described as 
uninflamed and composed of dense collage- 
nous tissue in the anterior stroma. Bowman’s 
layer is usually replaced by scar tissue and 
the epithelium is irregular. Because the 
pathology of the nodules varies widely some 
authors have thought that the diagnosis 
can | only be made clinically.* 

In^ the present study we undertook to 
examine the histopathology of Salzmann's 
degeneration in 11 corneal specimens from 
nine patients. 

Characteristics of the series—A character- 
istic feature of Salzmann's degeneration is 
a preceding keratitis in the affected eyes, and 
the histories and clinical descriptions of the 
patients in our series indicated that all of 
them had had such a keratitis. Trachoma, 
phlyctenular keratitis, or vernal keratitis had 
been diagnosed in six patients. In the other 
three the antecedent keratitis had been caused 
by scarlet fever, measles, and chronic uveitis 
with band keratopathy. The original eye in- 
fection occurred in childhood in all cases, 
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the Francis I. Proctor Foundation for Research 
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Department of Ophthalmology, University of 
California Medical Center, Room 490-U, San 
Francisco, CA 94143. 






and many years elapsed before nodular ce- 
generation caused further loss of vision aad 
required surgery. Three patients were bæ- 
tween 50 and 60 years of age; one between 
10 and 20 years; one between 30 and 40 
years; two between 40 and 50 years; ard 
one between 70 and 80 years. 

Our material also showed that Salzmann s 
degeneration affects different races. Six cf 
our patients were white, the other three 
Malaysian, Filipino, and black. An interes - 
ing feature of one case was that the original 
disease reappeared clinically in the graft tea 
years after surgery. 


MATERIALS AND METHODS 


We did not see most of the nine patients 
(two males, seven females), as the tissues 
and clinical information had been sent te 
us from various eye pathology centers. Im 
two instances we received corneal button: 
from both eyes of affected female patients 
and this provided us with a total of 11 speci- 
mens. Six specimens were obtained by pene- 
trating keratoplasty and five by lamellar 
keratoplasty. 

We examined the corneal buttons by light 
and electron microscopy. For light micros- 
copy we stained the tissues with hema- 
toxylin and eosin, PAS, alcian blue at pH 
2.5, Masson’s trichrome, Wilder reticulum, 
von Kossa, and Congo red stains. In seven 
instances the tissue had been fixed in forma- 
lin. In these we studied the nodular areas by 
light microscopy and then dissected them 
from their paraffin blocks and processed 
them for electron microscopy.? The remain- 
ing specimens were fixed in 2% glutaralde- 
hyde and 1% paraformaldehyde in sodium 
cacodylate buffer, with the addition of cal- 
cium chloride, potassium chloride, and su- 
crose; this was followed by a secondary 
fixation with 2% osmium in veronal acetate 
buffer. The specimens were stained en bloc 
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Fig. 1 (Vannas, Hogan, and Wood). Irregular epithelium over nodule. Basal cells (e) are dark and 
show degenerative changes. Note fibroblasts (f) and their processes on superficial part of nodule (N) 


(X680). 


with buffered 2% uranyl acetate, dehydrated 
in acetone, and embedded in Araldite. 

For orientation, sections l-u. thick were 
stained for light microscopy. Thin sections 
of about 80 nm were cut with a diamond 
knife and stained primarily with 296 uranyl 
acetate in water at 38°C for 30 to 60 minutes. 
This process was followed by secondary 
staining with lead citrate for 10 to 20 min- 
utes. The preparations were then examined 
with the Siemens Elmiskop 1A. 


LIGHT MICROSCOPY 


There was evidence of old inflammation in 
all of the corneas, and scar tissue replaced 
the regular corneal collagen. All of the speci- 
mens showed vascularization, although not 
necessarily in the nodular areas. 

A typical feature of the nodules was their 
elevation above the normal corneal surface. 
When the nodules developed in clear cornea 
adjacent to scars, the underlying stromal 
collagen lost its regular arrangement. Large 
nodules extended into the midstromal region, 
but the posterior lamellae seemed normal un- 
less the eyes had been damaged by earlier 


inflammation. Descemet's membrane and the 
endothelium were normal. 

The thickness of the epithelium varied, 
especiallv over the nodules where there was 
often only a single layer of flattened cells. 
In other areas the epithelial cells showed de- 
generative changes. Many basal cells had 
lost their columnar shape, the nuclear chro- 
matin was clumped, and the cytoplasm con- 
tained degenerative vacuoles. Cells in the 
middle layers showed proliferative changes 
with mitoses and often replaced the dying 
basal cells (Fig. 1). 

Bowman’s membrane was absent from the 
nodular areas and was partially replaced by a 
granular PAS-positive eosinophilic material 
that resembled a basement membrane. De- 
generative remnants of cells were often in- 
corporated in this zone. The change to a 
nodular-fibrillar pattern was gradual. The 
collagen fibers in the nodules were irregu- 
larly arranged and stained only faintly with 
hematoxylin and eosin; many fibers had also 
lost their fine fibrillar pattern. The number 
of fibroblasts in the nodules varied greatly 
from many to only a few or none. In two 
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pecimens hyaline bodies were deposited 

mong the collagen fibers (Fig. 2). 

With the appropriate stains, the nodules 
rere negative for amyloid, reticulin, and 
lastic fibers; and when stained by the von 
fossa method, both nodules and hyaline 
iodies were negative for calcium. 


ELECTRON MICROSCOPY 


Electron microscopy showed better than 
ight microscopy the degeneration of many 
ipithelial cells. The basal cells were flattened 
ind resembled those on the corneal surface. 
[heir cytoplasm contained an increased num- 
yer of tonofilaments (Fig. 3). Intercellular 
fuid separated the cell membranes, with 
resultant formation of vacuolar spaces. Inter- 
ruption of the epithelial basement membrane 
in many areas allowed cell debris and cyto- 
plasmic fibrillar materials to be released into 
the corneal stroma. 

The basement membrane varied consider- 
ably in thickness, and in the thicker areas it 
extended into the adjacent corneal lamellae 





Fig. 2 (Vannas, Hogan, and Wood). Nodule covered by thin vacuolated epithelium, degenerating collagen, 


and hyaline bodies (h) (X640). 
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(Figs. 3 and 4). By light microscopy this 
basement membrane material, which partially 
replaced Bowman's membrane, was visible 
as a granular band, but electron microscopy 
revealed many small fibrils measuring about 
10 nm in diameter. The width of the base- 
ment membrane zone varied from 10 to 15 y 
and was located almost entirely over tae 
nodules. Epithelial remnants were incorpo- 
rated into this zone and were converted into 
electron-dense aggregates. 

The surrounding stroma contained many 
irregularly arranged collagen fibers amd 
fibroblasts, arranged like a protective barrier. 
Fibroblasts in the deeper corneal layers were 
less numerous and more evenly distributed. 
The cytoplasm of the fibroblasts in these 
sections contained widened endoplastic ret:c- 
ulum sacs, ribosomes, and filaments (Fig. 5, 
A). The thickened basement membrane zone 
was absent from some nodules; instead, r- 
regularly coursing collagen fibers lay immedi- 
ately under the epithelium. 

The collagen fibers in the anterior region 
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Fig. 3 (Vannas, Hogan, and Wood). Granular layer composed of basement membrane-like material 
(BM). Note flattened basal epithelial cells ( E) containing many cytoplasmic tonofilaments (x6,500). 
Inset, Degenerating epithelial cells (E) and thick granular layer replacing Bowman's membrane (BM) 


(1,170). 
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yeasured from 25 to 40 nm in diameter. 
‘he, fibroblasts in these nodules showed de- 
enerative changes, and frequently only cell 
emnants were seen in the anterior layers. 
"he collagen fibers in deeper areas varied 
reatly in diameter because electron-dense 
naterial had been precipitated around them 
Fig. 5, B). Sometimes this precipitation 
m the collagen was so dense that normal 
ollagen banding was obscured. Degenerating 
ell products were seen in the vicinity and 
ontributed to the changes in collagen and 
rround substance. Wide-spacing collagen 
lso appeared regularly in the nodules (Fig. 
)). 

Degenerating hyaline bodies of various 
sizes were encountered in two specimens, 
;»oth under the epithelium and in deeper 
ayers. The superficial hyaline aggregations 
were closely related to degenerating epithe- 
lal cell products; in the deeper layers they 
showed an incorporation of collagenous ele- 
ments in the degenerative areas (Fig. 5, C). 
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DISCUSSION 


This study shows that Salzmann’s nodular 
degeneration affects patients of different 
ages, races, and nationalities. The condition 
has been reported most often as a sequela 
of trachomatous, phlyctenular, or vernal 
keratitis, but in our series it also followed 
several other types of keratitis. Although 
fübrinoid degeneration of collagen fibers n 
rabbit corneas has been produced by antigen- 
antibody precipitation,’ the variety of the 
causes of earlier inflammations in our series 
did not support the idea that immunologic 
factors play a leading role in the etiology ef 
Salzmann's degeneration. The absence of in- 
flammatory cells in the nodules was also 
contrary to the suggestion that the primary 
event is an immunologic inflammation. 

Salzmann’s degeneration poses the que-- 
tion whether both the epithelium and stroma, 
or one of these tissues individually, are first 
affected. In our study the epithelial celis 








a< 


Fig. 4 (Vannas, Hogan, and Wood). Granular layer beneath epithelium shows how basement membrane 
material (BM) is pushed into deeper layers; hd indicates hemidesmosome; tf, tonofilaments (25,600). 
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Fig. 5 (Vannas, Hogan, and Wood). Pathologic changes in nodules. A, Widened endoplasmic reticulum 
(en) and small filaments (f) in cytoplasm; N indicates nucleus (9,500). B, Electron-dense material (m) 
has precipitated on collagen fibers, causing swelling and indistinct margins (82,500). C, Hyaline body 
(h) with granular edges and incorporation of collagen (c) (same specimen as Fig. 2) (360,000). 


'OL. 79, NO. 2 NODULAR CORNZAL DEGENERATION 217 


is Ft 3 


^" 4^ 


9. P 
"too, hd 


Ø, 
Wid 





Fig. 6 (Vannas, Hogan, and Wood). Overall view of nodule with irregular arrangement of collagen 
ibers (col), formation of wide-spacing collagen (ws), degenerating cell remnants (C), membrane-bound 
vacuoles, and electron-dense granules (76,250). 
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showed degenerative changes in nonnodular 
areas over Dowman's membrane and stroma. 
It seems unlikely, therefore, that epithelial 
irregularity and thinning would have been 
caused by stromal changes. A better explana- 
tion would be that the atrophic epithelium 
is due to earlier inflammatory changes that 
produce an uneven corneal surface, tear film 
changes, and exposure. 

In nodular areas where Bowman's mem- 
brane was absent, the epithelium produced 
fibrillar and granular material. In an ex- 
perimental situation, Leuenberger, Gna- 
dinger, and Cabernard’ have shown that the 
epithelial cells are capable of producing 
fibrillar material, collagenous proteins, and 
basement membrane. Among these activities, 
the secretion of basement membrane ma- 
terial in bullous keratopathy seems to result 
if the epithelium loses its normal contact with 
Bowman's layer? as was the case in our 
specimens. But the epithelium would seem 
to have contributed little to the nodule forma- 
tion since the zone containing basement mem- 
brane material was only about 10- to 15-y 
thick and most of the nodules were composed 


of collagen fibers that were produced by 


stroma fibroblasts. 

Although the fibroblasts in the nodules were 
often arranged in the superficial layers, giving 
the impression that the stimulus for fibro- 
blastic activity might arise on the epithelial 
side, it is not known whether degenerating 
epithelial cells can stimulate nodule forma- 
tion. It does not occur in epithelial or 
lattice dystrophies where degenerated basal 
epithelial cells form a layer on the surface of 
Bowman's membrane? A more likely ex- 
planation for the fibroblastic overgrowth is 
that the cornea is continuously :rritated as a 
result of poor epithelial protection. Electron 
microscopy did show degenerating changes 
in the fibroblasts as well as in the collagen 
fibers. 

The term used in various studies for the 
changes in the collagen and ground substance 
seen in these nodules is “hyalinization.” No 
experimental work on the hyalinization of 
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corneal collagen is familiar to us, but it is 
generally believed that trauma, irritation, 
exposure, and sunlight can cause precipita- 
tion of ground substance onto collagen fibers, 
and that this leads to swelling and fibrillar 
disintegration. 

In addition to the hyalinization, some 
specimens showed electron-dense aggregates 
among degenerating collagen fibers. In elec- 
tron microscopy such changes have been de- 
scribed in the cornea in association with 
elastotic degeneration of collagen fibers,'? 
keratohyaline aggregates," and spheroidal 
degeneration.'? The changes also resembled 
those seen in pterygia and pingueculae.'* The 
electron microscopy of all these conditions 
is somewhat similar although the histo- 
chemical staining has been variously inter- 
preted.!'^'* The cause of the changes has 
been debated, and it seems most plausible 
that chronic irritation 1s at least contributory. 
In our cases, long-term corneal irritation 
and damage also seemed to contribute to 
over-repair and nodule formation. It is rea- 
sonable to assume that metabolic mechanisms 
of tissue repair are involved. There is as yet 
no explanation for the keloid-like over-repair. 


SUMMARY 


Eleven corneal specimens from nine pa- 
tients with Salzmann's nodular degeneration 
of the cornea, together with all available 
clinical information, were collected for this 
study. The specimens were examined by light 
and electron microscopy. An antecedent kera- 
titis was diagnosed by history and micro- 
scopic findings in every case. The corneal 
epithelium showed degenerative changes, its 
thickness varied, and in nodular areas it 
often consisted of only a single layer of 
flattened epithelial cells by light microscopy. 
Bowman’s membrane was missing over the 
nodules, and in this zone there was excessive 
secretion of a basement membrane-like ma- 
terial. Hyaline degeneration of collagen, 
cellular debris, and electron-dense hyaline 
deposits were seen in the collagen of the 
nodules. The number of fibrocytes in the 
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1odules varied from many that were active 
o à few that were degenerating. External 
rritation because of poor epithelial protec- 
ion was interpreted as a causative factor, 
ilthough other tissue repair mechanisms may 
ilso have played a role. 
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KRUKENBERG’S SPINDLES 


Jacos T. Witensxy, M.D., Kenneru M. Buerk, M.D., 
AND STEVEN M. Popos, M.D. 


St. Louts, Missouri 


. In 1899, Krukenberg first described verti- 
cally oriented, spindle-shaped, centrally lo- 
cated pigmentary deposits on the corneal en- 
dothelium. However, it was not until 50 
years later that Sugar and Barbour? estab- 
lished an association between the spindles 
and open-angle glaucoma in young men. 
Their patients had spindles, abnormally pig- 
 mented open angles, and glaucomatous field 
defects, In subsequent reports of large series 
of patients with pigmentary glaucoma, Kru- 
. kenberg's spindles were present in most pa- 
tients.?? 

Because of this finding, Krukenberg's 
spindles have been accepted as an indicator 
of patients who have an increased risk of 
developing glaucoma. Yet a majority of 
nonglaucomatous individuals with Kruken- 
berg's spindles are women,* in comparison to 
reports of pigmentary glaucoma occurring 
primarily in men.^? We questioned the sig- 
_ nificance of Krukenberg’s spindles in a given 
individual. Accordingly, we attempted to 
. evaluate the prognostic implications of the 
_ presence of Krukenberg's spindles. 


PATIENTS AND METHODS 


A Krukenberg's spindle in at least one 
eye of a nonglaucomatous patiert was re- 
quired. Patients with exfoliation syndrome, 
. & history of trauma, or a history of acute 
angle-closure glaucoma were excluded. All 
patients from the Glaucoma Center, Wash- 
ington University, who met these criteria 
were included in the study. In addition, four 
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patients referred from another source met 
these criteria. | 

The patients were subjected to part or all 
of a battery of diagnostic or prognostic tests 
routinely employed in the Glaucoma Center to 
identify patients with increased risk of de- 
veloping glaucoma. These tests included ap- 
planation intraocular pressures (IOP), man- 
ifest refraction, serial kinetic Goldmann pe- 
rimetry, measurement of serum protein 
bound iodine (PBI), the response of IOP 
to topical corticosteroids, dexamethasone 
(0.25 mg) suppression of plasma cortisol, 
glucose tolerance, ability to taste phenyl- 
thiocarbamide (PTC), and the family his- 
tory of glaucoma. The topical corticosteroid 
response was measured by having the pa- 
tient use dexamethasone 0.1% drops in one 
eye, four times a day, for six weeks.’ The 
method of measuring dexamethasone sup- 
pression of plasma cortisol has been de- 
scribed elsewhere. A ratio of day 1/day 
0 < .75 was considered to show suppression. 
Glucose tolerance was determined by ad- 
ministering 1 g/kg glucose. A sum of plasma 
glucose at zero, one, two, and three hours > 
600 mg/100 ml was considered abnormal. 
A patient was labeled a “nontaster” if he 
failed to report a bitter taste when a PTC 
solution containing 8.1 mg/100 ml was 
placed on his tongue. The patient's refrac- 
tive status was based on the spherical equiva- 
lent of the more myopic or less hyperopic of 
the two eyes. 


RESULTS 


Forty-three patients, 17 men and 26 
women, met the criteria for inclusion in this 
study. Seven of the patients were black. 
These patients had been under observation 
for three months to 17 years with an average 
follow-up of 5.8 years. Twenty-two of these 
patients had been followed for a minimum 
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of five years with an average of nine years. 
The average age of these patients at exami- 
nation was 55.7 years. The men, as a group, 
were 12.3 years younger than the women. 
The average age of the entire group was 
49 years of age. 

Nine (52.9%) of the men and 15 
(57.7%) of the women had intraocular 
pressures greater than 21 mm Hg at initial 
examination. The course of the IOP in these 
patients can be seen in Table 1. Nine of 
these patients exhibited a spontaneous drop 
of IOP to below 22 mm Hg. On the other 
hand, three patients whose initial IOP was 
normal recently have shown values in the 
hypertensive range (Table a) 

Both men and women responded similarly 
to topical corticosteroid testing (Table 3). 
Ten of the men and 18 of the women com- 
pleted this test. Using Becker's? criterion of 
final pressure, five of the men and eight of 
the women had high IOP (731 mm Hg) re- 


TABLE 1 
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sponses to topical corticosteroids; when 
Armaly’s’ change in pressure criterion was 
employed, three of the men and five of the 
women had high IOP responses. Three addi- 
tional patients, one man and two women, had 
spontaneous IOP higher than 31 mm Hg. © 

The tests for systemic factors yielded 
mixed results. Results from three parameters. 
showed no significant sex differences. Four 
of the 13 men (30.895) and six of the 17 
women (35.5%) tested had PBI < 5.5 ug. 
Four of the 15 men (26.796) and eight of 
the 24 women (33.3%) tested with PTY. 
were nontasters. Four of six men (66.7%) 
and 11 of 17 women (64.7%) showed sup- 
pression of plasma cortisol by 0.25 mg of 
dexamethasone. The fourth systemic param- 
eter, however, showed a marked sex differ- 
ence. None of the 13 men tested had an ab- 
normal glucose tolerance test as opposed to 


five of 20 women (25%). 


COURSE OF PATIENTS WITH IOP 222 MM HG ON INITIAL EXAMINATION 





Initial IOP, mm Hg Most Recent IOP, mm Hg 





Patient’s Years 
Sex RE. LE. RE. LE. Followed s 
F 26 16 16 15 8 None 
M 46 42 14 15 10 Filtering surgery, both eyes 
F 30 36 31 27 13 Epinephrine 196, both eyes 
F 27 29 24 25 2 None 
M 20 23 17 20 2 Epinephrine 1%, both eyes 
M 27 29 24 24 9 None 
F 25 20 21 21 2 None 
F 24 22 19 26 12 Field loss, L.E. 
F 28 22 18 17 10 Pilocarpine 4%, epinephrine 17%, 
both eyes 
F 24 28 18 23 6 None 
M 30 45 19 26 2 None 
F 26 27 26 34 9 None 
M 24 20 18 16 5 None 
M 25 27 15 17 7 Epinephrine 1%, both eyes 
F 32 38 25 28 4 Field loss, L.E.; carbachol 3%, 
epinephrine 2%, both eyes 
F 27 26 29 22 3 None 
F 22 21 21 21 8 None 
F 23 24 21 21 4 None 
F 21 22 20 21 <1 None 
M 20 24 20 20 17 None 
M 27 27 22 24 2 None 
F 24 15 19 17 «1 None 
F 39 38 20 24 4 None 
M 31 29 21 21 2 None 


Analysis of the refractive errors also zi 
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i TABLE 2 


COURSE OF PATIENTS DEVELOPING IOP, >22 MM Hc 


TMM——————————————————————————————————————————— 


Patient's Initial IOP, mm Hg Recent IOP, mm Hg M ger "aM 
Sex R.E. L.E. R.E. L.E. Followed 
; | 
F 17 17 22 20 8 None 
M 15 15 22 23 11 None 
M 18 18 17 24 3 Epinephrine 1%, R.E. 


a 0 oe eS ee ee 


TABLE 3 
INTRAOCULAR PRESSURE RESPONSE OF 28 PATIENTS TO TOPICAL CORTICOSTEROIDS 


aÁ 








Volunteers Krukenberg's Spindles 
Response 
Final IOP (%) AIOP (%) Final IOP (%) AIOP (%) 
Low 58 2 (7) 8 (29) 
Intermediate 36 13 (47) 12 (43) 
High 6 13 (47) 8 (29) 
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vealed some differences between the sexes. 
The men (58.8%) were myopic in at least 
one eye, the women, 34.5%. Almost all of the 
refractive errors were fairly small ( Table 4). 

Data concerning a family history of glau- 
coma were obtained from 25 of the patients. 
Nine of them had a first-degree relative 
(parent, sibling, or offspring) with glaucoma 
and two others had more distant relatives 
(aunt, uncle) with the disease. The other 14 
patients had no known relatives with glau- 
coma. 

Two of the patients, both women, de- 
veloped glaucomatous field loss subsequent 


. to their initial examination. The first pa- 


tient, who initially presented with IOP in 
the range of 30, was followed for four years 


TABLE 4 


REFRACTIVE ERROR IN KRUKENBERG'S 
SPINDLE PATIENTS 











Refractive Error Men Women 
>+5.00 D 0) 1 
+1.00++4.75 D 2 9 
Plano—= +0.75 D 5 7 
—0.25—5 —0.75 D 2 4 
—1.00—5 —2.75 D 5. 1 
—3.005 —4.75 D Fi, 3 





when perimetry studies indicated a paracen- 
tral scotoma. She was 66 years old at the 
time. There was no family history of glau- 
coma. Her refractive error was —0.25 R.E., 
plano L.E.; she tasted PTC, had diabetes, 
and suppressed her plasma cortisol nine 
hours after 0.25 mg of dexamethasone. The 
second patient, whose initial IOP had been 
in the range of the low 20s, had been fol- | 
lowed for 12 years when perimetry studies 
first indicated a nasal step. She was 60 years 
old when the field defect was discovered. Her 
refractive error was plano R.E., —0.75 L.E. 
Test results showed a PBI of 5.2 ug, normal 
glucose tolerance test, no suppression of 
plasma cortisol after 0.25 mg of dexametha- 
sone, and nontasting of PTC. She had shown 
an intermediate IOP response to topical cor- 
ticosteroids. She had a sister with well- 


documented pigmentary glaucoma and a 


brother with primary open-angle glaucoma. 
Two other siblings had normal IOP and no 
pigmentary disturbances. 


DISCUSSION 


The greater frequency of Krukenberg’s 
spindles in women than in men was most 
interesting. In 1941, Evans, Odom, and 
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Wenaas* collected data on 202 patients with 
Krukenberg's spindles (11 had glaucoma), 
discovering a female majority (62.3%). 
This corresponded with the women (60.1% ) 
in our study. Of Sugar's? 128 patients with 
pigmentary glaucoma, on the other hand, 98 
(77.496) were men. These two series seemed 
to be contradictory. In an attempt to resolve 
this dilemma, Bick? analyzed the data from 
Evans, Odom, and Wenaas’s* paper and 
pointed out two findings: The average age 
of the men (37.1 years) was approximately 
nine years younger than that of the women 
(45.4 years) and, when patients under 30 
years of age were considered, the number of 
men was greater than the number of women. 
Bick also found that more men had glaucoma 
(7.6%) among this population than women 
(4.9%). Based on these findings, he hy- 
pothesized that the pigmentary dispersion, 
while more frequent in women, occurred 
later and ran a milder course, thus causing 
less pigmentary glaucoma in women. 

Our present data were equivocal on this 
point. Similar to Evans, Odom, and 
Wenaas's* data we found that a majority 
of the patients with Krukenberg’s spindles 
were women. While the average age of both 
sexes was somewhat older in our series, the 
men were significantly younger than the 
women, Even if we assumed that the man 
who had successful filtering surgery would 
develop visual field defects without therapy, 
we still were left with more women with 
glaucoma than men. 


TABLE 5 


NORMAL AND PRIMARY OPEN-ANGLE GLAUCOMA POPULATIONS COMPARED | 
TO KRUKENBERG'S SPINDLE POPULATION | 
Í 








KRUKENBERG'S SPINDLES 


ae 
The results of the glucose tolerance tests 
showed that none of the men and 25% of 
the women had positive test results. In view 
of the well-known fact that diabetes mell:tus 
affects the pigment epithelium of the iris and | 
is more prevalent among women, diabetes. 
mellitus may play a role in the female pre- 
dilection for Krukenberg's spindles. | 
Our data deviated from other studies in 
the incidence of refractive errors. Evans, 
Odom, and Wenaas's* study showed that | 
69.8% of their patients were myopic. Of 
Sugar's? 128 patients with pigmentary glau- 
coma, only five were hyperopes and of his 19 
personal cases, 78% were myopes of 1.0 di- 
opters or more. Similarly, 8896 of the 202 
eyes with Krukenberg's spindles or pigmen- 
tary glaucoma or both reported by Lichter 
and Shaffer? were at least 0.50 diopter 
myopic. In our study, however, only 58.8% 
of the men and 34.6% of the women were . 
myopic (Table 4). There was no apparent 
explanation for this difference. 3 
Two of us (J.T.W. and S.M.P.) reviewed | I 
a series of parameters that showed a higher ng 
prevalence among patients with primary | 
open-angle glaucoma than nonglaucomatoaus 
individuals. These parameters included a 
low PBI, inability to taste PTC, a positive | 
glucose tolerance test, suppression of plasma . 
cortisol by 0.25 mg of dexamethasone, ar.d 
a high IOP response to topical corticoste- | 
roids. Comparison of the data in Table 5 | 
quickly revealed that with the exception of 





3 





— 





ane ttt s I ta 





"TE 


ee E RUE » 


& im 
4 


the PTC taste test, our results closely re- 
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Primary Open-angle? Krukenberg's 





Parameter Normal 
(%) Glaucoma (%) Spindle (%) ee 

PBI «5.5 4g/100 ml 8-12 34 30 | 
PTC nontasting 28 53 31 
Positive glucose tolerance test 2-4 20-22 14 í 
0.25 mg dexamethasone suppression of plasma | | 

cortisol >25% 27 83 65 g 
High topical corticosteroid response (Final IOP >31 v^ 

mm Hg) 6 92 47 | 
Family history of glaucoma 38 44 | 

| 
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sembled a glaucomatous population rather 
than a normal one. 

There has been considerable debate as to 
the etiology of pigmentary glaucoma. Sugar? 
has theorized that pigmentary granules plug 
the pores of the filtering meshwcrk and com- 
promise outflow of aqueous from the an- 
terior chamber. Becker and Pocos!? cite the 
increased incidence of IOP response to topi- 
cal corticosteroids in nonglaucomatous eyes 
with Krukenberg's spindles, the occurrence 
of open-angle glaucoma without abnormal 
pigmentation in the relatives of patients 
with Krukenberg's spindles, and state that 
pigmentary glaucoma is a variart of primary 
open-angle glaucoma modified by the pig- 
mentary dispersion. 

Our patients showed an even higher inci- 
dence of high IOP response to topical cor- 
ticosteroids than previously reported.!^ This 
was probably due to the fact that the other 
study excluded patients with ocular hyper- 
tension or a family history, while both were 
present in our population. Indeed, the inci- 
dence of a family history of glaucoma was 
rather high. Unfortunately, records were un- 
available for most of these relatives so we 
were unable to ascertain the nature of their 
glaucoma. Three of the relatives were seen 
in the Glaucoma Center. One had pigmen- 
try glaucoma while the others had primary 
open-angle glaucoma with no pigmentary ab- 
normalities. 

In spite of the fact that tke test results 
from our spindle population showed many 
similarities to a glaucomatous population, the 
actual incidence of glaucoma was low. Only 
two of the patients developed visual field de- 
fects, and even if one concedes that the 
filtered patient would have developed visual 
field loss, the overall incidence for the entire 
group was only 796. Only one of the 22 pa- 
tients followed for a minimum of five years 
developed visual field loss. Thus, a Kruken- 
berg's spindle in conjunction with an ab- 
sence of field loss is not prognostically 
ominous. 

One note of caution must be registered 
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here. Most of our patients were referred fo: 
various reasons such as ocular hypertension 
a family history of glaucoma, or abnormal 
appearing cups. Many of these patients wer 
specifically referred to us because of ou 
known interest in spindles. It is conceivabk 
that the referral system created a populatior 
that was not representative of Krukenberg’s 
spindle patients as a group. The strong simi- 
larities between our data and Evans, Odom, 
and Wenaas’s* data militate against this pos- 
sibility. 


SUMMARY 


Forty-three patients who initially pre- 
sented with Krukenberg’s spindles but with 
no glaucomatous field defects were observed 
for an average of 5.8 years in an attempt to 
evaluate the prognostic implications of spindle 
presence. Twenty-two of the patients had 
been followed for a minimum of five years. 
Analysis of the study population revealed 
that there were more women than men (26 
vs. 17), the women were older than the men, 
and more women had positive glucose toler- 
ance tests (25% vs. 0). Only two of the 
patients, both women, developed glaucoma- 
tous field defects during the period of ob- 
servation. Thus, the presence of a Kruken- 
berg’s spindle in a patient with no visual field 
defect is not a particularly ominous sign. 
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OPHTHALMIC MINIATURE 


It is high time the world was aroused from its slumbers, to a sense 
of the disastrous delusions and impositions under which it has so long 
and so unjustly been suffering. And these impositions, great as they 
have been speculatively, are equally so pecuniarily. We have heretofore 
made no allusions to the exorbitant charges made by physicians for their 
services, having declined doing so for fear that it might be thought an 
interference with private concerns in which the parties have a right to 
make their own contracts. But when we consider the delicacy which 
people generally feel in objecting to the bills of physicians, and the 
prerogative which they claim and enforce of fixing a price upon their 
own services in defiance of public sentiment, we feel an irresistible 
impulse to notice their extravagance in this particular. 

Every impartial observer, in contemplating the rapid augmentation of 
the fees of physicians of the last thirty years, must be struck with 
astonishment at the magnitude of the imposition, and the oppressive 
amount of their extractions. If they go on for thirty years more at the 
rate they have for the thirty past, the whole community will be little 
better than the slaves of the medical faculty. . . . We are far from 
wishing to see medical fees reduced down to the mere compensation of 
an ordinary day laborer—far from it. But we desire to see them so 
modified that it may not require the wages of a laborer for a quarter 
of a year to pay the physician for one day's detention. 

Horton Howard, An Improved System of Domestic M edicine 
Philadelphia, Queen City Publishing House, 1856 


-— cti a ti tt ttt 
i - » 
es È D 
~ "un 
p nr 





THERMOKERATOPLASTY IN THE TREATMENT OF KERATOCONUS 


ANTONIO R. Gasset, M.D., AND HrenaEeRT E. KaurMan, M.D. 
Gainesville, Florida 


Keratoconus is an unpredictable disease 
causing a mild visual disturbance in its early 
form and blindness in its more advanced 
form. The treatment of this condition paral- 
lels the progression of the cone. In its early 
phase, spectacles may be satisfactory. As the 
corneal surface becomes irregular with the 
development of anterior irregular corneal 
astigmatism, corneal contact lenses restore 
visual acuity. As the cone advances further, 
contact-lens fitting becomes more and more 
difficult, ultimately necessitating surgery, 
such as corneal transplantation, as the 
only treatment of choice for sight restoration 
in these patients. Cauterization to correct 
keratoconus as well as severe astigmatism 
dates back almost a century. Terrien’ in 
1900 reported successful treatment of severe 
astigmatism in Terrien's disease, Knapp? in 
1928 reported impressive visual acuity re- 
covery after cauterization in patients with 
keratoconus. Even though hot cautery has 
been used in the past to flatten the cone, it 
should not be confused with the thermo- 
keratoplasty — procedure? There is a 
crucial difference between them. Hot cautery 
procedure causes collagen to dissolve; mas- 
sive destruction and melting of the cornea 
occur. We used hot cautery in rabbits early 
in our study with almost catastrophic re- 
sults, and we have seen human corneas de- 
stroyed with uncontrolled corneal cauteriza- 
tion. On the other hand, the thermokerato- 
plasty procedure shrinks the cornea without 
reaching the melting point. 
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Thermokeratoplasty or reconstruction of 
the cornea by heat is a new and exciting 
technique. For more than three years, we 
have worked to develop an improved, safe, 
and effective instrument to carry out this 
procedure, as well as to improve and de- 
velop procedures that will produce the de- 
sired shrinkage with minimal corneal dam- 
age. This study supplements our initial 
report® on the use of thermokeratoplasty 
for the correction of keratoconus. 


MATERIALS AND METHODS 


Fifty-nine human eyes with keratoconus 
whose visual acuity was uncorrectable with 
either spectacles or contact lenses, and re- 
quired penetrating keratoplasty, underwent 
this new experimental procedure as an al- 
ternative to penetrating keratoplasty. 

Keratoconus work-up before thermokerat- 
oplasty—PATIENT SELECTION—Only pa- 
tients who required penetrating keratoplasty 
were included in this study. Therefore, pa- 
tients whose visual acuity was restorable 
with contact lenses, patients with acute hy- 
drops, amblyopia, and posterior polymor- 
phous dystrophy, patients who failed to un- 
derstand the experimental character of this 
procedure, or patients who could not re- 
turn for follow-up visits were not consid- 
ered appropriate for this study. 

Keratoconus usually starts in one eye first, 
and changes in the second eye begin one to 
several years later; visual acuity deteriorates 
to 20/100 or less in the first eye but rarely 
fails as rapidly in the second eye because 
of the experimental character of thermo- 
keratoplasty, i.e., the eye that developed 
keratoconus first was generally treated. 
However, two patients were exceptions. The 
first, who had severe keratoconus and who 
was considered a high surgical risk, had 
both eyes treated at approximately one-year 
intervals. The second patient, with best 
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ric onerum were taken before and at dif- 
ferent intervals after the thermokeratoplasty 
»rocedure. 

PnoropiAGNOsIS— We used a new and 
simple photographic method for evaluating 
keratoconus, consisting of the fundus cam- 
era with a +16 diopter lens, to photograph 
the topographical appearance of the kerato- 
conus reflex. A more detailed report has 
been published elsewhere.* 

. In essence, this technique was used to 
a) study the shape and size of the cone; 
(2) evaluate. the location of the cone; (3) 

select the area to be treated with the thermo- 
keratoplasty ; and (4) evaluate the result of 
the thermokeratoplasty procedure. 

The thermokeratophore—Because uncon- 
trolled cautery in our early investigation 
caused severe corneal damage in the rabbit, 
our department designed and constructed a 
special instrument. The apparatus consists 
of a silver tip with a thermocouple placed 
within the silver head and connected to a 
Heathservo recorder for continuous tempera- 
ture read-outs. The applicator’s handle is 
totally insulated and connected to a power- 
stat variable transformer with a heat-pro- 
ducing capability of 0? to 200?C. 

We used probe diameters of 3, 5, 6, and 
7 mm throughout this study. In addition, 
flat and concave probes with different radii 
of curvature were used. 

— Thermokeratoplasty temperature profile 
me. fine hypodermic Microthermistor was 
utilized to record the temperature at both 
TM and deep levels of the rabbit's 
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Thermokeratoplasty pesi 2—. -The pz 
cedure, temperature, site st applicati 
duration of application, size, 1 bei 
the probe varied throughout t S study. 
After topical application et" »ropara 
hydrochloride (Ophthaine), ux. € 
ulum was inserted in the eye 
procedure was performed with 10 
bar anesthesia, the patient War: 
ate so that visualization of. 
be at its best. In most cases, 
tained by asking the patient t 
and slightly out. The thé ee ore 
was applied to the desired site \ hil e vi - 
ualization was obtained either dire un or 
through an operating microscope | 
perpendicularly to the cone. Norn Ir 
was continuously applied to the tr ated se 
just under the tip of the probe. Mr ter 
desired flattening was obtained, t E 
tion was halted and the d un 2 'e 
using a sterile cotton swab a a 
eyelid speculum then was re 
keratometric readings were tz 
without a soft hydrophilic contact len 
In a few patients, a bandage lens 3 
placed in the eye to facilitate | epithe slializ 
tion; however, a pressure be lage | 1 
in most patients after the ar ap 
Neosporin Ophthalmic Ointm 
A probe temperature of 115 
diameter of 5 mm, and site 
limited to the cone area with cc cC 
rigation of normal saline un ier the log « 


the probe was preferred at his sta sta ge. E! 
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Fig. 1 (Gasset and Kaufman). Pre- (left) and seven-day-postoperative (right) 
thermokeratoplasty appearance of a keratoconus cornea showing superficial central hazi- 


ness at the level of Bowman’s membrane. 








Fig. 2 (Gasset and Kaufman). Pre- (left) and five-day-postoperative (right) 
thermokeratoplasty appearance cf a keratoconus cornea. Folds of Descemet's membrane 
as well as a displacement of the central irregularity can be seen and represent maximum 


shrinkage of the cone. 


metric readings immediately after the pro- 
cedure were less than 40 diopters; however, 
. in some cases less flattening of the cone was 
. obtained. 

Postoperative care—Antibiotics and cy- 
cloplegics were used topically during the 
first postoperative week and corticosteroid 
therapy was avoided during the initial post- 
operative period. However, 0.1% dexameth- 
 asone, four times a day, was given topically 
to about half of the patients after reepi- 
thelialization was completed. 

The pressure bandage, or bandage lens if 
used, was maintained on the treated eye 


until the epithelium had healed over: "i 


treated area, usually within four to six days. 
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After reepithelialization of the cornea, the 
patient could resume normal activities. 

During the first postoperative weeks, the 
cornea clouded in varying amounts (Figs. 1 
and 2). Gradually, the reaction subsided and 
the corneal stroma cleared. But in a few 
cases, it remained somewhat cloudy for as 
long as 15 months (Fig. 3). 

There have been no cases of corneal vas- 
cularization of infections. The average time 
between surgery and visual acuity correc- 
tion was approximately three months, rang- 
ing from one to 12 months after the thermo- 


keratoplasty procedure. Flattening of the 
‘cone ranged from 20 to 1 diopters with an 


average flattening of about 10 diopters. The 
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| pre- and postoperative appearance of a 
cornea flattened over 20 diopters was com- 






pared (Fig. 4), five months after thermo- 
keratoplasty, and the pre- and postoperative 
appearance of a keratoconus cornea flat- 
tened 10 diopters, nine weeks after thermo- 
keratoplasty, was compared (Fig. 5). 


RESULTS 


Fifty-nine keratoconus eyes were treated 
with the thermokeratoplasty technique and 
followed for as long as two years. 
The procedure, temperature, site of applica- 
tion, duration of application, size and shape 
of the probe, as well as follow-ups of these 
procedures, varied. 





Fig. 3 (Gasset and Kaufman). Pre- (left) and 15-month-postoperative (right) ap- 
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Visual results—The visual results ob- 
tained in the first 59 keratoconus patients 
treated and followed from two to 24 months 
are summarized in the Table. Visual acuity — 2 
in most patients and certainly in almost al 3 
patients treated prior to January 1973 have 
already improved to between 20/20 and = 
20/30. Many of the corneas treated after 7 1 
January 1973 have already recovered visual — 
acuity of 20/30 to 20/20. | 

Although most patients have been fitted 3 
with contact lenses, many of them have  — 
shown a dramatic improvement in visual E 
acuity without any correction or with glasses. iM 
alone. In about 20% of the patients, the — 
same visual acuities of 20/30 to 20/20 dem} — 





pearance of a keratoconus cornea. Disappearance of the cone with moderate amounts of 
haziness at the inner margin of the pupil from over-treatment can be seen. 





.Fig. 4 (Gasset and Kaufman). 


thermokeratoplasty keratoconus c 
and flattening of over 20 diopters 
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Fig. 5 (Gasset and Kaufman). Severe preoperative (left) thermokeratoplasty kera- 
toconus cornea and a significant improvement caused by the thermokeratoplasty pro- 
cedure only nine weeks after treatment (right). 


onstrated after thermokeratoplasty are main- 
tained and contact lenses are unnecessary. 
This group of patients either was unable 
. to see well or to be fitted with lenses prior 
. to the thermokeratoplasty procedure. 


DISCUSSION 


If heat is applied to the cornea, a series 


.. of morphologic and clinical changes oc- 


cur. Morphologic changes occur in the col- 
lagen fibers, ground substance, and cell com- 
ponents. Experimental electron microscopic 
and histochemical studies indicate that the 
cornea returns to normal within two weeks 
after heat application.? 

In this study, only patients with kerato- 
conus whose visual acuity could not be cor- 


= rected by conventional methods and who re- 


quired penetrating keratoplasty were treated 
as an alternative to penetrating keratoplasty. 


lherefore, even if the thermokeratoplasty 
procedure had failed, these patients could 
have received a penetrating keratoplasty. 
However, penetrating keratoplasty was neces- 
sary in only three of 59 patients after ther- 
mokeratoplasty. 

The beneficial effect of the thermokerato- 
plasty procedure stems from the fact that 
heat application to the cornea results in sig- 
nificant flattening of the cornea, with a 
parallel decrease in myopia and corneal astig- 
matism. Good results, however, are depen- 
dent on the proper use of careful topograph- 
ical evaluation to determine the proper site 
of heat application, instrumentation, proper 
selection, and postoperative care of these 
patients. 

In weighing the advantages vs. the disad- 
vantages of the thermokeratoplasty proce- 
dure, several factors must be considered. 


TABLE 


VISUAL RESULTS OBTAINED IN 50 KERATOCONUS EYES TREATED WITH THE 
THERMOKERATOPLASTY PROCEDURE FROM SEPTEMBER 1971, TO JULY 1973 


T A EA A A E 





Corneal Opacity Required 





Date of Visual Acuity No 
Thermokeratoplasty Follow-up i Päteiatiig 
Procedure 20/20 20/30 30/50 20/100 20/200 Improving Karaelisty 
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1971 2 2 — -— 

1972 9 13 1 1 

1st half 1973 6 14 1 —— 
Total 17 29 2 1 
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Fig. 6 (Gasset and Kaufman). Pre- (left) and postoperative (right) thermokerato- 
plasty appearance of a keratoconus cornea showing complete and permanent elimina- 


, 


tion of the cone, nine months after treatment. 
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Fig. 7 (Gasset and Kaufman). Pre- (left) and postoperative (right) thermokerato- 
plasty appearance of a keratoconus cornea showing complete elimination of the cone, ; 


five weeks after treatment. 





Fig. 8 (Gasset and Kaufman). Pre- (left) and postoperative (right) thermokerato- 
plasty appearance of a keratoconus cornea showing complete and permanent elimination 
of the cone. 
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Since the thermokeratoplasty did not pre- 
clude later penetrating keratoplasty, and 
since only patients requiring penetrating 
keratoplasty were included, no harm could 
have been caused to the patient if the ther- 
mokeratoplasty procedure were unsuccessful. 
However, less than 5% of the patients who 
underwent this procedure required further 
penetrating keratoplasty. The time between 
surgery and visual acuity correction as well 
as visual results compared favorably with 
the penetrating keratoplasty results. Graft 
rejection, corneal vascularization, and the 
possibility of intraocular damage at the time 
of surgery are eliminated by this simple 
procedure. In contrast to the difficulties in 
fitting patients with hard or soft contact 
lenses after penetrating keratoplasty, patients 
are easily and satisfactorily fitted with con- 
tact lenses after thermokeratoplasty. The 
obvious disadvantages are the corneal hazi- 
ness and the possibility that corneal scarring 
could occur if not properly done. Even 
though thermokeratoplasty requires further 
study it will almost certainly be improved. 
The results of treating keratoconus patients 


_ are satisfactory and compare favorably with 


the results of penetrating keratoplasty. 


SUMMARY 


Of 59 keratoconus eyes treated with the 
thermokeratoplasty procedure and followed 
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for as long as two years visual acuity im- 
proved to better than 20/30 in most. Despite 
the varied procedures, temperatures, sites 
and duration of application, sizes and shapes 
of the probe, as well as follow-up periods, 
the results were satisfactory and compared 
favorably with the results of penetrating 
keratoplasty. Thermokeratoplasty did not 
preclude later penetrating keratoplasty. The 
disadvantages of the thermokeratoplasty 
procedure were: (1) a transitory corneal 
haziness; (2) production of corneal scarring 
if not properly done; and (3) the fact that 
further studies are necessary for better 
standardization of the technique. 

Despite these disadvantages, less than 5% 
of the patients who underwent thermokerato- 
plasty required further penetrating kerato- 
plasty. 
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RETROCORNEAL FIBROUS MEMBRANE IN THE 
“VITREOUS TOUCH SYNDROME 


Rorert C. Snip, M.D., Kennetu R. Kenyon, M.D., AND W. RicHARD GREEN, M.D. 
| Baltimore, Maryland 


. Vitreous touch is a common complication 
of cataract extraction, occurring when the 
intact vitreous face bulges through the pupil 
to contact the posterior surface of the cor- 
nea. Although surgeons widely recognized 
it for many years, Reese? formally presented 
the entity of corneal edema secondary to 
vitreous contact of the cornea in the aphakic 
eye in 1948. 

Clinically, the vitreous touch syndrome is 
first manifest by decreased transparency of 
the central cornea and a resultant reduction 
in visual acuity (Fig. 1). Mild injection 
and photophobia may be evident,’ and slit- 
lamp examination reveals striate keratopathy 
where the vitreous face contacts the corneal 
endothelium (Fig. 2). Continued adherence 
results in stromal edema, intractable bullous 
keratopathy, and permanent scarring of the 
cornea.?- Eventually, many patients re- 
quire penetrating keratoplasty to restore vis- 
ual acuity. 

Clinical descriptions of the vitreous touch 
syndrome are extensive, and bullous kera- 
topathy and corneal edema have been re- 
ported histologically.^*^* However, no his- 
topathologic studies have been specifically 
concerned with the posterior cornea in the 
vitreous touch syndrome. In the present 
ultrastructural study, we attempt to deter- 
mine the effect of vitreous touch on the cor- 
neal endothelium. Our finding of a retro- 
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corneal fibrous membrane in eight eyes of — | 
seven patients with no previous evidence of I 3 
endothelial dysfunction suggests that vit- — | 
reous irritation induces fibrous metaplasia of — 
the endothelium, with resultant formation of | 
a retrocorneal fibrous membrane. j: 
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CASE REPORTS " 


EB. 

Case 1—(JHH 151-60-08, EP 37038)—This 68- — 
year-old white man had herpes simplex keratitis — 
in his right eye in 1948; this cleared, leaving | 
minimal visual impairment. In 1958, an intracapsu- 
lar cataract extraction of his right eye produced 
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Fig. 1 (Snip, Kenyon, and Green). Ginical “4 
photograph (Case 5) soon after the onset of D 
vitreous touch showing central corneal edema. | E. 
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Fig. 2 (Snip, Kenyon, and Green). Gross photo-  . 
graph from a case of vitreous touch (EP 33848)  . 
showing strands of vitreous (arrows) adherent to E 
the posterior cornea (asterisks). : 
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right eye deteriorated insidiously in 1971, and 
bullous keratopathy with corneal edema was diag- 
nosed. He was treated medically with topical 
hypertonic solutions, and a lamellar keratoplasty 
was performed in 1972. However, visual acuity 

_ was never better than 20/400. Vitreous touch syn- 
. drome was diagnosed in 1973, and a penetrating 
. keratoplasty was performed on his right eye in 
. . July 1973. Preoperative visual acuity was count- 
ing fingers at four feet. 

Case 2—(JHH 101-50-35, EP 27017 and 33268) 
 —This 68-year-old white man had bilateral in- 
j tracapsular extractions of his left eye in 1957, and 
= . Of his right eye in 1958. Good postoperative acu- 
| ity was attained in both eyes although vitreous 
= . touch was noted. He remained asymptomatic with 
. 20/20 acuity until 1961, when bullous keratopathy 
caused insidious loss of visual acuity of his left 
eye. A conjunctival flap was performed and topi- 
cal hypertonic solutions used until March 1966, 
when a penetrating keratoplasty was performed. 
Postoperative visual acuity in the left eve re- 
mained less than 20/400. Shortly thereafter, bul- 
., lous keratopathy and corneal edema developed in 
the right eye, and hypertonic solutions were used 
topically. In November 1966, a conjunctival flap 
_ was performed. In December 1970, due to per- 
. sistent corneal edema with acuity reduced to light 
= perception, a penetrating keratoplasty was per- 
| formed on his right eye. 

Case 3—(JHH 136-50-54, EP 33267)— This 51- 
year-old white woman underwent intracapsular 
cataract extraction of her right eye in 1964. Post- 
operative visual acuity was 20/20 in that eye and 
remained so until February 1968, when a retinal 
= detachment occurred that was treated surgically. 
— Vitreous touch developed in the eye postoperative- 
pew, bullous keratopathy and corneal edema oc- 
curred, and visual acuity decreased. The eye was 
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treated medically with hair dryer and 5% sodium 
. A ehloride ointment until 1970, but visual acuity re- 
|. mained at 20/500. A penetrating keratoplasty with 
. radical vitrectomy was performed in December 
— 1970; preoperative visual acuity was 20/500. 
= Case 4—(JHH 146-76-31, EP 35553)— This 78- 
= year-old white woman had an intracapsular cata- 
| Tract extraction of her left eye in July 1968. 
. Postoperative visual acuity was 20/20 and re- 
.  mained so for approximately one year when she 
Ers began to experience pain and decreased acuity. 
. The eye was treated topically with hypertonic 
_ solutions with poor results. Visual acuity in April 
, 1972 was 3/200. In August 1972, a diagnosis of 
bullous keratopathy and corneal edema secondary 
to vitreous touch was made, and a penetrating 
keratoplasty was performed. Preoperative acuity 
in the left eye was counting fingers at two feet. 
Case 5—(JHH 153-02-04, EP 37599) —This 71- 
year-old white woman had an intracapsular cata- 
ract extraction of her right eye in 1971. Under 
treatment for glaucoma at the time, and receiv- 
ing acetazolamide (Diamox), the visual acuity in 
. her left eye was no light perception cue to ab- 
solute glaucoma. Ocular tension remained nor- 
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mal in the right eye, and postoperative visual 
acuity was “moderately good.” In August 1973 
acuity was 20/50 in the operated eye with normal 
ocular tension. She was first seen at the Wilmer 
Institute in November 1973, after three months of 
topical hypertonic solutions for bullous keratopa- 
thy and corneal edema secondary to vitreous 
touch. The cornea appeared opaque at the time, 
and a penetrating keratopiasty was performed in 
November 1973. Preoperative visual acuity was 
light projection. 

Case 6—(JHH 143-96-25, EP 34271)— This 81- 
year-old white woman had an uncomplicated in- 
tracapsular cataract extraction of her left eye in 
1967. Visual acuity in the eye remained good 
until 1970 when she began to experience a foreign 
body sensation with tearing and redness. Visual 
acuity began to decrease and corneal edema sec- 
ondary to vitreous touch was diagnosed; she was 
treated medically with topical hypertonic solu- 
tions until 1972. Due to persistence of the cor- 
neal edema, a penetrating keratoplasty was per- 
formed in August 1972. Preoperative visual acuity 
was counting fingers at four feet. 

Case 7—(JHH 150-22-18, EP 36629)—This 69- 
year-old white man had an intracapsular cataract 
extraction of his left eye in October 1972. Vit- 
reous touch syndrome was diagnosed almost im- 
mediately postoperatively, and he developed bullous 
keratopathy and corneal edema in the eye. The 
eye was treated with hypertonic solutions, and 
air was additionally injected into the anterior 
chamber in December 1972 and in January 1973. 
At the time of the original cataract extraction, 
the patient was receiving topical epinephrine and 
echothiophate iodide (Phospholine Iodide) in both 
eyes for glaucoma, providing adequate control of 
intraocular pressure. Since other modes of therapy 
for the corneal edema failed, penetrating kerato- 
plasty was performed in March 1973. Preoperative 
visual acuity in the left eve was 6/200. 


MATERIALS AND METHODS 


We immediately fixed surgically excised 
corneal buttons using several techniques: 
(1) Both corneas in Case 2 were fixed in for- 
malin and embedded in paraffin; for elec- 
tron microscopy the paraffin was dissolved 
in chloroform, and the retrieved tissue was 
rehydrated in veronal acetate and fixed in 
206 osmium tetroxide (0.14 M veronal ace- 
tate, pH 7.3) ; (2) Cases 4, 6, and 7 were 
fixed in 2.5% glutaraldehyde (0.2 M so- 
dium cacodylate, pH 7.2) and then postfixed 
in 2% osmium tetroxide as previously de- 
scribed; (3) Cases 1 and 3 were fixed in 
2% osmium tetroxide as described; (4) 
Case 5 was fixed in a 0.5% glutaraldehyde- 
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TABLE 1 
CLINICAL SUMMARY OF VITREOUS TOUCH 


Up ce E EE A AR EA BOUE GR UR n E ERES an 


Interval After Duration of Duration of 

. Case Age/Sex Cataract Extrac- Vitreous Touch* Decreased Other Procedures 

tion (mo) (mo) Vision (mo) 

CONCI M NNMERO E MEM LL A LA EL 
1 68/M 181 24 24 Lamellar keratoplasty 
2-OD 68/M 150 150 42 Conjunctival flap 
2-OS 105 105 57 Conjunctival flap 
3 51/F 78 34 34 
4 78/F 50 ? 36 
5 71/F 29 3 3 
6 81/F 27 ? 26 
7 69/M 5 5 5 Air injected twice 

DENEN MM 1111 o 
* Estimated. 

TABLE 2 


PATHOLOGY SUMMARY OF VITREOUS TOUCH 








Central Descemet's Retrocorneal Fibrous Membrane 

Stromal Membrane PO: 
Case Thickness Thickness Thickness Filament Cells Endothelium 

(u) (u) (u) Diameter (nm) 

1 1000 22.0 4.0 12 No Present 
2-OD 360 10.3 1.5 —1 No Present. 
2-OS 625 14.0 3.4 —- No Absent 
3 403 15.0 4.3 12 No Present 
4 618 11.0 1.5 10 No Present 
5 670 ig bw, 3.9 10.5 No Present 
6 535 19.3 33a 10 No Present 
7 619 271.7 >20.0 11 Yes Present 


* Evidenced by light and/or electron microscopy. 
+ Unmeasurable. 


2% formalin mixture® and then postfixed in 
2% osmium tetroxide as described. 

After fixation, buttons from Cases 1 and 
3-7 were halved, and one portion was pre- 
pared for electron microscopy by dehydra- 
tion in graded alcohols and embedding in (sande 
Araldite epoxy resin. The other portion was | 2 = = mcm 
embedded in paraffin for histopathologic ex- RN o TS 
amination. Eight-micron-thick sections of SOLAR a EET 
the tis li | 

e tissue prepared for ight microscopy were Fig. 3 (Snip, Kenyon, and Green). Light shote 
. stained with hematoxylin-eosin, PAS, and micrograph (Case 1) of the posterior cornes 
- Masson's trichrome. One-micron-thick, ep- showing stroma (S), Descemet's membrane (DM), 

- oxv-embedde T - : retrocorneal fibrous membrane (asterisk), and 

7 ail Js ied. ui cuc Were stained with endothelial layer (artifact). AC, anterior 

to uidine blue and paraphenylenediamine. per (paraphenylenediamine with phase coatrast 
Thin sections were cut on a Porter-Blum microscopy, X500). 
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Fig. 4 (Snip, Kenyon, and Green). Case 3. Stroma (S), Descemet's membrane (DM), retrocorneal fibrous 
membrane (RCFM), endothelium (E). A junctional complex is circled. AC, anterior chamber (6,000). 
Inset, Light photomicrograph showing stroma (S), Descemet's membrone (DM), retrocorneal fibrous 
membrane (asterisk), endothelia (arrows), and anterior chamber (AC) (toluidine blue, 700). 


MT-2 ultramicrotome, mounted on uncoated 
copper grids, doubly stained with uranyl 
acetate and lead citrate, and examined on a 
JEM 100-B electron microscope at 60 kV. 


RESULTS 


Clinical observations (Table 1)—At the 
time of keratoplasty the patient ages ranged 


from 51 to 81 years of age, and all patients 
were white. There were three men and four 
women, and all had undergone an intracap- 
sular cataract extraction. However, since the 
original operations were performed at other 
hospitals and by various surgeons, no com- 
parison of surgical techniques and postopera- 
tive management could be made. 
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The interval from cataract extraction to 
keratoplasty was as short as five months and 
as long as 15 years. The duration of vitreous 
touch at the time of keratoplasty ranged 
from as short as three months to as long as 
12 years. Decreased visual acuity occurred 
soon after a diagnosis of vitreous touch syn- 
drome; however, one patient (Case 2) had 
well-documented vitreous touch for nine and 
for four years before any symptoms oc- 
curred. 

Slit-lamp examination (Fig. 1) at the time 
of keratoplasty revealed bullous keratopathy 
and corneal edema in all patients. 


VITREOUS TOUCH SYNDROME 


| 


Light microscopy (Table 2)—Bulbus. 
keratopathy was present in all eight eva 
Bowman's membrane was intact except in. 


the left eye of Case 2 where it was absent 


. | 
centrally. The stromal thickness ranged from- 


~360 to —1000 uy, and there was mild stro- 
mal inflammation in Cases 2 (left eye) anc 6. 
Descemet’s membrane was intact, except 
where artifactually detached, and ranged in 
thickness from ~10.3 to ~22 y (Fig. 3). 
Rare peripheral Hassall-Henle warts were 
seen in Cases 3 and 6. No central cornea 
guttata were evident in any case. 

A retrocorneal fibrous membrane was 





vu 5 i Kenyon, and Sirsa’, S hee 3, Daces stabi (DM), ae fibrous membrane 
(RCFM), and endothelium (E) demonstrating tonofilaments (circled), apical junctional complex (ar- 
row), and extensive rough-surfaced endoplasmic reticulum (asterisks). AC, anterior chamber (513,900). 
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Fig. 6 (Snip, Kenyon, and Green). Case 3. The anterior border of zn endothelial cell (E) showing con- 
densations of basement membrane-like material (arrows) and fine filaments at the cellular margin. Fine 
filaments as well as multiple layers of basement membrane-like material (asterisks) can be seen within the 


fibrous membrane (533,000). 


present in all cases (Figs. 3 and 4, inset). 
It was easily resolvable in the paraffin- 
embedded thick sections of Cases 1 and 7 
as a uniform layer which stained faintly with 
both hematoxylin-eosin and PAS. It stained 
blue with Masson’s trichrome. In 1-y epoxy- 
embedded thick sections, the retrocorneal 
membrane was easily resolvable as it stained 
less intensely than Descemet's membrane 
with both toluidine blue and paraphenylene- 
diamine; its fibrillar nature was accentuated 
by phase-contrast microscopy ( Figs. 3 and 4, 
inset). 

The endothelium was present as a con- 
tinuous layer but appeared thin and atrophic 
in Cases 1, 2 (right eye), 3, 4, 6, and 7 
(Fig. 4, inset). 

Electron — microscopy—Electron micro- 


scopic examination was restricted to the 
posterior layers of the cornea and included 
Descemet's membrane, retrocorneal fibrous 
membrane, and endothelium (Table 2). 

Descemet’s membrane was continuous 
(Fig. 4) and of uniform thickness within 
each specimen, ranging in thickness from 
~10.3 to ~22.0 u. The anterior banded por- 
tion of Descemet's membrane was unremark- 
able, displaying ~110 nm periodicity and 
ranging in thickness from ~2.2 to ~4.0 y. 
(Fig. 4). 

In all specimens, retrocorneal fibrous tis- 
sue was identifiable between Descemet’s 
membrane and the endothelium. The thick- 
ness of this layer was uniform within each 
case and ranged from ~1.5 to 20.0 v. It was 
characterized by the presence of a finely 
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Fig. 7 (Snip, Kenyon, and Green). Case 5. The posterior of Descemet's membrane (DM), retrocorneal 
fibrous membrane ( RCFM), and an endothelial cell ( E). Fine filaments are arranged singly or in bundles 
(asterisks). In some burdles (arrows) a —55 nm periodicity is resolvable. Banded figures of —110 nm 
periodicity are also evident (circle). Note extensive rough-surfaced endoplasmic reticulum and cytoplasmic 
tonofilaments within the endothelial cell (520,400). 
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Fig. 8 (Snip, Kenyon, and Green). Case 6. Descemet's membrane (DM) with ~110 nm banded figures 
(circled), retrocorneal fibrous membrane (RCFM), and an endothelial cell (E) with pigment granules. 
AC, anterior chamber (18,100). Inset, Higher magnification electron micrograph of the border between 
Desceme?'s membrane and the retroccrneal fibrous membrane shows a banded figure of ~110 nm periodicity 
(arrows) as well as a bundle of fine filaments (circle) (30,300). 


granular material (similar to that forming 
Descemet's membrane), fine filaments, and 
multiple layers of basement membrane-like 
material ( Figs. 4-8). Where the fibrous mem- 
brane merged with Descemet's membrane, 
many banded figures of —110 nm periodicity 
and occasional —55 nm periodicity were pres- 


ent (Figs. 7 and 8). 


The filaments within the membrane had 
small diameters (—11 nm) and lacked re- 
solvable macroperiodicity. These filaments 
were arranged either randomly or in bundles 
with long axes roughly parallel to Descemet's 
membrane. The bundles apparently resulted 
in the configurations with —55 nm peri- 
odicity at the junction of the fibrous mem- 
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brane and Descemet's membrane (Figs. 4, 
5, and 7). The multiple layers of basement 
membrane-like material also paralleled Des- 
cemet's membrane and the endothelium 
(Figs. 5-8). Basement membrane material 
and condensations of fine filaments were 
often closely apposed to the anterior cell 
membrane of the endothelium (Figs. 4, 6, 
and 7). 

We studied the posterior limiting cel! 
layer by electron microscopy in Cases 3, 5-7. 
These cells were present as a continuous, 
flattened monolayer and resembled endo- 
thelium by the presence of apical intercellular 
junctions (Figs. 4 and 5) and extensive 
tonofilaments (Figs. 5, 7, and 8). However, 
unusually large amounts of rough-surfaced 
endoplasmic reticulum were present (Figs. 5, 
7, and 8). In one specimen, pigment gran- 
ules were evident within the cells (Fig. 8). 

In only one specimen (Case 7) were cells 
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seen within the retrocorneal fibrous men- 
brane (Fig. 9). These cells were oriented 
with their long axes parallel to Descemet’s 
membrane, contained large amounts of 
rough-surfaced endoplasmic reticulum, aad 
occasionally demonstrated intercellular jurc- 
tional complexes. Tonofilaments were mot 
seen. The surrounding fibrous membrane was 
similar to that found in the other seven 
specimens, though it was markedly thicker 
(over 20 y). 

We did not convincingly discern adherent 
vitreous in any specimen. 


DISCUSSION 


We demonstrated the presence of retrc- 
corneal fibrous membranes between Desce- 
met's membrane and the endothelium in our 
eight cases of vitreous touch syndrome br 
light and electron microscopy. The ultra- 
structural features of these membranes in- 
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Fig. 9 (Snip, Kenyon, and Green). Case 7. Cells are seen within the retrocorneal fibrous membrane 
(RCFM). Intercellular junctional complexes are evident (arrows); AC, anterior chamber (22,500). 
Inset, Higher magnification electron micrograph of the area (asterisk) showing the fine filaments 


(41,500). 
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Fig. 10 (Snip, Kenyon, and ES Pus of corneal d rejection € 33718) "eC stroma (S), 


^ ciüded homogeneous granular material simi- 
lar to that forming Descemet's membrane, 

— filaments with small (11 nm) diameters 
. found singly or in bundles with occasional 
- 55 nm periodicity, multiple lamellae of 
mani membrane-like material, and 
. banded figures of ~110 nm periodicity. An 


intact endothelial monolayer could be identi- 


fied by li ht or electron microscopy, or both 
in seven cases. In addition to their character- 
istic location and orientation with long axes 
parallel to Descemet's membrane, electron 


microscopy revealed that these cells had the 


endothelial characteristics of apical junc- 


Fig 


retrocorneal fibrous membrane (RCFM), and apparently new Descemet’s 
. membrane (DM’) being produced by the endothelium (E). AC, anterior chamber (6,900). 


tional complexes and intracellular tonofila- 
ments, 

The ultrastructural appearance of the ret- 
rocorneal fibrous membrane observed in the 
vitreous touch syndrome is identical to that 
found in a variety of clinical and experi- 
mental situations in which irritative, inflam- 
matory, or dystrophic influences are be- 
lieved to stimulate a metaplastic and secre- 
tory response of the corneal endothelium. 
Waring, Laibson, and Rodrigues? have re- 
cently reviewed this concept of fibrous meta- 


plasia of the endothelium as the mechanism 


by which a retrocorneal fibrous membrane 
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can be formed over an intact Descemet's 
membrane. Clinical and experimental set- 
tings where such metaplasia may occur in- 
clude Fuchs’ dystrophy,!?^"' posterior poly- 
morphous degeneration,?!? congenital he- 
reditary endothelial dystrophy, *?* inter- 
stitial keratitis," graft rejection following 
penetrating keratoplasty'5 (Fig. 10), uvei- 
tis,? and chemical? or thermal’! injury in 
rabbits. Similarly, we suggest that the source 
of the retrocorneal fibrous membranes in the 
vitreous touch syndrome, in patients with no 
previous endothelial dysfunction, may be the 
result of endothelial irritation by adherent 
vitreous, causing a fibrous metaplastic reac- 
tion. 

Other possible origins of retrocorneal f- 
brous tissue must also be considered. In this 
surgical setting, intraocular manipulations 
incited a significant inflammatory cell reac- 
tion, and corneoscleral limbal incision cre- 
ated a defect in Descemet's membrane that 
could have provided stromal keratocytes and 
conjunctival fibroblasts access to the pos- 
terior cornea. Concerning the first possibility, 
inflammatory cells are unlikely contributors 
to the membrane since there 1s a prolonged 
interval (months to years) between surgery 
and the onset of corneal changes in most 
cases of vitreous touch syndrome. Inflam- 
matory cells were not visible by either light 
or electron microscopy in any specimens in 
this series. 

Keratocytes or conjunctival fibroblasts are 
unlikely origins also. The diffuse central 
corneal edema and uniform quality of the 
membrane and its posterior cell monolayer 
completely differ from the clinical and histo- 
pathologic appearance of epithelial and stro- 
mal downgrowths, where changes begin pe- 
ripherally in the area of surgical perfora- 
tion. The absence of detectable central de- 
fects in Descemet's membrane in all of our 
specimens further reduces this possibility. 
Finally, cells were apparent within the retro- 
corneal fibrous membrane in only one speci- 


men (Case 7). Although these cells appeared 


fbroblastic in character, they could represent 


* 


 VITREOUS TOUCH SYNDROME 


the extreme result of fibrous metaplasia di |a 


the endothelium. 


The variable interval between the onset. * 
of vitreous touch and the development of 
bullous keratopathy may be due to patent 


age; whether this is an indication of pre- 


existing endothelial disease remains unclear. 


However, clinical evidence of prior endo- 


thelial disease is not applicable in our pa- 


tients. 


Our series included only the specific situa- 


tion of aphakic bullous keratopathy due to 


vitreous touch. Further studies will show 
whether endothelial fibrous metaplasia with 
formation of retrocorneal fibrous membranes 


is confined to the vitreous touch syndrome, 


or whether it may be a more widespread 
involving the pathogenesis of — 
other forms of aphakic bullous keratopathy. 


occurrence, 


SUMMARY 


The retrocorneal fibrous membrane in 
eight cases of the vitreous touch syndrome > 


was characterized by homogeneous granular 
material, fine filaments arranged either singly 
or in bundles, multiple lamellae of basement 


membrane-like material, and banded figures 
of ~110 nm periodicity. Seven cases dem- 
onstrated an intact endothelial monolayer 
while only one showed cells in a markedly 
thickened fibrous layer. These findings sup- 


port the pathogenic mechanism of endothelial 


fibrous metaplasia and secretory activity as 
the origin of the retrocorneal fibrous mem- - 


brane in the vitreous touch syndrome. 
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EFFECT OF EPINEPHRINE ON THE CORNEAL ENDOTHELIUM 


Davip S. Hutt, M.D., M. Tuomas Cuzworrr, M.D., Henry F. EDELHAUSER, PH.D., 
DIANE L. Van Horn, Pu.D., AND RosEnT A. Hynpiux, M.D. 
Milwaukee, Wisconsin 


The intracameral use of epinephrine, either 
undiluted’ or diluted,"* in the anterior 
chamber has been recommended for the con- 
trol of anterior segment bleeding or inade- 
quate pupillary dilatation in routine round 
j»upil cataract extractions and phacoemulsi- 
ication. The instillation of epinephrine 1: 
1000 into the anterior chamber, however, 
yas been associated clinically with endothe- 
lial damage, irreversible edema, and opacifica- 
tion of the cornea.*^? The purpose of this 
investigation was to determine the effects of 
commercially available undiluted and diluted 
epinephrine preparations on the corneal en- 
dothelia of rabbits and monkeys. 


MATERIALS AND METHODS 


Albino rabbits weighing approximately 2 
kg and owl monkeys weighing approximately 
1.5 kg were killed, and the eyes enucleated 
completely with conjunctival sac and eyelids. 
The corneas were clamped in a specular 
nicroscope which permits constant perfusion 
9f the endothelium and sequential measure- 
ments of the corneal thickness.!?? The spe- 
cific perfusion technique utilized in this in- 
vestigation has been previously reported to 
maintain corneal endothelial function and 
structure for up to six hours. ? We calcu- 
lated corneal swelling rates by using linear 
regression analysis. After perfusion the cor- 
neas were fixed for electron microscopy in 
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3% glutaraldehyde, and then flat embedded 
in Spurr low-viscosity media for transmis- 
sion electron microscopy (TEM). For scan- 
ning electron microscopy (SEM), the resin 
was washed from the endothelial surface 
with hot acetone prior to polymerization.'* 

The commercial epinephrine preparation 
used in this study came dissolved in sodiam 
chloride (0.9%) and preserved in sodium 
bisulfite (0.1%). It has a pH of 3.6 and an 
osmolarity of 300 mOsm. 

The animal corneas were divided into fcur 
groups and treated as follows. 

In Group 1, rabbit and monkey corneas 
were mounted in the specular microscope. 
After corneal thickness had stabilized durmg 
an initial endothelial perfusion with gluta- 
thione bicarbonate Ringer’s (GBR),'? cam- 
mercial epinephrine 1:1000 was perfused 
for five minutes. The corneas were then per- 
fused with GBR for the remainder of the 
experimental period. A paired control cor- 
nea was simultaneously perfused for five 
minutes with 0.9% sodium chloride aad, 
thereafter, with GBR. 

Rabbit and monkey corneas in Group 2 
were mounted in the specular miscroscope. 
After the corneal thickness had stabilized 
with GBR, the endothelia were perfused for 


three hours with dilute commercial epineph- 
rine (1:5000) in GBR. Controls were only 
perfused with GBR. | 
To determine whether the endothelial dam- 
age was due to epinephrine or to the pre- 
servative sodium  bisulfite, we perfused 
Group 3 and 4 corneas in the follow ng 
manner: | 
Rabbit corneas in Group 3 were perfused 
for three hours with epinephrine base 1: 
1000, epinephrine bitartrate) diluted in G3R 
without sodium bisulfite. In Group 4, rabbit. 
and monkey corneas were mounted and, after- 
corneal thickness had stabilized during an 
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Fig. 1 (Hull, Chemotti, Edelhauser, Van Horn, 
and Hyndiuk). Swelling rate (mean + SE) of 
rabbit (closed square; n = 6; epinephrine + 126 
+ 10 u/hr) and monkey (closed circles n = 2: 


epinephrine + 109 + 16 u/hr) corneas perfused 


five minutes with epinephrine 1:1000. The lower line 
is the control perfused cornea (mean + SE; open 
circle; + 2.0 + 7.0 u/hr). 


initial endothelial perfusion with GBR, per- 


fused with sodium bisulfite (0.05%, 0.08%, 
and 0.1% dissolved in 0.9% sodium chlo- 


ride) for five minutes. Thereafter, the cor- 


neas were perfused with GBR. A paired 
control cornea was simultaneously perfused 


for five minutes with 0.9% sodium chloride 
=~ and then with GBR. 


We aspirated the aqueous humor of both 
eyes of two pigmented rabbits to determine 
whether epinephrine was physiolo7ically ac- 
tive when diluted with balanced salt solu- 
tion. One hundred microliters of epinephrine 
(1:20,000) was injected into the anterior 
chamber of one eye of each rabbit, and both 
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pupils became maximally dilated within ten 
minutes. One hundred microliters of bal- 
anced salt solution was injected into the an- 


terior chamber of the other eye of each rab- 
bit, with no pupillary dilatation noted. 


RESULTS 


Group 1—After a five-minute perfusion 
with commercial epinephrine (1:1000), mon- 
key corneas swelled at a mean rate of 109 
y/hour and rabbit corneas at a mean rate 
of 126 p/hour (Fig. 1). The paired con- 
trol corneas did not swell. The SEM showed 
loss of endothelial cell margins with apparent 
rupture of the plasma membrane in some 
cells (Fig. 2). The TEM demonstrated se- 
vere damage to the corneal endothelium with 
swelling of the nucleus, mitochondria, and 
endoplasmic reticulum. There was also 
marked irregularity of the posterior cell 
membrane (Fig. 3). 

Group 2—Corneas perfused for three 
hours with dilute commercial epinephrine 
(1:5000) in GBR showed no swelling (Fig. 
4). The mosaic pattern of the endothelial 
cells was maintained and the plasma mem- 





Fig 2 (Hull, | Coat Edelhauser, Van Horn, 
and Hyndiuk). The endothelium of a Group 1 rab- 
bit cornea that had been perfused with epinephrine 
1:1000 for five minutes. The posterior surface of 
the cells is rough and irregular and the normal 
mosaic pattern of the cell borders has been lost 


(X600). 
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EPINEPHRINE AND CORNEAL ENDOTHELIUM 


Fig. 3 (Hull, Chemotti, Edelhauser, Van Horn, and Hyndiuk). An endothelial cell and Descemet's mem- 
»rane (DM) in the same cornea (Group 1). The nuclei (N), endoplasmic reticulum (er), and mitochondria 
(m) are swollen and the apical cell border is irregular (9,000). 


brane and subcellular organelles were un- 
altered (Figs. 5 and 6). 

Group 3—We noted no swelling in rabbit 
:orneas perfused for three hours with epi- 
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Fig. 4 (Hull, Chemotti, Edelhauser, Van Horn, 
and Hyndiuk). Group 2 rabbit and monkey corneas 
perfused with epinephrine 1:5000. Corneas did not 
increase in thickness during a continuous three-hour 
perfusion. 


nephrine bitartrate (1:1000, Table 1), and 
SEM and TEM showed no cellular damage. 

Group 4—All corneas that were perfased 
for five minutes with a 0.1% concentration 
of sodium bisulfite thickened (Table 2) as 
did Group 1 corneas perfused with 1: 000 
epinephrine. An SEM showed swollen and 
collapsed cells (Fig. 7), while the TEM 
demonstrated swollen nuclei and endaplas- 
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Fig. 5 (Hull, Chemotti, Edelhauser, Van Horn, 
and Hyndiuk). A Group 2 rabbit cornea perfused 
with epinephine 1:5000 for three hours. Tae pos- 
terior surface of the cells is flat and the normal 
mosaic pattern of cell borders is maintained (2«600). 
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Fig. 6 (Hull, Chemotti, Edelhauser, Van Horn, and Hyndiuk). Corneal endothelium in Figure 5. Except 
for some swelling of basal cytoplasm and formation of flaps (arrow) at apical end of interceilular junc- 
tion, normal ultrastructural integrity of nuclei (N), mitochondria (m) and endoplasmic reticulum (er) 


has been maintained (9,000). 


mic reticula, and an irregular posterior 
plasma membrane (Fig. 8). 

Corneas perfused with 0.08% sodium bi- 
sulfite swelled at about half the rate of those 
perfused with 0.196, while those perfused 
with 0.05% did not swell. 


TABLE 1 


CORNEAS PERFUSED WITH EPINEPHRINE 
BITARTRATE 1:1000 ron 3 HOURS 











(GROUP 3) 
Swelling Rate 
No. u/hr 
Rabbit 3 «9.0 41.0* 
* Mean SE 
TABLE 2 


CORNEAS PERFUSED FOR 5 MINUTES IN VARIOUS 
CONCENTRATIONS OF SODIUM BISULFITE 
(GROUP 4) 








Concentration of ; 
«Se eine Rate 





No. go all (u/hr) 
Monkey 2 0.1 142.0 6.0* 
Rabbit 3 0.1 170.0 8.0 
Rabbit 4 0.08 89.07 17.0 
Rabbit 3 0.05 Ü0 — 410 
* Mean tSE 


DISCUSSION 


Commercial epinephrine (1:1000) with its 
preservative sodium bisulfite 0.1% cause 
chemically induced endothelial cell breakdown 
and functional disruption leading to rapid 
corneal swelling. Dilute commercial epineph- 
rine (1:5000) or freely soluble epinephrine 
bitartrate (1:1000) did not cause detectable 
damage to the corneal endothelium of rabbits 
and monkeys during a continuous three-hour 





and Hyndiuk). A Group 4 rabbit corneal endothe- 
lium exposed to 0.1% sodium bisulfite. Some cells 
appear swollen and others are collapsed. The normal 
mosaic pattern of cell borders is lost (600). 
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EPINEPHRINE AND CORNEAL ENDOTHELIUM 


Fig. 8 (Hull, Chemotti, Edelhauser, Van Horn, and H yndiuk). Endothelial cell of cornea in Figure 7. 
Nucleus (N) and endoplasmic reticulum (er) are swollen although the mitochondria (m) appear rela- 
tively normal and contain numerous cristae. The posterior border is irregular (9,000). 


»erfusion but the preservative sodium bisul- 
ite did. Sodium bisulfite is present not only 
n the commercial epinephrine preparation 
ised in this study, but in most other epi- 
jephrine preparations. All corneas perfused 
with sodium bisulfite 0.1% demonstrated 
severe functional and ultrastructural changes 
in the endothelium. 

The intracameral use of commercial epi- 
nephrine 1:1000 in its diluent is potentially 
damaging to the corneal endothelium. We 
were concerned that the five-minute perfu- 
sion time with epinephrine 1:1000 in rabbits 
and monkeys might be longer than the surgi- 
cal use of epinephrine in humans. Shorter 
perfusion times resulted in significant endo- 
thelial damage in our laboratory. However, 
the results were more variable and probably 
represented intermittently acceptable stress 
for the essentially young, healthy endothelia 
of these animals. We attempted to duplicate 
the surgical use of epinephrine 1:1000 in the 
eye by applying two drops of topical epi- 
nephrine 1:1000 to the endothelia of six 
inverted corneas for two minutes prior to 
perfusion. Immediately after perfusion we 


discovered functional damage in three of six 
corneas which swelled at a mean rate of 131 
+ 4 y»/hr and were structurally similar to 
the epinephrine-periused corneas. 

The cornea of an older human patient 
with decreased endothelial cell population, 
cornea gluttata, or Fuchs’ dystrophy is more 
susceptible to irreversible corneal edema fol- 
lowing chemical endothelial damage “rom 
epinephrine. A 1:5000 dilution of commer- 
cial epinephrine*? for normal and diseased 
corneas gives the ophthalmic surgeon more 
of a margin of safety if intracameral usage 
is necessary during intraocular surgery. 
Freshly prepared commercial epinephrine bi- 
tartrate, dissolved in saline to 1:1000 in the 
operating room and bacteriologically fitered 
before use, is a reasonable alternate te our 
data. However, a commercially available 
epinephrine with a preservative that ss not 
injurious to the endothelium is the best 
solution. 


SUMMARY 


Intracameral epinephrine has been advo- 
cated for treatment of iris bleeding aad in- 





KOH EGRE d e e s ee E ee ee EST 
TOW CERE it ds a USNR NR e VE EDU EP T SEE E a EE RI RUN GAE EE i, ax M E: 
REL. Se IUOS vL rs eal V Li rit (S: Be ^ ; E S T o se IT, MS NACE S P 
as ee , Tic PEEL RM Mes 7 & i f m. TAN M HS a Piz ai) 3 i-e Mu Vai | 

bas : ea, OF i Ser) d E eS o PS ay A. nef ; Be 
250 AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY, 1975 


adequate pupillary dilatation during intra- 
ocular surgery. Commercial epinephrine 1: 
1000 with its preservative sodium bisulfite 
damaged corneal endothelial function and ul- 
trastructure in rabbit and monkey eyes with 
sodium bisulfite the source of the damage. 
Endothelial damage can be prevented with 
a 1:5000 dilution of commercially available 
epinephrine in 0.196 sodium bisulfite or 
freshly prepared epinephrine bitartrate 1: 
1000 with a bicarbonate Ringers. 
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THE ENDOTHELIUM OF FAILED CORNEAL GRAFTS 


Frank M. Porack, M.D. 
Gainesville, Florida 


Clouding of corneal grafts may occur 
after a variety of inflammatory alterations 
in the anterior chamber, or degenerative 
changes in the endothelium. These cannot 
always be observed with the biomicroscope, 
except perhaps in the early stages of graft 
opacification. Reconstruction of the sequence 
of events is usually done by correlating the 
clinical picture with the histologic section 
of the graft. Unfortunately, an isolated cross 
section of the graft specimen seldom gives 
a true picture of the pathologic changes pres- 
ent at the time of regrafting. The most com- 
mon findings in these specimens are the ab- 
sence of endothelial cells and the formation 
of fibrous membranes.? Examination of 
similar regraft specimens with the scanning 
electron microscope (SEM) provides an un- 
usual and most interesting view of the dis- 
eased corneal endothelium. 

The appearance of normal corneal endo- 
thelium with the SEM has been described 
in recent years.*® Pathologic changes in hu- 
man and experimental corneal grafts have 
also been recently described, particularly in 
relation to graft rejection."? 


MATERIALS AND METHODS 


Specimens for SEM were obtained at the 
time of penetrating keratoplasty and fixed 
in cold 4% glutaraldehyde for 24 to 48 
hours. Most specimens were postfixed for 
one hour in 296 osmium tetroxide. This 
additional fixation seemed to give similar 
results to the glutaraldehyde fixation alone ; 
however, osmium-fixed tissue has more 
rigidity. Portions of the specimen were used 
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either for paraffin embedding or for trans- | 
mission electron microscopy; the remaining | 
tissue was processed by dehydration in 
graded concentrations of alcohol. Some 
samples were dried in a freeze-drying ap- 
paratus, and others in a critical point ma- 
chine. Samples for SEM were mounted in 
aluminum stubs, coated with gold-palladium, 
and examined in a Stereoscan electron mi- 
croscope (Cambridge, England). Photo- 
graphs were taken using Polaroid P/N film 
at 10 or 20 kV. | 
Grafts removed at the time of surgery 
were totally opaque (some had superficial 
and deep vascularization), and others wer 
thickened and turbid (recently faile 
grafts). | 
I studied twelve failed grafts with the 
following conditions: graft rejection ; tissue 
failure (early) ; failed graft due to herpetic 
reactivation; failed grafts due to dec 
and failed grafts due to wound dehis- 
cence. | 


* 
, 


RESULTS | 

Graft rejection—Figure 1 shows the 
graft of a patient with interstitial Gs 
which underwent a tissue rejection two 
years previously. Fixed folds of Descem t's 
membrane, fibrous overgrowth, and absence 
of endothelial cells in some areas were ob- 
served in cross sections. Scanning piste 
microphotographs illustrate Descemet's folds 
with fibrous tissue locking them in place. 
Most of the endothelial cells have been re- 
placed by amorphous fibrillar material 'OV- 
ering Descemet’s membrane that bl ds 
with the fibrous membrane. Fibroblastic 
cells are recognized at higher magnifica- 
tions. 
A totally opaque and vascularized ine 
with a history of prior rejection, and a 
wound-healing defect in a portion of the 
scar is shown in Figure 2. There is a multi- 
layered fibrous membrane over an irregular 
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Descemet's membrane. Some cellular ele- 
ments resemble abnormal endothelial cells 
covered by a net of collagen fibrils. Folds in 
cell membranes as well as cell junctions are 
observed, but nuclei are not identified. 

A graft specimen from an aphakic eye 
is shown (Fig. 3), that exhibited severe re- 
jection three months before. Fibroblastic 
cells, abnormal endothelium, and white cells 
are seen throughout the graft surface. A 
large number of fibroblasts are present in 
the periphery but, in the central portion of 
the graft, there are large areas devoid of 
endothelium. 

Failed donor tissue—Thickened endo- 
thelial cells arranged in two or more layers 
alternating with areas devoid of cells, Des- 
cemet's membrane covered by cell residues, 
and scattered excrescences in Descemet's 
membrane were found in a patient with 
early graft failure and regrafted three 
months later. Other pictures of cloudv grafts 
due to abnormal endothelium are shown in 
Figures 4 and 5. Figure 4 shows leukocytes 
on Descemet's surface which is devoid of 
endothelial cells for the most part or cov- 
ered with abnormal cells. Figure 5 shows 
altered, regenerating, or dead endothelial 
cells partially covering Descemet's mem- 
brane. 
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Fig. 1 (Polack). En- 
dothelial surface (En) of 
a rejected corneal graft 
showing two large folds 
in Descemet’s membrane 
which are bridged by 
strands of scar tissue 


(rem) (X200). 


Figure 6 depicts a failed graft from a 
76-year-old donor, grafted within 16 hours 
after death to a patient with keratoconus. 
The cloudy graft, replaced one month later, 
showed a profuse number of guttata forma- 
tions in the central area where cell outline 
or nuclei were not readily identifiable. 

Failed grafts after hemorrhage into an- 
terior chamber— Three specimens of graft 
failure following bleeding into the an- 
terior chamber show various degrees of 
hemorrhage organization. The first speci- 
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Fig. 2 (Polack). Endothelial surface of a corneal 
graft with a previous graft rejection. The en- 
dothelial cell layer (En) has been replaced by 
multi-layered fibrous tissue formation (rcm) 
(X 1,000). 
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men corresponded to a graft in a patient 
with interstitial keratitis and postoperative 
bleeding that was removed three weeks later. 
The endothelial surface showed a partially 
organized network of fibrin and thick fibrils 
in which numerous red cells were trapped. 
These changes are similar to those found in 
a second patient with aphakia who devel- 
oped a hemorrhage postoperatively and was 
regrafted four months later. Figure 7 shows 
a dense fibrinoid net adherent to Descemet's 
membrane, with entrapped old red cells, cell 
debris, and pigment granules. 

Figures 8 and 9 illustrate the appearance 
of the endothelial surface of a graft that had 
had a hemorrhage in the anterior chamber 
one year previously. Blood had reabsorbed 
clinically. Figure 8 shows what appears to be 
a thin fibrous membrane over the posterior 
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Fig. 3 (Polack). Endothelial surface of a corne 
fibroblast (fib) over Descemet's membrane (Des), 


(WBC) (x2,000). 
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graft surface. Higher magnification (Fig. 
9) reveals a partially organized membrane 
with a large number of red cells forming 
part of, or lying over, altered or absent endo- 


thelium. 


Herpetic reinfection—Figures 10 and 
11 demonstrate some of the changes seen 
in the endothelium of a three-month-old 
graft on an old herpetic keratitis. Clouding 
occurred during the first month while the 
eve was treated with antiviral agents and 
corticosteroids. 

Large areas of endothelial cell destruc- 
tion are surrounded by clusters of degen- 
erating cells and groups of abnormal erdo- 
thelial cells; Figure 10 shows several fibro- 
blastic cells or macrophages over the emdo- 
thelial surface and several leukocytes. Cells 
are absent over a Descemet’s fold. Fibro- 
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al transplant three months after rejection saowing 


red cells (RBC), fibrous strands and whise cells 
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Fig. 4 (Polack). Endothelial surface of a failed donor cornea showing Descemet's membrane (Des) 
barely covered by a few abnormal endothelial (En) cell residues and some leukocytes (WBC) (500). 
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Fig. 5 (Polack). Several abnormal and degenerating endothelial cells on the surface of Descemet's mem- 
brane in a failed cryopreserved graft (51,000). 
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Fig. 6 (Polack). Descemet's surface of a 16-hour-failed corneal graft showing several warts (W^) str- 
rounded by the nuclei (n) of endothelial cells (2,000). 
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Fig. 7 (Polack). Microphotograph of a three-week-old hemorrhage in the endothelial surface of a failed 
aphakic graft showing Descemet’s membrane covered by red blood cells (RBC) enmeshed in a fibrin (1) 
network. Tissue debris and pigment granules (p) are also seen (2,000). 





Fig. 8 (Polack). Posterior aspe-ts of a failed graft with an 


anterior chamber hemorrhage ( Hem, large 
arrow). White arrows show fibrin and red Llood cells over the 


graft surface. Folds are artifacts (x20). 
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Fig. 10 (Polack). A failed graft due to 
(En) adjacent to a fold in Descemet's mem 
have been artifactually destroyed. Leukocytes anc 


(500). 


blasts or macrophages are also seen break- 
ing through or between cells. Some cells 
show an intact cell membrane, while others 
show a collapsed and disintegrating cyto- 
plasm. A granulomatous formation is pres- 
ent in two areas of the specimen (Fig. LI). 
Giant cells, leukocytes, and fibroblasts or 
macrophages participated in the reaction 
over Descemet's membrane. In cross sec- 
tions obtained from other areas, splitting of 
Descemet's with a granulomatous reaction 
characterized by areas of subendothelial in- 
filtration by round cells and fibroblasts was 
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herpes reinfection showing an area of abnormal endothelium 
brane (Des). Some endothelial cells bordering this fold could 
| fibroblasts (fib) are seen on the endothelial surface 


observed. This reaction was apparently sim- 
ilar to the granuloma seen with the SEM. 

Wound dehiscense—Nylon sutures were 
removed three months after keratoplasty for 
bullous keratopathy. Two weeks later the 
patient put his finger in his eye and caused 
a wound rupture from 11 to 1 o'clock. The 
area was repaired but the upper two thi-ds of 
the graft remained cloudy. When reg-afted 
one week later, the specimen showed a large 
rupture and detachment of Descemet's mem- 
brane (Fig. 12) over the upper half of the 
graft. This Figure shows the edge o` rup- 
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Fig. 9 (Polack). 


Another area of the same specimen showing the old hemorrhage with degenerated 


endothelial cells (En) that have partially peeled-off Descemet's membrane (Des) ; red blood cells (rbe) 


(x500). 
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Fig. 11 (Polack). Herpetic granulomatous reaction on the endothelial (En) surface showing a multi- 
tude of giant cells, fibroblasts, leukocytes, and pigment granules ( X500). 


Fig. 12 (Polack). Portion of a 
failed graft due to wound de- 
hiscense. Shown are an extensive 
rupture and detachment (black ar- 
row) of Descemet’s membrane 
(Des). Leukocytes and fibrin are 
present in a small hole (white 
arrow) indicating that this tear is 
not an artifact. Str indicates strom 


(X100). 
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tured Descemet's with a large fold. Tears or 
holes in the membrane were observed in sev- 
eral areas, suggesting ruptures due to 
stretching and edema of the stroma. Leuko- 
cytes and fibrin were present on these holes, 
ruling out postoperative artifacts. Fibrous 
bands were present around some tags of 
rolled-back Descemet's, as if these were be- 
coming organized and indicating that the 
large tears were not recent. 


DISCUSSION 


This study illustrates some of the various 
conditions that may cause failure of the 
graft to remain clear in the early or late 
postoperative period. A panoramic, tridi- 
mensional view of the posterior graít sur- 
face with the SEM is helpful in understand- 
ing the cause of opacification and comple- 
ments the histologic picture of a cross sec- 
tion, usually taken at random. The early 
stages of graft inflammation, or rejection, 
can only be studied in the human eye by 
biomicroscopy or in specimens of experi- 
mental grafts. The late, burned-out stages 
of graft rejection or inflammation in the 
human are usually obtained at the time of 
regrafting. The fibrous posterior graft mem- 
branes and folds in Descemet’s observed in 
these corneas!-?19-1? are similar to those seen 
in experimental graft rejections.*14?* 

In the immediate postoperative period, 
grafts may not remain clear because of do- 
nor tissue failure, surgical trauma, and in- 
flammation or postoperative trauma with 
wound rupture among other causes. One of 
the most common causes of early graft fail- 
ure is an abnormal donor endothelium. In 
the absence of operative complications and 
postoperative inflammation, the clinical di- 
agnosis of graft failure due to defective 
tissue is credible; however, it is usually im- 
possible to document early, because regrafts 
are not done unless graft edema rapidly gets 
worse and the tissue becomes totally opaque 
within the first ten days. These specimens 
illustrate several instances when donor tis- 
sue of apparently good quality failed to re- 
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main clear and was replaced shortly after 
surgery. The scanning microscope facilitated 
the location of isolated clumps of degenerat- 
ing cells and demonstrated the absence of 
cells over Descemet’s membrane, probably 
not artifactual. In some instances the de- 
fective endothelium can be associated with 
dystrophic changes in Descemet's mem- 
brane, characterized by irregular thickness 
or small warts. Frequently, these chaages 
are impossible to detect in the enucleated 
eye. This was the cause of failure in one 
patient of mine who received a refrigerated 
cornea from a 45-year-old donor; the ex- 
cised graft and the mate-donor cornea 
showed Descemet's excrescences centrally. 

Numerous leukocytes were present on 
the endothelial layer of grafts removed one 
and two weeks after surgery. Most likely 
this indicated a normal early reactien to 
the surgical procedure. Since these inflam- 
matory cells may aggravate any previous 
condition of the graft endothelium, the use 
of topical or subconjunctival soluble corti- 
costeroids at the time of surgery seems ad- 
visable.?® 

The ill effects of severe bleeding in the 
anterior chamber of aphakic eyes has been 
seen in several cases. It can be speculated 
that a clot may become organized anc even- 
tually detach from the cornea, together with 
altered endothelial cells, but in other in- 
stances red cells may become part of a 
fibrous membrane. This situation may be 
aggravated in aphakic eyes if vitreous is 
`a contact with the layer of blood and the 
cornea. | 

Herpetic reinfection of grafts occurs 
with certain frequency,'^!* particularly in 
eyes with herpetic iritis. Several cf these 
infected grafts will eventually opaaify due 
to endothelial disease or stromal scarring. 
Scattered endothelial cell destruction and 
leukocytic infiltration with giant cell reac- 
tion were likely sites of reaction to viral 
particles in an area of Descemets mem- 
brane breakdown. These lesions have been 
observed in experimental herpetic infec- 
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tions of the cornea!*-? as well as rupture 
of Descemet's membrane with formation of 
retrocorneal membranes. In these situations, 
fibroblasts of stromal origin, as well as 
fibroblastic cells from endothelial origin or 
uveal fibroblasts, may appear in the endo- 
thelium. 

Clouding of the graft after suture re- 
moval or wound dehiscense is suspected to 
be caused by inflammation in the anterior 
chamber or detachment of’ Descemet's mem- 
brane. The latter is the most likely explana- 
tion for persistent edema after the wound 
has been repaired and inflammation con- 
trolled. Edema of the periphery of the graft 


after suture removal probably represents a 


minimal degree of Descemet's membrane 
separation, or disruption of the endothe- 
lium over and around the scar. The speci- 


men shown in Figure 12 illustrates an ir- 


reversible condition due to the extensive de- 
tachment and formation of fibrous bands 
to the borders of the ruptured membrane. 
In another three specimens studied but not 
shown here Descemet's membrane was de- 
tached all around the graft border with the 
formation of circumferential folds, but no 
tears were present. In this situation, heal- 
ing can occur with good chances for the 
development of permanent folds and retro- 
graft fibrous membranes. 


SUMMARY 


Corneal buttons of failed grafts were ob- 
tained at the time of regrafting and studied 
with the scanning electron microscope. The 
conditions studied varied from failed donor 
tissue to graft rejections and herpetic endo- 
thelial disease. The scanning electron mi- 
croscope offers a tridimensional, panoramic 
high-power view of pathologic endothelium 
that can be correlated to the clinical picture 
and light or transmission electron micros- 
copy. 

The endothelium of recent grafts may be 
damaged by organized blood clots: leuko- 
cytes were present over the graft endothelium, 
possibly as a normal reaction to surgery. 
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Herpetic infection of the graft may 


cause death of endothelial cells and forma- 


tion of granulomatous lesions, with damage 
to Descemet's membrane. A large detach- 
ment and rupture of Descemet's membrane 
was found in a case of wound dehiscense. 
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of its value as a textbook. Among his followers were men such as Hip- 
parchus of Nicaea who, if we can trust Plutarch, believed that the rays hc 


emitted from the eyes of a person went out to touch objects like hands 


at the end of arms and brougkt back the elements necessary for seeing 


the objects. 
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The S Hnheral bulbar conjunctiva is sel- 
= dom critically examined unless there is a 
| E | specific complaint or an obvious lesion. Dur- 
. ing detailed examination of this area for 
= spheroidal degeneration*? we noted clear 
 episcleral and conjunctival globules that to 
. our knowledge have not been previously in- 
vestigated. While the clinical importance of 
these globules is unclear, their close relation- 
ship with tortuous blood vessels suggests 
further evaluation for associated vascular or 
systemic disease. The purpose of this paper 
is to describe the pattern, course, and his- 
tology of these globules and document their 
jgmekdences as to age, sex, and race. 
M Between September 1972 and June 1973 
,|Pa patients seen in the ophthalmology outpa- 
pien clinics at the University of Arkansas 
- Medical School, the Veterans Administra- 
3 tion Hospital, and Arkansas Children's 
Bt Hospital in Little Rock, Arkansas, were 
EL routinely examined with a slit lamp for epi- 
E j scleral and conjunctival globules. The num- 
S ber of globules per pattern was estimated 
E. and graded from 1 to 3, with Grade 1 having 
Mis fewest and Grade 3 the most lesions 
jie l and 2). Prior to this study a num- 
ber of cases were followed for up to four 
| years by one of us (F.T.F.). Photographs 
were taken with the Zeiss photo slit larap at 
à magnification of 11X on Ektachrome X 
ae S Blm. Fluorescence of these lesions was ex- 
_ amined biomicroscopically by using a Hague 
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ultraviolet cataract lamp as the only light 
source. The lesions were also examined for 
possible uptake of fluorescein by giving 10 
ml of 10% fluorescein intravenously in the 
anticubital vein and viewing the involved 
conjunctiva through various filters. 

Nineteen conjunctival biopsy specimens 
obtained during cataract extraction and 24 
Eye Bank eyes with an undisturbed con- 
junctiva antericr to the rectus muscle inser- 
tions were examined histologically, About 
half of the specimens were freshly frozen 
and the other half fixed in 496 formalde- 
hyde and embedded in paraffin. Sections of 
this tissue were stained with one of the 
following: oil red O, Sudan black B, Sudan 
III, PAS, Feulgen, methyl green pyronin, 
ferric ferricyanide, Congo red, hematoxylin- 
eosin, aqueous 0.1% toluidine blue, von 
Kossa's, Verhoeff's elastic, Masson’s tri- 
chrome, alcian blue, and silver methenamine 
stains.* 


RESULTS 


The clear round globules were about 30 to 
50 p in diameter (Fig. 3), seen at varying 
depths within the conjunctiva, but were 
most common in episcleral tissue (Fig. 
4). These asymptomatic globules in any one 
person were fairly uniform in size although 
from patient to patient they may vary con- 
siderably. The globules usually occurred in 
small patches and averaged around 50 per 
eye, although in some cases thousands were 
visible. They were most commonly found in 
two basic patterns in the horizontal meridian 
at least 7 mm posterior to the corneoscleral 
limbus. In the most common pattern the 
globules were adjacent to or covered epi- 
scleral or deep subconjunctival blood vessels 
(Fig. 5). The other pattern was that of 
patches without any particular regard to 
blood vessels (Fig. 2). The pattern in which 
globules were associated with blood vessels 
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occurred six times more frequently nasally 
and twice as frequently temporally as the 
pattern associated with blood vessels 
(Fig. 6). In a detailed study of 468 patients 
with this entity about half had both nasal and 
temporal globules. If one eye was involved, 


not 


the fellow eye was nearly always also in- 
volved. In following some of these clear 
globules with serial photographs for up to 
three years we found that they were fairly 
stationery ; however, in some instances there 
was minimal progression. These globules did 
not autofluoresce, did not absorb fluorescein, 


Fig. 1 (Fraunfelder and Hanna). Grading system 
for lipid globules located around blood vessels. 


and on direct pressure were just pushed aside 
before returning to their previous position. 

The youngest person seen with this entity 
was 17 years old, while the majority of 5a- 
tients were over 50 years of age. The fre- 
quency of these globules increases linearly 
with age with a leveling off after age 60 
(Fig. 7). They are found more commonly 
in women than men and more commonly 
in blacks than whites, both in approximately 
a 3:2 ratio (Figs. 8 and 9). No association 
with total body fat or ocular abnormalities 
was found. 

Histologic sections of conjunctival biopsy 
specimens taken at the time of cataract sur- 
gery did not show easily recognizable globu- 
lar structures 30 to 50 w in diameter except 
in deep specimens. When the biopsy speci- 
mens included blood vessels, fat cells were 
found near the vessels. These cells gave a 
positive stain for fat in frozen sections with 
oil red O, Sudan black B, and Sudan III. 
Fixed sections gave a negative cytoplasmic 
stain with PAS, Feulgen, methyl green py- 
ronin, ferric ferricyanide, Congo red, hema- 
toxylin, toluidine blue, von Kossa's, Ver- 
hoeff’s elastic, Masson’s trichrome, alcian 
blue, and silver methenamine stains. Exami- 
nation of freshly enucleated Eye Bank eyes 
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from six pairs of eyes between ages 16 and 
44 did not reveal the globules on slit-lamp ex- 
amination or frozen histologic sections. Six 
pairs of eyes over age 70 had fat globules 
around blood vessels. On lifting the conjunc- 
tiva from the sclera the glistening fat globules 
were seen in the deep conjunctiva or episcleral 
tissue (Fig. 10). Occasionally the globules 
could be traced posteriorly to fat pads in the 
orbit. Histologically, these cells stained as 
typical fat cells with comparatively large 
areas of cytoplasm and eccentrically placed 
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Fig. 2 (Fraunfelder and Hanna). Grading system 
for lipid globules not found around blood vessels. 


nuclei. These cells did not differ from fat cells 
in the orbit. 


DISCUSSION 


Minute clear subconjunctival or episcleral 
lipid globules are best seen biomicroscopically 
in direct or indirect retroillumination. The 
most common distribution of these lipid 
globules is around deep nasal conjunctival 
or episcleral tortuous blood vessels. The 
globules resemble clear "frog eggs" and may 
appear in clusters or adjacent to blood ves- 
sels. We have no explanation as to (1) their 
increased frequency nasally, (2) lack of pro- 
gression after age 60, (3) why blacks and 
women have an increased frequency com- 
pared to whites and men, and (4) why 
blacks reach their peak incidences in the 
fourth decade and whites in the sixth decade. 

These globules stain as typical connective 
tissue fat cells. Fat cells normally present in 
the connective tissue increase in size with in- 
creased caloric intake or with aging as in 
connective tissue fat accumulation in the 
omentum. Rarely, fat containing cells are 
found in the normal conjunctiva or episclera 
of young people. Where thousands of these 
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globules are seen biomicroscopically, this 
probably represents a forward extension of 
retrobulbar fat or a herniation of fat cells 
through the orbital septum. This is unlikely 
in the typical case where only a few globules 
are seen. However, in the omentum the fat 
cells with a fat free cytoplasm were already 
present in the connective tissue only to in- 
crease in size during the aging process. Pos- 
sibly the ocular entity described here repre- 
sents a similar phenomenon and is a normal 
degenerative aging change. The role of con- 
tinuous trauma from blinking also must 
be considered since these fat cells are rarely 
seen except in the area exposed by the 
palpebral fissure. No attempt has been made 
to correlate these globules with systemic dis- 
ease except to find no apparent correlation 
with obesity. Since 80% of our cases had 
globules primarily associated with blood ves- 
sels, further studies in this area should be 
undertaken. 

The differential diagnosis of subconjunc- 
tival and episcleral lipid globules includes the 
following: 

Spheroidal degeneration—Early stages of 
this entity probably most closely resemble 
these fat globules. However, conjunctival 
spheroidal degeneration is yellow, not associ- 
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ated with blood vessels, located nearer the 
corneoscleral limbus in superficial conjanc 
tiva, and most frequently in pingueculae. 

Cysts— While minute retention or epith 
lial implantation or even minute parasiti 
cysts may mimic this entity, they are rarel 
found in this anatomical area, in this fre- 
quency, or in sizes of 30 to 50 y. 

Lymphangiectasis—Lymphangiomas ar 
also clear, but are much larger in size with 
sausage-like varices, and they do not ap 
as individual globules. These lesions are 
usually surrounded by a capillary networ 
and are frequently associated with some fin 
pigmentation. 

Xanthomatous patches—These global 
are associated with Gaucher's or Christan- — — 
Schuller disease and are most commenly 
seen adjacent to the corneoscleral limbus. | 
The xanthomatous patches are yellow in 
color, of various sizes, and will fluore 
under ultraviolet light illumination. 

Other cystic lesions on the differential 
analysis include those found within peng- 
ueculae, cystic nevi, lymphatic cysts, and 
those associated with chronic conjunctival 
disease. The location, size, and pattern of 
these cystic lesions help distinguish them 
from these lipid globules. 

















COMPARISON OF CONJUNCTIVAL SPHEROIDAL DEGENERATION WITH 
SUBCONJUNCTIVAL AND EPISCLERAL LIPID GLOBULES 
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Location Depth 
and and 
Size Color 
Spheroidal Unusual to Superficial 
degeneration see 5 mm conjunctiva, 
distal to the yellow 
corneoscleral ^ spherules 
limbus; any 
size up to 
150 yu 
Subconjunctivaland Found at Subconjunctival 
episcleral lipid least 7 mm or episcleral- 
globules from the clear globules 
corneoscleral 
limbus; 30- 


50 win size 


-= CISSE a 


Pattern and 
Associated 
Findings 


Pathology 


Multiple isolated Rare before Extracellular 


spherules fre- age 30; proteinaceous 
quently asso- common degeneration 
ciated with after possibly actinic- | 
pinguecula; will ^ age 50 induced 

fluoresce under | 
ultraviolet light 
Globules with Rare before Fat cells; possible 
touching borders age 30; normal aging 
around blood common change 

vessels oriniso- after 

lated patches; age 50 


will not fluoresce 
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[Deep Conjunctival 
Blood Vessel 


Fig. 3 (Fraunfelder and Hanna). Lipid globules may be found at the level of super- 
ficial or deep conjunctival blood vessels or in episcleral tissue. 


Fig. 4 (Fraunfelder and 
Hanna). Enlargement of 
slit-lamp photographs of 
superficial conjunctival 
lipid globules or fat cells. 
At this magnification the 
individual cells must be 
retroilluminated and the 
conjunctiva put on a 
stretch to see the individ- 


ual cells (55). 
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Fig. 5 (Fraunfelder and Hanna). The most 
deep conjunctival tissue. 
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Fig. 6 (Fraunfelder and Hanna). The incidence, location, 
temporal conjunctival area. 





and pattern of lipid globules in the nasal vs. 


% of Patients with 
Conjunctival Globules 


% Male and Female with 
Conjunctival Globules/Age Groups 


AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY, 1975 


25 





0 


Age: 0-29 30-39 40-49 50-59 60-69 70+ 


No.Patients: 578 107 177 272 280 9298 
Conj.Glob.: 22 26 83 145 174 — 188 


Fig. 7 (Fraunfelder and Hanna). Incidences of lipid globules per age group. 
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Age: 0-29 30-39 40-49 50-59 60-69 70+ 
No.Patients: 273 305 52 55 82 95 153 119 129 151 158 140 


ConiGlob: 615 1016 3053 6580 63 11 8897 


Fig. 8 (Fraunfelder and Hanna). Incidences of lipid globules in men and women per age group. 


VOL. 79, NO.2 SUBCONJUNCTIVAL AND EPISCLERAL LIPID GLOBULES 269 


% White and Black with 
Conjunctival Globules/ Age Groups 


100 


Age: 0-29 30-39 40-49 50-59 6069 70+ 


No.Patients: 346 232 7532 11859 191 81 18397 178 120 


ConjGlob.: 15 7 1610 4142 8758 11064 104 8 


Fig. 9 (Fraunfelder and Hanna). Incidences of lipid globules in blacks and whites per age group. 
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Fig. 10 (Fraunfelder and Hanna). Postmortem eye with conjunctiva reflected on à limbal based flap 


The lipid globules (arrow) are lying on the irregular episcleral tissue (x45). 
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SUMMARY 


Asymptomatic peripheral subconjunctival 
and episcleral clear, round globules, 30 to 
50 y in diameter, were found in more than 
5096 of patients over 50 years of age. This 
entity occurred in two basic patterns, 
adjacent to deep conjunctival or episcleral 
blood vessels or less commonly in isolated 
patches. These globules increased linearly 
with age, were more common in women and 
blacks, with a peak incidence in blacks dur- 
ing the fourth, and in whites, the sixth 
decade. Histologically, the globules were con- 
nective tissue fat cells identical to those 
found in orbital fat. This entity is not 
related to obesity, but has a clear relationship 
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to increasing age. The clinical importance of 
these cells is unknown. 
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F qu 
e of the more e perplexing diseases of 
the exterr al- reye i is chronic, progressive, con- 
junctival scarring, which may result in re- 
d sed vision through corneal involvement. It 
p often associated with vesicular lesions of 
other mucous membranes and skin. This 
entity has been known for many years by 
various names, including ocular pemphigus, 
pemphigus conjunctivae, essential shrinkage 
of the conjunctiva, chronic cicatricial con- 
ctivitis, benign mucous membrane pem- 
rigoid, and cicatricial pemphigoid. Clin- 
cally, it has been closely associated with 
B other bullous dermatoses, such as pemphigus 
and bullous pemphigoid. Histologically, it 
-has been placed in the pemphigoid group due 
“to the subepithelial location of bullae and the 
absence of acantholysis, which is the separa- 
tion of epidermal cells from one another as a 
result of a loss of intercellular bridges. 
More recently, immunologic studies have 
suggested that immune mechanisms are in- 
volved in some of these bullous diseases. Be- 
ginning with Beutner and Jordan's' studies 
in 1964, it has been well demonstrated by 
|. immunofluorescent techniques that epidermal 
antibodies are present in some of these con- 
 ditions. The finding of intercellular anti- 
bodies in true pemphigus and basement mem- 
brane antibodies in bullous pemphigoid, and 
| the lack of these antibodies in other bullous 
dermatoses, have been helpful in characteriz- 
ing these entities. 
. Early studies?-* did not reveal such anti- 
bodies in cicatricial pemphigoid. However, in 
two recent reports," investigators demon- 
 strated the presence of tissue-fixed, base- 
ment membrane-zone antibodies in pa- 
tients with aac pemphigoid. No circu- 
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A 56-year- old white woman ` 
department in October 1973, for € VE 
chronic conjunctival symptoms. She 
here once previously in 1965 when she hi a 
normal ocular findings. In December 1 
experienced painful blistering dee J in 
and nose. These were treated with vai 
fungal and antibacterial medicatic ions As 
provement. A few months later she no nc 
lar lesion on her genitalia that heale l sp 
In June 1973, she noted a mild ir 
eyes, with some increase in mucoid - 
had gradually progressed to marked i 
tophobia, foreign body sensation, < 
in recent months. She also reporte d s 
vesicular lesions of the skin of s | 
and the upper back. Her history 
nosis of pulmonary tuberculosis. or; 
hospitalized for five months in 196 2. In 
developed left cervical and parotid m ihn ar 
diagnosis of sarcoidosis was made on th 
a lymph node biopsy specimen. The m 
ally regressed without treatment. ‘In e ea arl; | 
she had carcinoma of the cervix, stage II bo. ed 
was given radiation therapy. "e P 1 
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Ocular examination revealed vi: 
R.E.: 6/12; L.E.: 6/15; and 4.50, be i th 
conjunctiva was hypertrophic and ii 
there was a moderate mucoid dischar; 
blepharon were present near the la 
1). The cornea showed a Slamentar k 
diffuse punctate staining. There w 
extending about 2 mm from the corr 
superiorly, with minimal superi v 
The anterior chamber showed no si 
tion and the remaining results of 
were normal. A Schirmer's tear | 
than 5 mm of secretion in both- eyes. S 
bleeding lesions of the nasal mucosa 
Several well-circumscribed white fri i 
the oral mucosa were noted (Fig. 2 2). 
goscopy revealed involvement of. the | 
and larynx. The tissue surfou d eed 
the fingers was somewhat ir 
small ulcerations present. — 
lesions on erythematous - bases 
upper back (Fig. 3). The re 
examination was ice 
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Fig. 1 (Herron). Left eye, Symblepharon near 
the lateral canthus. 


serum protein was 7.0 g/100 ml with a normal elec- 
trophoretic pattern. Antinuclear antibody (mouse 
liver) was negative at a 1:10 dilution. Serum im- 
munoglobulin levels (IgG, IgA, and IgM) were all 
normal. Intradermal skin tests including first strength 
purified protein derivative, fungi, and mumps were 
all negative. A chest x-ray film showed old apical 
fibrosis, but no active disease. 

Biopsies of the involved areas of the skin of the 
back, oral mucosa, and bulbar conjunctiva were per- 
formed. Sections for histologic examination were 
prepared in the routine manner. Light microscopy 


Fig. 2 (Herron). Circumscribed lesions of the 
mucosa of the lower lip. 
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of the skin sections revealed a pressure vesicle at 
the margin with the entire epidermis as the roof 
and the basement membrane and dermis as the base. 
No acantholysis was present and the picture was 
consistent with cicatricial pemphigoid. Sections of 
oral mucosa and conjunctiva showed only chronic 
inflammatory changes. No bullae were demonstrated. 

For direct immunofluorescent studies, the biopsy 
specimens were quick frozen and sections were 
cut at 2 to 4 u and examined and photographed im- 
mediately. In the same manner, the following tissues 
were prepared and used in the indirect immunoflu- 
orescent studies: human skin, lip, esophagus; rat 
skin, lip, esophagus ; and monkey skin and esophagus. 
In both the direct and indirect studies, commercially 
prepared fluorescein conjugated antihuman IgG, IgA, 
IgM, IgD, IgE, fibrinogen, and C3 were used. 
standard direct and indirect immunofluorescent pro- 
cedures were followed, with appropriate control 
specimens also being examined. 

The indirect immunofluorescent study revealed no 
evidence of circulating antibodies in the patient's 
serum to any epidermal tissue tested. Direct immuno- 
fluorescent microscopy of the patient's conjunctiva 
(Fig. 4) showed a discontinuous fluorescence of the 
basement membrare when incubated with fluorescein 
labeled anti-TgG. In addition, a number of collections 
of large granules of IgA, IgM, IgG, and C3 were 
demonstrated in the stroma at all levels with the 
appropriate stain. The sections of the oral mucosa 
(Fig. 5) and of the skin of the back ( Fig. 6) showed 
only a continuous linear basement membrane fluo- 
rescence when stained with anti-IgG. This extended 
across the normal margin of the biopsy specimen as 
well as the involved areas. Sections of conjunctiva, 
oral mucosa, and skin from normal controls of a 
similar age revealed no basement membrane fluores- 





Fig. 3 (Herron). Ulcerated areas of the skin of 
the upper back. 
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cence when studied in an identical manner. An ex- 
ample of normal conjunctiva is shown (Fig. 7). 

The patient was initially managed with frequent 
artificial tears and corticosteroid drops. She returned 
in January 1974, with more extensive lesions of the 
pharynx and larynx as well as the upper back. The 
ocular examination was unchanged. She had lost 9 kg 
due to her inability to swallow easily, and at times 
she experienced respiratory stridor from the laryn- 
geal involvement. She was placed on 80 mg of oral 
triamcinolone per day. The lesions of the skin and 
mouth healed within six weeks, and the pharynx and 
larynx responded in another month. The triamcino- 
lone dosage has been gradually reduced to 48 mz 
every other day without recurrence of these lesions 
as of Tune 1974. Although visual acuity has remained 
stable, there has been a gradual progression of the 
symblepharon and superior corneal pannus in both 
eyes. The patient has received three injections of 
0.5 ml of triamcinolone acetonide, into the area cf 
the symblepharon without apparent effect on the 
ocular disease. 


DISCUSSION 


This patient had many of the typical finc- 
ings of cicatricial pemphigoid. Hardy and 
associates’ have reported the largest series of 
such patients, Their group of 81 cases con- 


sisted of 52 women and 29 men, with an 
average age of 58 years of age. Oral mucosa 
lesions were present in 68 patients and were 
the most frequent site of onset of the dis- 
ease. Ocular lesions were noted in 54 cases 
bilaterally, and in eight cases unilaterally. A 
chronic progressive conjunctivitis resulted in 
symblepharon, trichiasis, and dryness. There 
was sufficient scarring and vascularization of 
the cornea to cause bilateral blindness in 17 
cases. Five patients had corneal perforations. 
Nineteen of the 81 had skin involvement, 
most commonly of the scalp, face, and neck. 
Other less frequent lesions involved the 
pharynx, nose, larynx, genitalia, anus, and 
esophagus. The patients were followed for 
an average of six years, and no spontaneous 
remissions occurred. There was one death 
from pneumonia that was attributed to cor- 
ticosteroid therapy. In addition to reduced 
visual acuity, disability was usually related 
to scarring of mucous membranes, such as 
the larynx or esophagus. In Lever's* series 





Fiv. 4 (Herron). Direct immunofluorescent staining of a section of involved bulbar 
conjunctiva with antihuman IgG conjugate, showing a linear fluorescence of the base- 


ment membrane (1000). 
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Fig. 5 (Herron). Direct immunofluorescent staining of a section o? involved oral mucosa with anti- 
human IgG conjugate, showing a linear fluorescence of the 


basement membrane. Autofluorescence is pres- 
ent below the linear staining (540). 





Fig. 6 (Herron). Direct immunofluorescent staining of a section of involved skin of 
the upper back with antihuman IgG conjugate, showing a linear fluorescence of the 
basement membrane (250). 
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of 30 patients, the conjunctiva was involved 
in 23. Oral lesions were present in 27 and 
the skin was involved in about one third of 
the patients. T'wo patients died of pneumonia 
related to laryngeal and esophageal stric- 
tures. 

The diagnosis of cicatricial pemphigoid 1s 
not difficult when advanced conjunctival 
scarring has occurred. Erythema multiforme 
may cause a similar picture in the late 
chronic stage, but this is an acute, rapidly 
progressing disease, associated with malaise 
and fever, that occurs in children and young 
adults. One of the varieties of true pemphi- 
gus may be taken into consideration. How- 
ever, these patients are usually extremely ill. 
The large denuded areas of skin show little 
tendency to heal. The oral lesions have more 
ragged epithelial borders and often involve 
the vermilion border of the lips, rarely oc- 
curring in cicatricial pemphigoid. The con- 
junctiva may be involved, but adhesions gen- 
erally do not occur. Histologically, the bullae 
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in pemphigus are characteristically intra- | 
epithelial and show acantholysis, while those +o 
in cicatricial pemphigoid are subepithelal | 
without acantholy sis. Another diagnostic . 
possibility is bullous pemphigoid. This gen- 
eralized cutaneous eruption occurs in child- 
hood and old age, and produces tense bullae 
that heal without scarring. The oral mucosa 
is occasionally affected, but other mucous 
membranes including the conjunctiva are 
rarely involved. The oral mucosa may shew 
lesions that are identical to those seen in 
cicatricial pemphigoid. In this case, it is im- 
possible to distinguish the two entities clin- 
ically or histologically, since in both condi- | 
tions the bullae are subepidermal and shew |. 
no acantholysis. If oral lesions are the initzal 
manifestation, a diagnosis of either bullous — 
pemphigoid or cicatricial pemphigoid will 5e 
decided by the future course of the disease. ls 
For this reason, recent immunologic data be- 
came especially significant. TA 
The immunologic status of the bullous ^ | 
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Fig. 7 (Herron). Direct immunofluorescent staining of a section of normal control 
conjunctiva with antihuman IgG conjugate, showing no fluorescence of the basement 
membrane. Autofluorescence is present in the stroma below (250). 
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dermatoses has gradually evolved in the last 
ten years. In 1964, antibodies for an inter- 
cellular epithelial antigen were demonstrated 
in the sera of patients with pemphigus.! In 
1967, a serum antibody for the basement 
membrane zone was found in patients with 
bullous pemphigoid.? The correlation of the 
antibody has been more evident in pemphi- 
gus than in bullous pemphigoid, and the titer 
of the antibody tends to parallel the activity 
of the disease in pemphigus.? No serum anti- 
bodies were originally reported in other bul- 
lous eruptions, including cicatricial pemphi- 
goid.?-* In a recent study, Hood'^ showed 
that seven patients with cicatricial pemphi- 
goid had no such serum antibodies, although 
one did have a “faint trace of basement mem- 
brane staining in the first two dilutions" 
(1:10, 1:20). Direct immunofluorescent 
staining of tissue specimens was not done. 
Hood suggests that these results provide evi- 
dence against an autoimmune pathogenetic 
mechanism. However, Bean and associates? 
have demonstrated tissue-fixed basement 
membrane-zone antibodies with direct im- 
munofluorescent staining of conjunctiva, oral 
mucosa, and skin in three of four patients 
with cicatricial pemphigoid. These are mor- 
phologically indistinguishable from the base- 
ment membrane zone-antibodies found in the 
tissue of patients with bullous pemphigoid. 
Again, no circulating antibodies were found 
in the serum. We have had similar results in 
our patient—IgG was fixed to the basement 
membrane in the conjunctiva, oral mucosa, 
and skin. In addition, granules of IgG, IgA, 
IgM, and C3 were demonstrated in the 
stroma of the conjunctiva, the significance of 
which is uncertain. Most recently, Bettelheim 
and associates? reported the presence of im- 
mune globulins and complement in the base- 
ment membrane of such patients. They as- 
sume a "local immune phenomenon" is re- 
sponsible for the shrinkage of the conjunc- 
tiva. 

These immunologic data must be inter- 
preted cautiously. Strict criteria for a true 
autoimmune disease have been established," 
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Without reviewing this concept in depth, one 
must produce and transfer circulating anti- 
bodies, and produce similar pathologic 
changes in an animal model before autoim- 
munity can be considered. This has certainly 
not been done in cicatricial pemphigoid. We 
agree with Hood’? that the lack of a serum 
antibody is evidence against autoimmunity. 
Direct immunofluorescent staining only dem- 
onstrates the site of binding of human im- 
munoglobulin in the tissue. This technique 
does not prove that the immunoglobulin 
represents an antibody. The presence of an 
antibody does not necessarily imply an eti- 
ologic role. Autoantibodies are found in non- 
immunologic diseases in which tissue destruc- 
tion has occurred, such as viral hepatitis and 
myocardial infarction. Nevertheless, the find- 
ing of immunoglobulin fixed to the basement 
membrane in cicatricial pemphigoid points 
toward some type of immune mechanism. 
The lack of circulating antibodies in some 
patients with bullous pemphigoid may occur 
because all the antibodies are bound to base- 
ment membrane at some stage of the dis- 
ease? Hood!? did find a trace of basement 
membrane antibody in the serum of one of 
his patients with cicatricial pemphigoid. Per- 


` haps a careful examination of these patients 


will reveal the presence of circulating anti- 
bodies at some time in the course of the dis- 
ease. Bean and associates? speculated that 
cicatricial pemphigoid may be a localized or 
forme fruste of bullous pemphigoid. In this 
situation, only a small amount of antibody 
would be produced and, bound to the tissues, 
would not be detected in the serum. They 
also use an analogy with lupus erythematosus 
in which antinuclear antibodies are present. 
In the case of discoid lupus erythematosus, 
which is a localized process producing 
scarring, there are tissue-fixed antibodies and 
only occasionally circulating ones. However, 
in systemic lupus erythematosus, which 
usually does not cause scarring, there are 
tissue-fixed and circulating antibodies. A 
similar relationship could exist for cicatricial 
and bullous pemphigoid. 
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Therapeutically, these findings may be of 
some value in cicatricial pemphigoid. Hardy 
and associates? used systemic corticosteroids 
in 33 cases, and found that an equivalent of 
40 mg of prednisone daily was usually re- 
quired for improvement. Triamcinolone 
seemed to be the most effective preparation. 
One patient died of pneumonia attributable 
to corticosteroid therapy. Injections of 0.1 
to 1.0 ml of triamcinolone into the con- 
junctiva and into the symblepharon gave 
good results in two of three cases. Others? 
have reported that the oral mucosa responded 
to intralesional injections of 0.5 ml of triam- 
cinolone acetonide, every four days. Triam- 
cinolone ointment helped control subsequent 
ulceration. Lever? has suggested that ocular 
lesions are best treated with subconjunctival 
injections of corticosteroids, and that drops 
alone are of little value. He agrees that sys- 
temic corticosteroids are effective in rather 
high doses, but must be given cautiously in 
elderly patients. He would use them only at 
the beginning of treatment, or intermittently 
if required. More recently, Bairstow?? indi- 
cated that Lever is now using a combination 
of methotrexate and prednisone in some pa- 
tients. Certainly the role of immunosuppres- 
sive therapy must be carefully re-evaluated in 
the light of recent immunologic findings. 

Finally, nomenclature should be men- 
tioned. The numerous names that have been 
used to describe this entity have been men- 
tioned. Chalkley'* suggested that the dis- 
ease be entirely separated from the pemphi- 
gus-pemphigoid group and proposed the 
name "chronic cicatricial conjunctivitis.” 
However, since other mucous membranes 
and skin are usually involved, a more general 
name would seem appropriate. Lever's" 
term, “benign mucous membrane pemphi- 
goid," was used when he had separated this 
disease from true pemphigus on a histologic 
basis. This name is well established in the 
dermatologic literature. On this basis, to- 
gether with the immunologic evidence dis- 
cussed, the term pemphigoid should be used 
to maintain the association with other bul- 
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lous dermatoses. Lever? also used the term | 
“cicatricial pemphigoid.” I prefer this name 
since the disease may not follow a be- 
nign course in the eyes, involves more than 
mucosal surfaces, and tends to produce 
scarring. In recent reports, other authors in 
the dermatologic? and ophthalmic!* literature 
agree that cicatricial pemphigoid is an appro- 
priate name for this intriguing disease. 


SUMMARY 


A 56-year-old woman presented with the 
typical findings of cicatricial pemphigo'd: 
vesicular lesions of the mucous membranes 
and skin. Ocular involvement included sym- 
blepharon and dryness. A regimen of 80 mg 
of oral trimcinolone per day healed the le- 
sions of the skin and mucous membrane. 
The patient received three injections of 0.5 
ml of triamcinolone acetonide into the area 
of the symblepharon without apparent eflect : 
on the ocular disease. Direct immunofluores- 
cent microscopy of the patient's conjunctiva 
revealed fluorescence of the basement mem- 
brane when incubated with fluorescein ab- 
eled anti-IgG. The finding of immunologlob- 
ulin fixed to the basement membrane in cica- 
tricial pemphigoid indicates some type of 
immune mechanism, and would seem to place 
this entity in the spectrum of the pemphigus- 
pemphigoid group. 
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OPHTHALMIC MINIATURE 


Dr. Johnson expressed his surprise that even the inventor of specta- 
cles was regarded with indifference, and found no biographer to cele- 
brate his deeds. Deeds, however, there are none to celebrate; his very 
name is doubtful and his life a blank. His invention is his history. 


Spectacles 
Quart. Rev. 
Vol. 87, 1850 
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Lymphoid tumors of the orbit represent 
a challenging diagnostic problem for the 
ophthalmologist and pathologist. These tu- 
mors include a wide spectrum of diseases 
from benign lesions (pseudotumors) to ob- 
viously malignant lesions."? According to 
Henderson, malignant lymphoreticular tu- 
mors comprise about 11% of all orbita! 
tumors. Malignant lymphomas (including 
those associated with Waldenstrom’s macro- 
globulinemia*-^), multiple myeloma,’ and 
leukemias all may involve, and even present 
in, the orbit. We now report on a patient 
with an unusual conjunctival, eyelid, and 
orbital tumor associated with subcutaneous 
masses and lymph node involvement. Inter- 
esting features in this case included (1) ex- 
tensive amyloid deposition within the tumor, 
(2) a monoclonal IgA serum spike, with 
negative urinary Bence Jones proteins, (3) 
tumor cells that cytologically appeared to be 
intermediate between the lymphocyte and 
plasma cell, with prominent Dutcher bodies, 
and (4) an indolent clinical course. 
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CASE REPORT 


The patient, a 65-year-old white man, was m 
good health until February 1964, when he de- | 
veloped a 10-mm violaceous subconjunctival mass | 
in the region of the right lateral rectus muscle, - 
A biopsy specimen showed a lymphoid tumor. He. 15 g 
was treated with orbital irradiation, receivi " > 
2,500 rads in 12 days with complete clinical m. ah 
gression of the mass. He then remained well un- f " 
til November 1967, when he noted the onset 5 
masses in the left epigastric area, right inguii 
area, and the right buttocks. A biopsy pains «fh 
from the abdominal wall showed. lymphosarcora: 
with extensive amyloid and para-amyloid deposits. | 
He was treated with 3,500 rads in 18 days to “ah +4 BR 
abdominal wall and buttocks and 3,000 rads in 17  — 
days to the right inguinal lymph: nodes. There i X 









was dramatic regression of the masses. In june - 
1969, he noted additional masses on his left baek, | 

left breast, and in the left axilla. A biopsy spesi- — 
men was interpreted as malignant lymphoreticuzar | A 
neoplasm with amyloid deposition. He was given 
3,500 rads to the axilla over 21 days. At this time time 
his hemogram was normal and his albumm/ — 
globulin ratio was 4.6/4.1 g/100 ml, but protein. ti 
electrophoresis was not done. X-ray films of he — - 

bones and chest were normal. In December 1959, | 





he developed herpes zoster of the left axilla end 1 
left anterior chest. He was given 1,500 rads to he i 
thoracic spine over the next 36 days for the pain, - EU 
but since then he continues to have severe pain EB 
and hyperesthesia in the left axilla and arterior 


chest. 

In 1971, an inguinal hernia was repaired. At | U- 
this time a calcified mass was observed on an . = 
x-ray film of the abdomen in the region of the 
right kidney. An intravenous pyelogram showed 
nonvisualization of the right kidney. Bone films | h 
showed degenerative arthritis of the spine and 
generalized osteoporosis, but no lytic lesions. c 
liver scan was normal. 3 

The patient was referred to this hospital in 
October 1972, with a one-year history of growth E 
in the left upper eyelid. A 30 x 12-mm rubbery — — 
firm mass was observed in the left upper eyelid. | M" 
The best corrected visual acuity was RE.: 
20/25, and L.E.: 20/30. The remainder of the | 
ophthalmic examination including slit-lamp €x- 
amination, ocular tensions, perimetry studies, and | 
ophthalmoscopy was normal. Pertinent findings on 
general physical examination included two subcu- I 
taneous nodules of the chest and an- ‘ealateee ret i ? 
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supraclavicular lymph node. There was no bony 
tenderness or organomegaly. The results of a 
hemogram, blood urea nitrogen, serum creatinine, 
liver function tests, serum calcium, and serum 
phosphorus were all normal. Seruri uric acid was 
79 mg/100 ml. Serum protein electrophoresis 
showed a spike between the beta- and gamma- 
globulin portions. Values for individual serum 
proteins were: albumin, 3.3 g/100 ml; alpha-1 
globulin, 0.36 g/100 ml; alpha-2 globulin, 0.58 g/100 
ml; beta globulin, 1.31 g/100 ml; gamma globulin, 
0.77 g/100 ml. Serum immunoelectrophoresis re- 
vealed a monoclonal IgA component with kappa 
light chains. A diffuse elevation of IgM was also 
present and IgG was normal. Subsequent quanti- 
tative immunoglobulin values were IgG, 1,320 mg/ 
100 ml (normal 600-2,000) ; IgA, 1,300 mg/100 ml 
(normal 60-400); IgM, 775 mg/100 ml (normal 
20-250). Heat and acetic acid tests of the urine 
for Bence Jones protein were negative on two 
occasions. Immunoelectrophoresis cf concentrated 
urine revealed free kappa light chain proteins. 
The amount was low, however, being less than 
100 mg/liter. This value is probably within the 
normal range? The serum viscosity was normal. 
Serum cold agglutinins and cryoglobulins were 
negative. The bone marrow was of normal cellu- 
larity with a myeloid to an erythroid ratio of 2.3:1 
(a normal value). There were 9% lymphocytes and 
1% plasma cells, both of normal appearance, Chest 
and bone x-ray films were unremarkable. A renal 
arteriogram to evaluate the nonfunctioning right 
kidney showed an avascular mass consistent with 
an old perirenal abscess. 

Under local anesthesia, an excisicnal biopsy of 
the left eyelid lesion was attempted but the lesion 
extended through the orbital septum into the orbit 
and thus was only partially resected. Subsequently, 
this area was treated with 2,000 rads over seven 
days. 

The patient was last seen March 21, 1974, with 
no recurrence of the previously treated tumor 
masses. A biopsy of the enlarged right supra- 
clavicular node showed orly necrotic tissue ond 
planned tissue culture and immunofluo-escent studies 
of this specimen were not possible. The findings 
on repeated serum protein electrophoresis have 
remained unchanged. 


PATHOLOGY 


The tumor removed from the left upper 
eyelid was composed of sheets of small 
round cells (Fig. 1). The nuclei were large 
with clumped chromatin; the cytoplasm was 
scanty, and stained faintly eosinophilic on 
hematoxylin and eosin sections. The nuclei 
contained PAS-positive intranuclear inclu- 
sions that were diastase resistant (Fig. 2). 
Their appearance was consistent with 
Dutcher bodies.? There was considerable vari- 
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ation between the cells in different areas of 
the tumor but the predominant cell type ap- 
peared to be a plasmacytoid lymphocyte. The 
tumor contained a fibrovascular matrix and 
scattered reticulum cells. A prominent fea- 
ture of the tumor was the presence of 
homogeneous eosinophilic material deposited 
around and within the walls of blood vessels. 
Stains of these areas with cresyl violet and 
Congo red for amyloid were positive (Fig. 
3). This tumor was initially diagnosed as a 
variant of a plasmacytoma. The biopsy speci- 
mens, seen in consultation, have been vari- 
ously interpreted as plasmacytic sarcoma or 
lymphoplasmacytie (intermediate) cell sar- 
coma. 

Examination of the previous biopsy speci- 
mens of 1967 and 1969 showed similar cells, 
although in some of the previous specimens 
the cells more closely resembled mature 
lymphocytes. Amyloid depositon was again 
a prominent feature. 


DISCUSSION 


This patient has had an 11-year history 
of an indolent neoplasm involving the con- 
junctiva, eyelid, and orbit as well as the 
skin and lymph nodes. Histologically and 





Fig. 1 (Jampol, Marsh, Albert, and Zimmer- 
man). Low-power view of tumor demonstrating 
cell type intermediate between lymphocy‘e ard 
plasma cell (hematoxylin and eosin, «380; AFIP 
Neg. 74-7234). 
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linically there are similarities to both 
jlasma cell and lymphocytic neoplasms. In- 
eresting features in this case include the 
yresence of monoclonal serum IgA, ex- 
ensive amyloid deposition in the tumors, and 
he presence of prominent Dutcher bodies. 
Although most malignant lymphoid tumors 
1ave been subcategorized as lymphosarcoma, 
Hodgkin’s disease, reticulum cell sarcoma, 
nultiple myeloma, lymphatic leukemia, and 
he like, intermediate forms are seen. For ex- 
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ample, tumors have been described that his- 
tologically and clinically appear intermediate 
between plasma cell tumors and reticulum 
cell sarcoma’? and also between myeloma 
and Waldenstróm's macroglobulinemia."* 
The disease most commonly associated 
with monoclonal protein serum spikes of the 
type seen in our patient is multiple myeloma. 
The lack of evidence of involvement of the 
bone marrow and the absence of depressien 
of other serum immunoglobulins after th:s 


Fig. 2 (Jampol, Marsh, Albert, and Zimmerman). High-power view showing presence 
of intranuclear inclusions or Dutcher bodies (arrows) (hematoxylin and eosin, x600). 
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Fig. 3 (Jampol, Marsh, 
extensive perivascular amyloid deposition within the tumor (Congo red, X600; AFIP 
Neg. 74-7228). 


long course are not consistent with this 
diagnosis. 

A monoclonal IgA peak is distinctly un- 
usual in malignant lymphoma. None of the 
23 patients with lymphoma and monoclonal 
proteins (M protein) described by Osserman 
and Takatsuki'? had IgA proteins. One of 
the 23 patients with chronic lymphatic leu- 
kemia and M proteins in Hallen's series”? 
had an IgA type. Two of 57 patients with 
lymphoma reported by Bachmann'* had an 
IgA pattern and one had both IgA and IgG. 
In this same series, only two of the 109 pa- 
tients with an IgA monoclonal protein had 
lymphoma. In a large series of 678 patients 
with malignant lymphoma studied by serum 
electrophoresis, none had IgA peaks'5 al- 
though 19 had IgG or IgM peaks. Of 15 
patients with lymphoproliferative disorders 
and a histologic appearance suggestive of im- 
munoglobulin synthesis, one patient showed a 
monoclonal IgA pattern.’® This patient, like 


Albert, and Zimmerman). 


Amyloid stain demonstrating 


patient, had plasmacytoid lymphocytes 
and Dutcher bodies. 

Amyloid deposition was a prominent fea- 
ture of the tumor in this case. Evidence ac- 
cumulated in manv 
the light chains of immunoglobulins (i.e., 
Bence Jones proteins). Amyloid may repre- 
sent insoluble complexes of these light 
chains. Despite prominent amyloid in the 
tumor, the urinary levels of light chains were 
low. Isobe and Osserman's'? recent classifica- 
tion of amyloidosis is based on distribution 
of this material: Pattern 1 involves the 
tongue, heart, gastrointestinal tract, muscle, 
nerves, and skin and is the pattern most 
commonly found in plasma cell dyscrasias. 
Pattern 2 refers to involvement of the liver, 
spleen, kidneys, and adrenals, the distribu- 
tion reported in so-called secondary amy- 
loidosis associated with chronic infection, 
rheumatoid arthritis, and Hodgkin’s disease. 
Mixtures of the two patterns are also de- 


cases links amyloid to 
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scribed as well as localized deposition of 
amyloid. Our patient probably best corre- 
sponds to the local pattern with deposition 
of amyloid seen only in association with 
the tumor cells. Only three of 100 patients 
described by Isobe and Osserman'* had this 
localized pattern. None of these cases were 
associated with IgA. Only 796 of the 100 
patients with amyloidosis had only IgA as 
an M component as compared to 15% of 
300 patients with typical myeloma without 
amyloidosis from the same institution. 

Dutcher and Fahey? first noted PAS-posi- 
tive intranuclear inclusion bodies in associa- 
tion with Waldenstróm's macroglobulinemia. 
These inclusions also have been reported in 
multiple myeloma,? lymphomas, chronic 
lymphocytic leukemia, and lymphoid hyper- 
plasia.'* In most cases, Dutcher bodies ap- 
pear to represent immunoglobulin” and are 
frequently seen in association with abnormal 
serum or urinary proteins. This was the case 
with our patient. Dutcher bodies have also 
been described in certain chronic inflamma- 
tory diseases without protein abnormalities.” 

The tumor described here seems to have 
first appeared in the subconjunctival tissues 
of the right eye.?? It has subsequently ap- 
peared in the left eyelid and orbit as well 
as the skin and lymph nodes. Since IgA is a 
prominent component of tears,? this tumor 
may have originated as a clone of cells 
from an IgA-producing lymphoid cell in this 
area. Histologically and clinically, the tumor 
does not fit into the category of multiple 
myeloma but instead appears to represent a 
malignant sarcoma with plasmacytoid lym- 
phocytes. 


SUMMARY 


A 65-year-old white man had an unusual 
disseminated lymphoid tumor that first ap- 
peared in the subconjunctival tissues of the 
right eye. The tumor later appeared in the 

. skin, lymph nodes, and left upper eyelid and 
orbit. A monoclonal serum IgA spike was 
present although the urine did not contain 
Bence Jones proteins. The cells of the tumor 
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appeared to be plasmacytoid lymphocytes. 


Prominent intranuclear inclusions, or Dutcher 
bodies, were present. Throughout the 11-year 
history, the patient has been treated only with 
local excision and radiation. 


ACKNOWLEDGMENTS 


We thank Vincent Manjoney, M.D., for re- 
ferring this patient and Marvin L. Sears, M.D. 
for permission to report this case. 


REFERENCES 


1. Zimmerman, L. E.: Lymphoid tumors. In 
Boniuk, M. (ed.): Ocular and Adnexal Tumors 
St. Louis, C. V. Mosby, 1964, pp. 429-446. 

2. Reese, A. B.: Tumors of the Eye, 2nd ed. 
New York, Harper and Row, 1963, pp. 465-484. 

3. Henderson, J. W.: Orbital Tumors. Phila- 
delphia, W. B. Saunders, 1973, pp. 345-408. 

4. Little, J. M.: Waldenstrom's macroglobu- 
linemia in the lacrimal gland. Trans. Am. Acac. 
Ophthalmol. Otolaryngol. 71:875, 1967. 

5. Bouchat, M. J.: Tumeur orbitaire et dy= 
globulinémie. Bull. Soc. Ophtalmol. Fr. 69:338, 
1969. 


de l'orbite macroglobulino-secrétant associé a une 
méningolymphomatose avec macroglobulinorachie. 
Ann. Oculistique 202:1033, 1969. 

7. Rodman, H. L, and Font, R. L.: Orbital ir- 
volvement in multiple myeloma. Arch. Ophthalmdl. 
87 :30, 1972. 

8. Lindstrom, F. D., Williams, R. C. amd 
Theologides, A.: Urinary light chain excretion m 
leukaemia and lymphoma. Clin. Exp. Immunol. a. 
83, 1969, 

9. Dutcher, T. F., and Fahey, J. L.: The histe- 
pathology of the macroglobulinemia of Waldem- 
strom. J. Natl. Cancer Inst. 22:887, 1959. 

10. Okano, H., Azar, H. A. and Osserman, 
E.: Plasmacytic reticulum sarcoma. Am. J. Clin. 
Pathol. 46:546, 1966. 

11. Weintraub, L. R., and Galdabini, J. pi 
Monoclonal gammopathy and hyperviscosity. N. 
Engl. J. Med. 287 :243, 1972. 

12. Osserman, E. F., and Takatsuki, K. : Plasma 
cell myeloma. Gamma globulin synthesis amd 
structure. Medicine 42:357, 1963. 

13. Hallen, J.: Discrete gammaglobulin com- 
ponents in serum. Clinical study of 150 subjects 
without myelomatosis. Acta Med. Scand. 452 
(Suppl) :1-127, 1966. 

14. Bachmann, R.: The diagnostic significance 
of the serum concentration of pathological pro- 
teins. Acta Med. Scand. 178:801, 1965. 

15. Moore, D. M., Migliore, P. J., Schullenber- 
ger, C. C, and Alexanian, R.: Monoclonal macro- 
globulinemia in malignant lymphoma. Ann. in- 
tern. Med. 72:43, 1970. 

16. Kim, H., Heller, P., and Rappaport, H.: 


6. Paufique, L., Girard, P., Schott, D., Creysse, | 3 
R., Trillet, M., and Chazot, G.: Pseudolymphoms .  - 





eco a a S Ds n CR RCRUM 


> 


E I E Me, 119 A Na tn an C e 


m * = La r E €. b 
— m 
y MA T z 
Éy i 


284 


Monoclonal gammopathies associated with lympho- 
proliferative disorders. Am. J. Clin. Pathol. 59: 
282, 1973. 

17. Franklin, E. C.: The complexity of amyloid. 
N. Engl. J. Med. 290:512, 1974. 

18. Isobe, T., and Osserman, E. F.: Patterns 
of amyloidosis and their association with plasma- 
cell dyscrasia, monoclonal immunoglobulins and 
Bence-Jones proteins, N. Engl. J. Med. 290:473, 
1974. 

19. Brittin, G. M., Tanaka, Y. and Brecher, 
G.: Intranuclear inclusions in multiple myeloma 
and macroglobulinemia. Blood 21 335, 1963. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


TJENA S TTE. OFAT 
‘ oie Ne he x 


FEBRUARY, 1975 


20. Dutcher, T. F., and Fahey, J. L.: Immuno- 
cytochemical demonstration of intranuclear local- 
ization of 18S gamma macroglobulin in macro- 
globulinemia of Waldenström. Proc. Doc. Exp. 
Biol. Med. 103:452, 1960. 

21. Ryan, S. J., Zimmerman, L. E., and King, 
F. M.: Reactive lymphoid hyperplasia. Trans. Am. 
Acad. Ophthalmol. Otolaryngol. 76:652, 1972. 

22. Morgan, G.: Lymphocytic tumours of the 
conjunctiva. J. Clin. Pathol. 24:585, 1971. 

23. Little, J. M., Centifanto, Y. M., and Kauf- 
man, H. E.: Immunoglobulins in human tears. Am. 
J. Ophthalmol. 68:898, 1969. 





== = = 
ELT TT =.) T Dy CORE Fa oie fai =s 
‘ ! » » * r A " Pe 
4 7 7 4 7 ref ie in ^ P Li 
- i (C ba . i m 


ORBITAL RADIATION FOR THE OCULAR CHANGES 
OF GRAVES’ DISEASE 


James G. Ravin, M.D., James C. Sisson, M.D., anp WiLLIAM T. Knapp, M.D. 
Ann Arbor, Michigan 


Since Graves’ report over a century ago, 
the association of toxic diffuse goiter and 
ocular changes has been well known. Several 
forms of treatment for the eye disease have 
gained popularity; of these, radiation ther- 
apy directed at the posterior orbit is perhaps 
the least well known and least commonly 
used. Infiltrations of lymphocytes occur in 
the orbital tissues of patients with Graves’ 
eye disease. These infiltrates may play a role 
in the pathogenesis of the disease. Since 
X-irradiation can markedly reduce popula- 
tions of lymphocytes, radiation therapy di- 
rected at the orbit, by this mechanism, could 
bring about improvement in patients with 
Graves’ disease. 

Most physicians have found radiation 
beneficial, but there have been no published 
reports of analyzed responses in terms of 
individual ocular manifestations." Graves’ 
ophthalmopathy should be classified in terms 
of activity, progression, and stage of disease. 
When treatment is undertaken, the specific 
goals should be clearly defined and based on 
this information. 

This is a report of a ten-year retrospective 
study of patients who received orbital radia- 
tion for various ocular changes of Graves’ 
disease. 


SuBJECTS AND METHODS 


The records of 37 patients who received 
orbital radiation for progressive ocular 
changes of Graves’ disease at the University 
of Michigan Medical Center from 1964 
through 1973 were studied. Patients at the 
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time of treatment comprised Classes 5 
through 6 of the American Thyroid As- 
sociation classification® (Tables 1 and 2). 
In most instances patients were observed 
carefully for several weeks to document the 
disease progression; for some, evidence of 
increasing disturbance was obtained solely 
from historic data. All patients with Class 6 
disease underwent serial visual examinations 
prior to treatment. Length of follow-up 
varied from three months to six years after 
radiation. Hyperthyroidism was corrected 
prior to radiation whenever possible. When 
systemic corticosteroids were given, we at- 
tempted to keep the dose constant during the 
period of radiation and for several weexs 
thereafter. 

We used the same method of radiation as 
previously reported.** Radiation was di- 


TABLE 1 


ABRIDGED CLASSIFICATION OF OCULAR 
o Cances OF GaN ae OF GRAVES’ DISEASE 





Class Definition 
i E usse 
0 No signs or symptoms 
1 Only signs, no symptoms (signs limited to 
upper eyelid retraction and stare, with ex 
without eyelid lag and proptosis) 
2 Soft-tissue involvement (symptoms 
signs) 
Proptosis 
Extraocular muscle involvement 
Corneal involvement 
Sight loss (optic nerve involvement) 
eee ee 


and 


ON Un ke C 


TABLE 2 
PATIENTS TREATED 


NENNEN im m m 
———————————————————————————— 


No Manifestations No. of 
Beyond Class Patients 
3 4 | 
4 18 | 
5 6 | 
6 9 
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rected to lateral orbital fields 6 X 7 cm. The 
posterior portion of the orbit is well covered 
by this field. A lead shield was used to pro- 
tect the lens. Patients received a total of 
1,500 roentgens in air in ten divided daily 
treatments. 


RESULTS 


The only complications were mild hair loss 
and erythema over the treatment site in most 
patients, transient headaches in a few, and 
rare, mild increases in proptosis. No symp- 
toms or signs of hypopituitarism were noted. 

By using the classification of the American 
Thyroid Association, we were able to assess 
changes in individual, and possibly indepen- 
dent, manifestations of disease. All patients 
manifested symptomatic soft tissue swelling 
(Class 2 changes). Signs of orbital conges- 
tion, particularly those of recent onset, im- 
proved in many patients. 

There were four patients treated with no 
manifestations beyond Class 3 (proptosis). 
There was no significant decrease in exoph- 
thalmometer measurements. Changes in prop- 
tosis were also analyzed for all other patients. 
An average decrease of less than 1 mm by 
exophthalmometry was found from the on- 
set of radiation to one month after treat- 
ment. Twelve patients had a decrease in 
proptosis of 3 mm or more about two months 
after treatment. The largest decrease in 
proptosis was 9 mm. 

Eighteen patients with no changes beyond 
Class 4 (extraocular muscle impairment) 
were treated. Only one patient in Class 4, 
with limitation of movement prior to treat- 
ment, regained full range of motion after 
radiation. Muscle disease was present in 
most patients with Classes 5 and 6 disease ; 
none returned to normal. One patient with 
Class 6 disease had frozen orbits of recent 
onset; following treatment she improved 
markedly, but still experienced diplopia. Two 
patients, without changes beyond Class 4 
prior to treatment, progressed to Class 5 
disease (corneal involvement) after treat- 
ment. 
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Six patients had no changes beyond Class 
5 prior to treatment. Visual acuity was good 
before and after radiation in five of these pa- 
tients. One patient with severe exposure 
keratitis was not improved after radiation 
and underwent corneal transplantation. 

sight loss due to optic nerve involvement 
(Class 6) was present in nine patients prior 
to radiation. This group showed the best 
response to treatment (Table 3). Each pa- 
tient's visual acuity improved after radiation. 
Patient 9 did not improve with radiation; 
partial response to corticosteroids was fol- 
lowed by recurrence of optic nerve involve- 
ment, and three months after radiation she 
underwent orbital decompression. Visual 
acuity improved in eight patients within two 
weeks after radiation, and vith six months 
after treatment in another patient. Optic 
nerve congestion was observed in eight pa- 
tients prior to radiation and improved in 
seven of them within four months after treat- 
ment. Scotomas were noted in five patients 
prior to radiation. These resolved in four 
patients, one to six months after treatment. 
One patient had a residual scotoma and an- 
other patient developed a small scotoma after 
radiation. 


DISCUSSION 


The activity of ocular changes of Graves’ 
disease is self-limiting. However, residual 
disturbances occur, especially in proptosis, 
extraocular muscle motility, and occasionally 
in visual acuity. Although some spontaneous 
improvement in ocular manifestations may 
be expected, the threat of severe eye disease 
usually justifies therapeutic intervention. 
Without a large and controlled series of pa- 
tients, it is impossible to be certain of the 
efficacy of any type of treatment; however, 
by recording the apparent direction of each 
patient’s progress before treatment, and by 
carefully analyzing the changes in individual 
manifestations of disease, useful information 
can be obtained. 

Spontaneous lessening in soft tissue swell- 
ing is probably the rule. However, some of 
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20/30 Congested Normal Normal Normal 
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20/20 Normal Normal Central Normal 1week | 
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20/50 Congested Normal Normal Normal 
20/200 Congested Normal Arcuate Normal 
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Class 6 changes. Corticosteroids appeared to 
.. play no role in improving the conditions of 
. Patients 1 through 5. The role of cortico- 
| Steroids in Patients 6 through 8 is unclear. 
Patient 9 did not improve with radiation. 
In our experience, if corticosteroids are ef- 
fective, exacerbations are common if cortico- 
steroids are withdrawn within two to four 
, weeks. Thus, it seems unlikely that radiation 
played a role in the lasting remission in Pa- 


= tients 7 and 8. It is possible that the use of 
.. systemic corticosteroids and radiation ther- 
i ict apy may have complemented each other, but 
[ the data are too sparse to permit this inter- 


| A pretation. 
=  Periocular and systemic corticosteroids 
have been used to treat the optic neuropathy 
. . Of Graves’ disease.'-? Injection into the com- 
pact retrobulbar space that is filled with 
lymphocytic infiltrate may be risky. Systemic 
corticosteroids must usually be given for 
several months to treat this disease, increas- 
" ing the likelihood of corticosteroid side ef- 
fects. Orbital decompression may be used 
tà treat vision-threatening disease, but surgi- 
. cal complications are not infrequent.° A 
~ virtue of radiation over the other therapeutic 
modalities is that there have been no serious 
complications. We believe the present data 
demonstrate that radiation therapy should be 
considered as an initial therapeutic attack 
for the optic neuropathy of Graves' disease. 
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SUMMARY 
We reviewed the records of 37 patients 
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who received orbital radiation for ocular 
changes of Graves’ disease. Signs of orbital 
congestion improved in many patients. Prop- 
tosis, extraocular muscle involvement, and 
corneal involvement were not appreciably 
altered. The best response was found in pa- 
tients with optic nerve involvement. Radia- 
tion therapy is recommended as an initial 
therapeutic attack for the optic neuropathy 
of Graves' disease. 
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DISINSERTED EXTRAOCULAR MUSCLES 
ALAN B. Scorr, M.D. 


San Francisco, California 


Marked limitation of eye movement after 
itrabismus, retinal, or orbital surgery may 
nean that the muscle is detached from the 
;lobe. Techniques to find or identify the lost 
nuscle insertion include visual identification 
it surgery, palpation of the muscle against 
hhe orbit wall, feeling the tug on the forceps 
as the alert patient under local anesthesia 
activates the muscle by gaze, frozen sections 
of a biopsy specimen, and change in cardiac 
rate with traction on the suspected muscle. 

The inadequacy of these techniques, sev- 
eral of which are not applicable with children, 
has stimulated me to develop a simple and 
effective apparatus. 

A constant-current muscle stimulator was 
developed to produce 1 msec pulses. A stim- 
ulation frequency of 25 Hz produces a vibra- 
ton sensation if the stimulated muscle is 
pulling against a forceps held by the surgeon. 
This is detectable at a lower force level than 
stimuli of higher frequency (that produce 
tetany), or lower frequency where the pull 
of the muscle may be missed. The current is 
variable from 0 to 10 mA. The stimulator 
(Figure) works by passing a constant cur- 
rent between its two poles. Muscle between 
these poles will contract when the current has 
reached a certain level (about 6 mA) ; this 
can then be seen or felt as a retraction of the 
tissue. One pole of the stimulator is attached 
to a rod that is thrust into the orbit near the 
suspected site of the muscle. The second pole 
clips to a forceps that holds the suspected 
muscle or tissue possibly connected to the 
muscle. A foot switch is used to activate the 
unit. Our model is battery operated to pre- 
vent any possible accident from line voltage. 
Any variable output stimulator can be util- 
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ized as long as it has the approximate char- 
acteristics described above. Medically a9- 
proved cardiac pacemakers are among the 
devices capable of such modifications. 


CASE REPORTS 


Case 1—A 12-month-old girl underwent =e- 


section of the left medial rectus and left lateral | 
rectus muscles. She had esotropia of the left eye - 


Figure (Scott). Flow of stimulus current between 
the probe tip deep in the orbit and the forceps tip 
holding the suspected muscle causes contraction of 
the muscle to be seen or felt by the surgeon. 
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of 70 prism diopters. On examination two months 
later, she had exotropia of the left eye of 60 prism 
diopters in the primary position, with failure of 
adduction. The velocity of saccadic movements to 
adduction was diminished by an estimated 50%, 
and there was 1 to 2 mm of exophthalmos of the 
left eye. At reoperation there was a restriction to 
passive adduction of the left eye; resession of the 
previously resected left lateral rectus muscle to a 
position 7 mm behind the insertion allowed free ad- 
duction. The area of the left medial rectus muscle 
was explored without finding the muscle. The stimu- 
lator was employed, using maximum current (10 
mA) with no response. It was then determined that 
succinylcholine had been given to the patient when 
anesthesia was administered. The muscle responded 
to stimulation 45 minutes after the original injec- 
tion of succinylcholine. There was no contraction 
of the muscle until the probe had been placed 18 mm 
posterior to the caruncle, when the typical vibrating 
pull against the forceps was felt. This increased as 
the probe was placed more posteriorly, identifying 
the anterior position of the muscle at about the level 
of the posterior pole of the globe. The muscle itself 
was never visible. Sutures placed through the 
fibrous tissue extending back to the muscle were 
attached to the globe about 7 mm from the corneo- 
scleral limbus. At this point there was resistance to 
abduction, as the muscle was quite tight and con- 
tracted. Both conjunctival incisions were closed. 
Stay sutures of 4-0 silk were placed through the 
conjunctiva and superficial sclera near the corneo- 
scleral limbus and then through the medial and 
lateral canthal ligaments where they were placed 
through a silicone rubber bolster and left loose, to 
be adjusted as necessary postoperatively. On the 
first postoperative day, 10 prism diopters of esotro- 
pia were present, and abduction was limited. There- 
fore, the medial stay suture was cut and removed. 
The lateral stay suture was tightened bv holding the 
eye into 20 degrees of abduction. The suture was 
removed three days later. There was 5 to 6 prism 
diopters of esotropia remaining three months after 
surgery. 

Case 2—A 9-year-old boy had intermittent exo- 
tropia beginning at age 3. After surgery on the left 
eye at age 6, the exotropia worsened. Two months 
later, exploration of the left eye was done with no 
improvement in alignment. Two years later, the eye 
showed exotropia of 30 diopters in the primary po- 


_ Sition, with absent abduction. The left eye was about 


2 mm exophthalmic, and this increased with abduc- 
tion. At surgery the medial area of the left eye was 
explored 24 mm posterior to the cornecscleral lim- 
bus and the muscle was not encountered. In the area 
near the muscle, the Tenon’s capsule was grasped 
with a forceps attached to one pole of the stimula- 
tor, and a probe was placed behind the globe poste- 
riorly. Electrical stimulation was increased to 8 mA 
with no effect. With movement of the probe deeper 
into the orbit and then downward, there was a slight 
twitch of the tissue seen 6 mm inferior to the for- 
ceps. By holding various portions of Tenon’s cap- 


sule while stimulating, the strands connected poste- 
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riorly to the muscle were found. The muscle was 
unattached to the globe at a distance of about 20 mm 
from the corneoscleral limbus. Sutures placed 
through the muscle led up through the original in- 
sertion where they were tied. It took five minutes to 
find the muscle with this technique, and the muscle 
was located by the stimulator in an area that was 
unexplored during visually guided surgery. 


DISCUSSION 


Reduced rotation amplitude, reduced sac- 
cadic velocity, reduced active force, and 
exophthalmos are clues to a posteriorly 
slipped muscle. Exophthalmos, with increase 
on gaze into the direction of limited motility, 
is due to absence of the agonist muscle con- 
tracting as the antagonist relaxes. A restric- 
tion restrains relaxation of the antagonist, 
and enophthalmos is produced by gaze in the 
direction of limited motility. 

Sometimes the disinserted muscle is easily 
found a few millimeters posterior to its ap- 
propriate position. However, as shown in 
Case 1, the muscle, because of prior resection 
or because of marked shortening back into 
the orbit, could never really be identified ex- 
cept by its contraction effect. Knowing that 
it was attached through fibrous tissue to the 
globe ensured successful surgery. In Case 2, 
the muscle was found in another area. The 
stimulus of 6 to 8 mA is uncomfortable in 
an awake patient, and general anesthesia is 
desirable. The anesthesiologist must be fore- 
warned that the avoidance of any muscle 
relaxant is absolutely essential. Injection of 
local anesthetics will abolish the effect of 
muscle contraction to stimulation. If general 
anesthesia is not acceptable,. topically admin- 
istered tetracaine is the preferred technique 
in a cooperative adult, if the patient is to acti- 
vate the muscle himself. 

In my experience, no confusion has oc- 
curred in locating horizontal extraocular 
muscles. However, the close proximity of the 
inferior rectus and the inferior oblique mus- 
cles sometimes leads to stimulation of both 
when only one is sought, or to movement of 
both because of their attachment. Therefore, 
careful visual identification is required after 
finding the tissue by stimulation. 
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OPHTHALMIC MINIATURE 


Something or other must have occupied that place in the animal 
. head; must have filled up, we will say, that socket. But that it s 
have been an eye, knowing as we do what an eye comprehends,— 
ch that it should have consisted first, of a series of transparent lenses (1 ey- 
P different, by-the-bye, even in their substance, from the opaque materias — 
| of which the rest of the body is, in general at least, composed): sec 
ondly, of a black cloth or canvas (the only membrane of the body which 
: is black) spread out behind these lenses, so as to receive the i ; 
| formed by pencils of light transmitted through them ; and placed at the 
precise geometrical distance, at which, and at which alone, a distinct. 
image could be formed; thirdly, of a large nerve communicating be- 
tween this membrane and the brain ; without which, the action oi ht 


upon the membrane would be lost to the purposes of sensation ;—that | 
“that 
to 










all this should be thought to be accounted for, by the short answer, f mh ^ 
whatever was there must have had some form or other," is too abs p- 


be made more so by any augmentation. x ra 
3 William Paley, D.D. PETS GG 
Natural Theology, London, M 4 ü 
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OCULAR TORSION AND THE FUNCTION OF THE 
VERTICAL EXTRAOCULAR MUSCLES 


Rosert S. JAMPEL, M.D. 
Detroit, Michigan 


When thie heads of human and nonhuman 
primates are tilted to the shoulder there are 
five possible eye responses: (1) The eyes ro- 
tate in the opposite direction around the 


 pupillary axes (lines perpendicular to the 
. plane of the iris that go through the center of 


the pupil used as a reference line for eye 
movement) so that the vertical corneal me- 


 ridia (connect the 12 and 6 o'clock points on 


the corneoscleral limbus when the head is 


erect) remain perpendicular to the horizon, 


i.e., so-called compensatory torsion or coun- 
ter-rolling. (2) The eyes undergo partial 
counter-roling around the pupillary axes, 
i.e., the eyes rotate in the opposite direction 
a small fraction of the amplitude of head 


.. Or body tilt. (3) The eyes counter-roll either 


completely or partially around some axes 
other than the pupillary axes so-called 
"eccentric" rotation—or the eyes are trans- 
lated slightly in their orbits, i.e., the whole 
eyeball moves horizontally rather than the 
eyes rotating around a fixed center of rota- 


tion. (4) The vertical corneal meridia remain 
.. parallel to the sagittal plane of the head and 


there is no ocular movement. (5) The verti- 
cal corneal meridia counter-roll or move 
slowly a few degrees in the opposite direc- 
tion to the head and body inclination owing 
to inertia or gravity. When the head or 
body movement stops, the eyes reverse di- 
rection and move rapidly ( saccadically) in 
the direction of the previous head movement 
until the vertical corneal meridia reestab- 
lish parallelism with the sagittal planes of 
the head. 

The first idea of compensatory torsion is 
widely accepted in clinical ophthalmology 
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and it is taught that the eyes conjugately ro- 
tate around their pupillary axes in a direc- 
tion opposite to a head or body tilt so that 
the vertical corneal meridia maintain a posi- 
tion perpendicular to the horizon.*5 This 
important idea was basic in establishing 
concepts of the function of the vertically 
acting extraocular muscles, in explaining the 
physiologv of tke vestibular apparatus, and 
in developing systems of clinical analysis 
for ocular motor defects.® However, a sur- 
vey of the literature beginning with John 
Hunter' in 1786 does not reveal any ex- 
perimental evidence or documented clinical 
observations to prove that compensatory 
ocular rotation is a phenomenon Occurring 
in man.*? Ocular torsion was measured in 
various positions of head and body tilt in 
man showing that torsional eye movements 
cannot fulfill a compensatory function.19-15 

The maximum ocular movement or tor- 
sion measured in man was about 11° for 
large amplitudes of head, neck, and body 
inclination (more than 909,104 For 20° 
of head torsion the amount of counter- 
roling or displacement is less than 39. The 
eyes of a person whose head is tilted 
toward the shoulder apparently roll and lag 
behind the head about 10% of the tilt.’ 
Similar measurements of counter-rolling 
were made in the rhesus monkey. 

Those investigators who measured some 
ocular displacement or torsion did not 
demonstrate experimentally that the move- 
ment occurred around the pupillary axis. 
They did not appear concerned about how 
this movement took place; possibly it was 
due to an ocular rotation around some axis 
other than the pupillary axis or to displace- 
ment of the whole eye (translation). When 
the head is tilted the eyes are also displaced 
inward and downward or upward (Figs. 1 
and 2). According to my unpublished ob- 
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servations, no compensation for these hori- 
zontal and vertical movements takes place. 

Some investigators including Helmholtz 
and Muller" have denied the existence of 
any ocular torsion or eye movement with 
head or body tilt.'?77? They point to the com- 
plexity of the techniques and consider the 
measurement as artifactuous. 

When I first strove to measure counter- 
roling of the eyes I permitted the person 
to rotate his head only around an antero- 
posterior axis that emerged through the 
root of his nose and halfway between his 
eyes (Figs. 1 and 2). The maximum head 
torsion I measured was about 20? and I 
prefer to call this "true" head torsion. Head 
tilting beyond 20° requires movement of 
the whole cervical column and the shoulders 
and ought to be termed "head and body in- 
clination" rather than head torsion." I 
thought that if compensatory counter-rolling 
occurred it would most likely be a response 
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to 209 of head torsion. I also attempted to 
measure counter-rolling of the eyes with 
neck and body inclinations over a wide 
amplitude of up to 100° (Fig. 3). My tech- 
nique is described briefly in the legends 
of Figures 3 and 4. A thin strip of egg- 
shell membrane was placed horizontelly on 
the cornea and a plumb line was hung from 
a trial frame. Motion pictures were taxen as 
the head and body inclined. While the head 
was inclining I noted a slight counter-move- 
ment of the eye but when the movement of 


the head stopped the ocular counter-move- 2 


ment was not sustained. No ocular counter- 


rolling could be measured with the head or 


body in a sustained inclined position :Fig. 


3). Experiments with lightly anesthetiz ed : 


rhesus monkeys failed to reveal any sus- 


tained compensatory counter-rolling to i ag 


tilt (Fig. 4). 
Recently, a more sophisticated technique 
than I employed detailed dynamically the re- 


Fig. 1 (Jampel). Head 
torsion has an amplitude 
of about 20° and takes 
place in the atlanto-or- 
cipital articulation, i‘e., 
around an anteropostericr 
axis that emerges through 
the root of the nose and 
halfway between the eyes. 
Movements of greater in- 
clination are executed by 
the whole cervical column 
If counter-rolling takes 
place at all, it is 3° or 
less for a head torsion 
of 20°. 








head to the shoulder caused a slow counter- 
. rotation of the eyes followed by a saccadic 
rotation in the direction of the head tilt. 
... The net effect was maintenance of the verti- 
. cal corneal meridian more or less parallel 
. to the sagittal plane of the head. Residual 
i torsional displacement to sustained head tilt 
was considered artifactuous. 

However, for the purpose of this paper, 
the existence of some slight ocular torsion 
or displacement with head torsion and in- 
. clination may be granted (artifact or not) 
. and the current question put to rest for the 
. moment because such slight movements are 
of no proven value or importance to the 
clinician though interesting to the physiolo- 
gist. Also, if slight sustained ocular dis- 
placement or torsion does take place with 
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However, there is no compensatory ocular 
rotation or torsion in man in response to 
head inclination, i.e., the vertical meridian 
of the cornea is not maintained perpendicu- 
lar to the horizon when the head is inclined. 
In the light of this fact, I will examine the 
function of the vertical extraocular muscles: 
how can the oblique muscles and vertical 
rectus muscles be significant tortors when no 
significant ocular torsion takes place in the 
normal human or nonhuman primate? 

The oblique muscles—PREVALENT CON- 
CEPT OF OBLIQUE MUSCLE FUNCTION — Based 
on an analysis of the position of its origin 
and insertion, we have been taught that the 
superior oblique muscle (SO) is mainly an 
intortor, secondly a depressor, and thirdly 
an abductor.** The functions of intortion 
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be 
Fig. 2 (Jampel). Eye displacement with head torsion. When the head is rotated 20° 

* around O (a point on the horizontal plane that bisects the line connecting the centers of 

S rotation of the eyes), the pupillary axes are displaced downward or upward (P to P") 

Ka about 11 mm and inward about 2 mm. If AB (the vertical corneal meridian) is to re- 

AUR main perpendicular to the horizon then point 4 would be expected to move to point 

ME C as the head twisted 20°. Angle POP’ would equal angle A’P’C. In our experiments 

LF AB moved to A'B' and minimal or no counter-rolling took place. There is no com- 

m pensation for the vertical or inward movements. 

LET 

s) 

_ sponse of the eyes to head and body tilt? head tilt, the question of around which axis 
__ The authors found that smooth tilts of the it takes place has not yet been answered. 
Us 
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and abduction increase with abduction of  abduction increase with abduction of the 
the eye and the function of depression in- eye and the function of elevation increases 
creases with adduction of the eye. The in- with adduction of the eye. The IO is an 
ferior oblique muscle (IO) is mainly an antagonist of the SO for torsion and de- 
extortor, secondly an elevator, and thirdly pression but a synergist for abduction. As 


an abductor. The functions of extorsion and the eye abducts owing to the contraction 





Fig. 3 (Jampel). To demonstrate that compensatory ocular counter-rolling is not clinically detectable 
in a normal subject, a white marker (eggshell membrane) is placed on the subject's eye. The vertical 
white line is a plumb line hanging from a trial frame. The eye marker meintoins its relative positien in 
regard to the lower eyelid in all positions of head inclination. A, head erect: B, head inclined about 20"; 
C, head inclined about 25°; D, head inclined 50°; E, head inclined 60°. 
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Fig. 4 (Jampel). Simple experiment with a 
lightly anesthetized monkey to demonstrate the 
absence of compensatory counter-rolling. The eyes 
were held open with eyelid retractors. The white 
markers on the corneas are eggshell membrane. 
The black marker between the eyes is a strip of 
black tape. The relative positions of the various 
markers are held constant in spite of head tilt. Top, 
head erect; center, head inclined left about Zi? s 
bottom, head inclined right about 17°. 


of the lateral rectus muscle, simultaneous 
contraction of the oblique muscles causes ad- 
ditional abduction that completes the lateral 
movement. The SO is the main intortor in 
compensatory rolling of the eye and is as- 
sisted in this function by the superior rectus 
muscle. The IO is the main extortor in com- 
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pensatory rolling of the eye and is assisted 
by the inferior rectus muscle. 
EXPERIMENTAL EVALUATION OF OBLIQUE 
FUNCTION IN THE MONKEY—Different con- 
cepts of the function of the SO and the IO 
were formulated from experimental work in 
the monkey.?-* We found that the axis of 
rotation of the oblique muscles is fixed in 
the orbit and is not displaced when the eye 
moves in the horizontal plane. The SO and 
the IO share the same rotational axis and 
are definite antagonists in all horizontal gaze 
positions. The amount of rotation around 
this axis is always the same for a given con- 
traction of an oblique muscle. As the eye 
adducts, the amount of both depression or 
elevation and lateral displacement increases 
(Fig. 5). When the SO contracts with the 
eye located above the horizontal plane, the 
pupillary axis undergoes an increasing ad- 
duction until it reaches the horizontal plane 
where it undergoes an increasing abduction. 
When the IO contracts with the eye located 
below the horizontal plane, the pupillary axis 
undergoes an increasing adduction until it 
reaches the horizontal plane where it under- 
goes an increasing abduction. Experimental 
co-contraction of the SO and IO does not 
produce the 
globe; the eve remains immobile. Contraction 


abduction or propulsion of 
of the SO alone or in combination with the 
superior rectus muscle does not produce 
wheel-rotation (intortion) around the pupil- 
lary axis. Contraction of the IO alone or in 
combination with the inferior rectus muscle 
does not produce wheel-rotation (extorsion) 
around the pupillary axis. 

Function of ihe superior oblique muscle 
in man—The principles of oblique muscle 
action derived from experimentation in 
monkeys (Macaca mulatta) were confirmed 
in man by clinical observations and experi- 
ments. Oblique muscle action differs between 
monkey and man in that the amplitude of 
horizontal eye movement in man is twice 
that of the monkey, i.e., about 90° in man 
and 45? in the monkey. 

PATIENTS WITH  OCULOMOTOR NERVE 
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PARALYSIS— When total paralysis of the 
oculomotor nerve with intact trochlear and 
abducens nerves occurs, the levator palpe- 
brae, superior rectus, medial rectus, inferior 
rectus, and IO muscles are paralyzed. The 
SO and lateral rectus muscles are function- 
ing. The eye is deviated outward, not down- 
ward and outward as is usually taught (even 
though the SO is unopposed by the para- 
lyzed IO and superior rectus muscles) (Fig. 
6, A). When commanded to look down or to 
pursue a moving object, the eye will rotate 
downward around a fixed axis that forms 
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an angle of about 60? with the Y-axis of 
Fick (Fick's axes comprise a rectangular 
coordinate system that is absolutely fixec in 
the orbit. The center point of this system is 
the center of rotation of the eye. The hori- 
zontal axis is denoted X, the anteroposterior 
axis Y, and the vertical axis Z) (Fig. 6, 3). 
This so-called eccentric rotation is charac- 
teristic of the SO and is clearly seen wien 
the cornea is marked with a vertical s'rip 
of eggshell membrane (Fig. 6, C). 

The rare patient with paralysis of both 
the oculomotor and abducens nerves and 
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Fig. 5 (Jampel). Demonstrating superior oblique (SO) muscle action in the monkey. The anterior axis 
pole (C) of the rotational axis of the SO remains fixed in the orbit when the eve moves in the horizental 
plane (CP) owing to the activity of the horizontal rectuses. A given contraction of the SO causes the papil- 
lary axis (P) to transcribe larger and larger parallel arcs of latitude ( P to P') as the eye moves from a posi- 
tion of abduction (AB) to a position of adduction (AD). Both the outward displacement (PF) of the 
pupillary axis (P) and the backward displacement (PI^) increase as the eye adducts. The angle of ocular 
rotation (PCP') is equal to the angle of displacement of the vertical corneal meridian (A’P’F) im all 
horizontal gaze positions. The lower diagram shows the eye movement projected onto a frontal plane. 
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sparing of the SO has an eye located in 
the midposition. When commanded to look 


. down, the eye rotates downward around the 


same axis it rotated around when the eye 
was in the abducted position (Fig. 6, D). 
The same type of eye movement is common- 
ly seen after the retrobulbar injection of 
anesthesia into the muscle cone in prepara- 
tion for cataract surgery. In this situation 
all the extraocular muscles except the SO 
may be paralyzed since the nerve to the 
SO is outside of the muscle cone. When 
commanded to look down, the eye under- 


— goes the downward eccentric rotation char- 


. acteristic of the SO. 


In patients with oculomotor nerve 
paralysis and sparing of the trochlear nerve, 
a silk suture was carefully sewn through the 
lateral corneoscleral limbus after topical 
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Fig. 6 (Jampel). Action 
of the superior oblique 
(SO) muscle in man is 
demonstrated in a patient 
with oculomotor nerve 
paralysis. (A) In oculo- 
motor nerve paralysis the 
eye deviates outward and 
not outward and. down- 
ward as we have been 
taught. (B) On command 
to look down, the eye ro- 
tates around point C from 
P to P' transcribing an 
arc of latitude. (C) The 
cornea is marked with a 
strip of eggshell mem- 
brane to make the type 
of movement evident. 
(D) The eye from the 
straight-ahead position 
also rotates around point 
C transcribing an arc of 
latitude. (E) The eye can 
be passively moved into 
different positions in the 
horizontal plane by means 
of a corneoscleral limbal 
suture. The eye move- 
ments produced by the 
SO have the same char- 
acteristics from all hori- 
zontal gaze positions and 
an estimate of the magni- 
tude of these movements 
is possible. 


anesthesia and the eye was passively ro- 
tated medially in small increments. On com- 
mand to look down, the eye rotated down- 
ward from any position in the horizontal 
plane around the same fixed eccentric axis 
(Fig. 6, E). No rotation of the eye around 
the pupillary axis produced by isolated SO 
contraction has even been observed. 

Thus, in man and in monkey, a given 
contraction of the SO causes the eye to 
transcribe larger and larger arcs of latitude 
as the eye moves medially away from the 
fixed SO axis. These downward arcs in- 
crease in magnitude until a point 909 (309 
of adduction) from the SO axis is reached 
at which time the arcs decrease in magni- 
tude for the same SO contraction (Fig. 7). 

Patients with isolated SO paralysis also 
provide insight into the function of that 
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muscle. Interpretation of the Lancaster red- 
green tests performed on such patients is 
revealing (Fig. 8). 

In right SO paralysis with the head erect 
and the left eye fixing, the right eye is dis- 
placed upwards and outwards when the pa- 
tient is looking in the horizontal plane or 
downward from all positions of horizontal 
gaze. When he looks upward there is no 
displacement. The axis around which the 
SO rotates the eye may be interpolated by 
connecting the midpoints of the projections 
of the fixation lights in adduction, primary 
position, and abduction. This angular rota- 
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tion of the projection of the vertical fixation 
light to the horizontal plane is the same in 
adduction, primary position, and abduction, 
and is about 17°. 

Function of inferior oblique muscle in 
man—We have measured the action of an 


isolated IO in man?! in a patient with an | 


acquired paralysis of the superior rectus 
muscle (Figs. 9 and 10). The axis of rota- 
tion of the human IO was located in the 
horizontal plane about 60? lateral to the Y- 
axis of Fick and behaved as if it were fixed 
in the orbit. The IO rotated the eye about 
17? upward from the horizontal plane 


A 


MEDIAL 
A 
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B 
A 


Fig. 7 (Jampel). Diagram of the action of the superior oblique (SO) muscle in man : 
Arc AMKDLC is the horizontal plane. Arc L to M is the approximate range of hori- 
zontal ocular movement in man. The rotational axis of the SO is line ABC with B the 
center of rotation of the eye. This axis is located about 60? from line BD which rep- 
resents the primary position and corresponds to the Y-axis of Fick. When the SO con- 
tracts with the eye in any position in the horizontal plane the center of the pupil (P) 
transcribes an arc of latitude (P to P^). The arc of latitude has three components : down, 
lateral ( PF), and back into the orbit. These components increase in magnitude until 
the eye rotates 90° (to point K) from the rotational axis (line ABC) and then they 
decrease. Angle ACP’ is equal to angle A4'P'F; thus the angle of ocular rotation is 
equal to the angular displacement of the corneal meridian (lines 4B and A’B’ in the 


lower diagram). 
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Fig. 8 (Jampel). The Lancaster red-green projection test in isolated superior oblique muscle paralysis. 

(A) The projections are normal when the head is tilted to the contralateral shoulder. (B) With the head 

= erect, the projections are abnormal in horizontal gaze (not shown) and in downward gaze. In downward 
|. gaze, the vertical projections undergo the greatest vertical and lateral displacement (abduction) in the position 


= Of adduction (AD). The angular displacements of the vertical projections to the horizontal plane are the 
| same in all gaze positions. ( C) The projections are abnormal in all gaze positions when the eye is tilted 
3 to the homolateral shoulder (open bar, R.E.; solid, L.E.). 
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E Fig. 9 (Jampel). The eye movements produced in man by the inferior oblique (IO) 

B: and superior oblique (SO) muscles projected onto a frontal plane are shown. When 

b the eye (P, the center of the pupil) rotates around the axis pole (A) from the hori- 

[XM zontal plane, an arc of latitude (P to P' or P to P") is produced. The arcs increase in ' 
| magnitude until the eye moves horizontally to E, which is 90? from A or 30? from the 


straight-ahead position. The arcs decreased in magnitude with further medial rotation 
from E. The horizontal displacement (PF) also increases until point E is reached and 
then decreases; L, lateral; M, medial. 


z Bo T — PN 
FS v = ETER 7 g 7 T 2, vM Z z RISU = "ug "x: WAP qi TEPEE T 
i. $ : / ok 


VOL. 79, NO. 2 


3mm 


2mm 


Imm 


50 40 30 20 IO 


ELEVATION 


| mm 


2mm 


3mm 


4 mm 


OCULAR TORSION 


cromo TOPE aE ER, Sie ob Sh 
4 ) x i - 


301 


40 50 


SO 


ABduction <—— ——> ADduction 


Fig. 10 (Jampel). The approximate amount in millimeters of depression produced by the superior 
oblique (SO) and elevation produced by the inferior oblique (IO) muscles in man projected onto a 
frontal plane with the head in the normal erect position and the eye in different positions in the horizental 
plane. The maximum rotation of the eye (@) is about 17? around the axis of the oblique muscles. Note 
that the maximum elevation or depression occurs when the eye is adducted about 30°. (The SO measure- 
ments were obtained from the experiment in Fig. 6, E.) 


around its axis (Figs. 9 and 10). As the 
eye moved across the horizontal plane from 
lateral to medial, because of the contrac- 
tion of the medial rectus muscle and the 
inhibition of the lateral rectus muscle, con- 
traction of the IO produced the following: 
the eye moving medially away from its axis 
transcribed larger and larger arcs of latitude 
(each arc represented 17? of ocular rotation 
around the IO axis) until the eye was 90? 
from the IO axis and in a position of 30° 
of adduction, and the arcs then became 
smaller. These arcs were composed of an 
elevating and lateral component. There was 
increasing elevation and lateral displacement 
of the eye until 30° of adduction was 
reached where the elevation and lateral dis- 
placement began to decrease. 


DISCUSSION 

The eyes in man and monkey in the 
physiologically integrated state either do no 
undergo conjugate counter-rolling at al o 
do to a minimal degree that is wholly in 
sufficient to compensate for head tilt o 
body displacement or both. Even investi 
gators who have demonstrated some shght 
ocular torsion have not shown that this 
movement represents a wheel-like rotation 
around the pupillary axis. This movement 
could take place around an axis other tha 
the pupillary axis or be the result of trans 
latory movement of the eye. The possibli 
that the movements are artifacts has not 
been completely eliminated. With our pres 
ent limited sophistication in the clinica 
analysis of ocular motor defects, we con 
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sider that no compensatory rotation or dis- 
placement of the eyes takes place. 

During extensive experiments with mon- 
keys, I observed the actions of individual 
and various combinations of extraocular 
muscles and produced no wheel-like rotation 
of the eyes around the pupillary axis.??-?5 
Stimulation of the ocular motor nuclei in the 
brainstem, the ampullary nerves of the 
labyrinths, and the frontal eye felds never 
resulted in wheel-like ocular rotation.?* For 
example, simultaneous stimulation of the SO 
and superior rectus muscles never produced 
intortion of the eyes and simultaneous stim- 
ulation of the IO and inferior rectus 
muscles never produced extorsion of the 
eyes. The mechanic and neurologic mecha- 
. nisms for wheel-rotation of the eyes around 

the pupillary axis apparently do not exist. 

. When an oblique muscle acts alone ex- 
perimentally—a situation which never occurs 
normally—it produces a rotary movement 
of the eye around a fixed eccentric axis that 


. forms an angle in man of about 60° with 


. the Y-axis of Fick. This axis remains fixed 
in the orbit regardless of horizontal eye 


movements around the Z-axis of Fick. As a 


. result of the location of this axis contraction 
of an oblique muscle produces an angular 
rotation of the eye equal to the angular 
displacement of the vertical corneal merid- 
ian when projected onto the frontal plane 
— (Figs. 5 and 7). The oblique muscles in ex- 
periments with monkeys never produce a 
wheel-rotation of the eye around the pupil- 
lary axis when acting alone or in combina- 
tion with the vertical rectuses. 

There is no compensatory conjugate 
counter-roling of the eyes to head tilt in 
order to maintain the retinal horizon parallel 
to the terrestrial horizon. Also, the oblique 
muscles appear incapable of producing 
wheel-like rotation of the eyes, or any sig- 
nificant ocular torsion for that matter, in the 
normal state. 

Thus, the neurologic mechanisms that 
govern the vertical extraocular muscles and 
the structure of these muscles appear de- 
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signed to inhibit or prevent ocular rolling 
or torsion and to maintain the eyes in a 
stable position relative to that of the head, 
ie. to keep the vertical corneal meridian 
as parallel as possible to the sagittal plane 
of the head. When the head or body or both 
are inclined, the vertical muscles acting to- 
gether hold the eyes in a stable position. 
Any residual torsional movements that may 
exist might be vestigial. Having maintained 
stable eyes, the vertical extraocular muscles, 
which in the normal state are neither sig- 
nificant tortors nor horizontal ductors, work 
in concert to produce elevation or depression 
of the eyes with the head or body in any 
position or posture. 

When the head or body 1s tilted, the verti- 
cal corneal meridia are held parallel to the 
sagittal plane of the head. Therefore, the in- 
sertions of the extraocular muscles are dis- 
placed equal to the angle of head tilt from 
their original position. The insertions of the 
horizontal rectus muscles, for example, are 
no longer parallel to the horizon and yet the 
eye with the head tilted is capable of a 
smooth pursuit or saccadic movement in the 
terrestrial horizontal plane. Such a movement 
is difficult to explain employing what is al- 
ready known about ocular mechanics. Pos- 
sibly an innervational shift or redistribution 
among the vertical and horizontal extraocular 
muscles produced by head tilt or body dis- 
placement enables such an eye movement 
to take place. The head-erect position sends 
the innervations for elevation and depres- 
sion of the eyes to both the vertical rectus 
and oblique muscles although not necessarily 
equally. When the head is tilted, innervation 
may be shifted to the vertical rectus muscles 
in the contralateral eve and to the obliques in 
the homolateral eye for the production of ele- 
vation and depression. This is suggested 
by some cases of superior oblique muscle 
paralysis in man ( Fig. 8). The otolith organs 
of the vestibular apparatus may be responsi- 
ble for this innervational shift. 

Electromyographic studies have shown 
increasing electrical activity in the SO and 
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superior rectus muscles and decreasing elec- 
trical activity in the IO and inferior rectus 
muscles in the homolateral eye during head 
tilt in man and the reverse in the contra- 
lateral eye.” These findings might be em- 
ployed as evidence for ocular torsion. How- 
ever, these electrical activities probably 
represent isometric muscle contractions that 
stabilize the eyes in relation to the head and 
prevent both torsion and vertical ocular dis- 
placement. Measuring the innervation in 
the vertical extraocular muscles when the 
subject looks up and down from all gaze 


positions with the head tilted would be an 


important experiment. 

Torsional displacement of the vertical 
corneal meridian takes place only in patho- 
logic conditions (not to be confused with 
so-called pseudotorsion seen in normal 
oblique muscle gazes) such as extraocular 
muscle paralysis or nystagmus and in certain 
abnormal phorias and tropias, but this dis- 
placement has never been wheel-like, i.e., it 
does not take place around the pupillary 
axis. 

Spatial orientation and the recognition of 
an "objective" vertical when the head tilts 
or when the body is displaced is maintained 
in spite of the absence of compensatory eye 
movements. The mechanisms responsible 
for this phenomenon reside in the brain or 
in an interplay between the retina and the 
brain and not in the peripheral ocular motor 
apparatus. Recent experiments indicate that 
cyclofusion can take place without ocular 
movement." Wheel-like rotational eye 
movements (cycloduction) around the pu- 
pillary axis do not take place and torsional 
displacement of the vertical corneal merid- 
ian is always associated with a vertical ocular 
displacement. Tilting of a perceived vertical 
straight edge of 40° was produced in cer- 
tain psychologic experiments that involved 
rotating displays around the line of sight, 
without significant ocular rotation or dis- 
placement.** Thus, visual sensory adapta- 
tions to body and head inclinations are not 
dependent on compensatory eye movements 





OCULAR TORSION 


and certainly not an ocular torsion around 
the pupillary axis. 


SUMMARY 


The vertical corneal meridia are not kept 


perpendicular to the horizon in human and 


nonhuman primates when the head or body 
is tilted, i.e., compensatory counter-rollmg 
of the eyes does not occur. The slight tor- 
sional displacement of the vertical corneal 
meridia noted by many observers may be 
the result of rotation around an axis other 
than the pupillary axis or to translation of 
the globe. 


The neurologic and structural systems 


that control the actions of the vertcal 
muscles in human and nonhuman primates 


do not appear to provide a mechanism for E 
wheel-rotation of the eyes around the 5u- 


pillary axis. 


Ocular torsion is not a normal funcñon 


of the vertical extraocular muscles. Their 


function is probably the reverse, ie, the — 
inhibition or prevention of ocular torsion - 


and the stabilization of the eyes when the 
head or body inclines. Torsional displace- 
ment of a vertical corneal meridian occurs 
only when there is an abnormal muscle im- 
balance. 

Wheel-like movements (cycloduction) 
around the pupillary axis or visual line do 
not occur. Torsional displacement of a verti- 
cal corneal meridian occurs only wit a 
simultaneous vertical movement. 

The vertical rectus and the obl que 
muscles in man work together to produce 
vertical ocular movements regardless of 
head position or body posture while nain- 
taining the vertical corneal meridia paralle! 
to the sagittal plane of the head. The vestib- 
ular apparatus may be responsible for dis- 
tributing innervations among these muscles, 
enabling them to function in this manner. 


REFERENCES 


1. Walls, G. L.: The evolutionary history of 
eye movements, Vision Res. 2:69, 1962. 

2. Adler, F. H.: Physiologic factors in the dií- 
ferential diagnosis of paralysis of the superior 








rectus and superior oblique muscles. Arch. Oph- 
thalmol. 36:661, 1946. 

3. Moses, R. A.: Adler's Physiology of the Eye. 
St. Louis, C. V. Mosby, 1970, pp. 81, 187, 200, and 
236. 

4. Lyle, T. and Bridgeman, G.: Worth and 
Chavasse's Squint. London, Baillere. Turdall and 
Cox, 1959, p. 236. 

5. Marquez, M.: Supposed torsion of the eye 
around the visual axis in oblique directions of 
gaze. Arch. Ophthalmol. 41:704, 1949. 

6. Parks, M. M.: Isolated cyclovertical muscle 
palsy. Arch. Ophthalmol. 60:1027, 1958. 

7. Hunter, cited by Palmer, J. F. (ed.): The 
Works of John Hunter, F.R.S., with Notes. Lon- 
don, Longman, Rees, Orme, Brown, Green, and 
Longman, 1837. 

8. Lancaster, W. B.: Terminology in ocular mo- 
tility and allied subjects. Am. J. Ophthalmol. 26: 
122, 1943. 

9. Stevens, G. T.: Motor Apparatus of the Eyes. 
Philadelphia, F. A. Davis Company, 1906, p. 123. 

10. Duke-Elder, S.: Textbook of Ophthalmology. 
St. Louis, C. V. Mosby, vol. 1, 1939, pp. 623- 
628. 

11. Woellner, R. C., and Graybiel, A.: Counter- 
rolling of the eyes and its dependence on the mag- 
nitude of gravitational or inertial forces acting 
laterally on the body. J. Appl. Physiol. 14:632, 
1959. 

12. Belcher, S. J.: Ocular torsion. Br. J. Physiol. 
Opt. 2:1, 1964. 

13. Miller, E. F.: Counterrolling of the human 
eyes produced by head tilt with respect to gravity. 
Acta Otolaryngol. 54:479, 1962. 

14. Linwong, M., and Herman, S.: Cycleduction 
of the eyes with head tilt. Arch. Ophthalmol. 85: 
570, 1971. 





304 AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY, 1975 


15. Davson, H.: The Physiology of the Eye. 
London, Churchill, 1963. 

16. Krejcova, H., Highstein, S., and Cohen, B.: 
Labyrinthine and extralabyrinthine effects on ocu- 
lar counter-rolling. Acta Otolaryngol. 72:165, 
1971. 

17. Levine, M.: Pendulum-like eye movement. 
Am. J. Ophthalmol. 75:979, 1973. 

18. Southall, T.: Helmholtz's Treatise on Physio- 
logical Optics, vol. 3. New York, Dover Publica- 
tions, Inc., 1962, pp. 120 and 139. 

19. Hewitt, R. S.: Torsional eye movements. Am. 
J. Ophthalmol. 34:253, 1951. 

20. Levine, M.: Evaluation of the Bielschowsky 
head-tilt test. Arch. Ophthalmol. 82:433, 1969. 

21. Rouviere, H.: Anatomie Humaine. Descrip- 
tive et Topographique. Paris, Masson et Cie, 1959, 
p. 132. 

22. Petrov, A, and Zenkin, G. M.: Torsional 
eye movements and constancy of the visual field. 
Vision Res. 13:2465, 1973. 

23. Jampel, R. S.: The fundamental principle of 
the action cf the oblique ocular muscles. Am. J. 
Ophthalmol. 69:623, 1970. 

24. : The action of the superior oblique 
muscle. Arch. Ophthalmol. 75:535, 1966. 

25. ; Experimental evaluation of the ocu- 
lar rolling (torsion) in the Macaque. Proceedings 
of the Annual Conference on Engineering in Medi- 
cine and Biology, 9:7.6, 1967. 

26. Scott, A. B.: Extraocular muscles and head 
tilting. Arch. Ophthalmol. 78:397, 1967. 

27. Kertesz, A. E.: The effect of stimulus com- 
plexity on human cyclofusional response. Vision 
Res. 12:699, 1972. 

28. Dichgans, J., and Held, R.: Moving visual 
scenes influence the apparent direction of gravity. 


Science 178:1217, 1972. 








| 
| 

1 - b I 

LUC Ou Feni 


Old blood V 
| VI | 
xx Fig. 1 (Basmadjian, Labelle, and Dumas). Fundus drawing of the left eye of Case 1 | 
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RETINAL DETACHMENT AFTER STRABISMUS SURGERY 
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Montreal, Quebec 
According to McLean, Galin, and Baras! dren who had undergone corrective surgery — | 
perforation of the globe during muscle sur- for strabismus. In six children they cis- | —- 1 
gery occurs rather frequently but rarely re- covered choroidal or chorioretinal scars in- — E 
sults in symptomatic complications. Havener  dicating perforation of the globe. In four| - 
and Kimball? however, reported four cases of these patients the scar did not show any | 3 
of severe complications. Recently, Gottlieb glial proliferation. McLean, Galin, and!  - 
and Castro? examined the fundus of 65 chil- Baras? believed that such scars may be due — — 
to perforation of the choroid without per- VM 


From the Retina Service, Department of Oph- i ; : Nu 
thalmology, Maisonneuve-Rosemont Hospital, Mon- foration of the retina. Gottlieb also reported. ini" 


treal, Quebec. two cases of retinal detachment after stra- —— 
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Fibrous 


Fig. 2 (Basmadjian, Labelle, and Dumas). Fundus drawing of the right eye of Case 2 
showing a localized detachment. a scar, and fibrous bands emanating from the scar. 


whom surgical correction of strabismus was 
followed by a retinal detachment after a rela- 
tively long interval. 


CASE REPORTS 


Case 1—A 26-year-old man was referred to 
our Retina Clinic in 1967 because of gradual 
diminution of his vision in the left eye. Five years 
previously, the left eye was operated for a con- 
vergent strabismus. After the procedure, the pa- 
tient experienced 'diplopia, which became less and 
less distressing ds a result of his gradual loss of 
vision. 

Examination disclosed a visual aculty corrected 
to 20/20 with a small hypermetropic cylinder in 
the right eye and 20/200 in the left. A residual 
esotropia of 25 diopters was still present in the 
left. Ophthalmoscopic examination revealed a sub- 
clinical detachment at the 3-o'clock meridian, an- 


terior to the equator (Fig. 1) A chorioretinal scar 
was visible slightly superior to the long ciliary nerve 
surrounded by dense fibrous tissue, which radiated 
into the vitreous exerting an obvious traction on 
the neighboring retina. A preretinal membrane was 
visible at the posterior pole with consequent macular 
pucker. No retinal break could be found. Residue 
of an old vitreous hemorrhage was seen inferiorly. 

Case 2—A 48-year-old man was referred to the 
Retina Clinic in 1971 for a massive vitreous hemor- 
rhage in his left eye. This patient had been op- 
erated on in 1964 for an exotropia. The surgical 
report indicated a bilateral resection of the medial 
rectus muscles. A second intervention was per- 
formed in 1965, which included a 10-mm recession 
of his external rectus muscles. According to the 
patient, his vision was zood before the operations. 
Afterwards, however, he experienced floaters inter- 
mittently for four years until finally, five days 
prior to our examinaticn, he had complete loss of. 
vision in his left eye. 
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Corrected visual acuity was 20/25 in the right 
rye and hand movements in the left. 

The fundus examination of the right eye (Fig. 
') showed a small chorioretinal scar at 3 o'clock 
werlying the ora serrata surrounded by fibrous 
issue. A retinal detachment extended from this 
'egion posteriorly. No retinal break was visible. 

Because of a massive vitreous hemorrhage in the 
eft eye there was no retinal examination. Three 
months later, vision was 20/100. Examination of the 
fundus showed a fairly large equatorial scar at the 
3-o'clock position (Fig. 3). Pearly-white fibrous 
tissue surrounding the scar extended inferiorly and 
posteriorly. A localized peripheral detachment lim- 
ited by a demarcation line was found in the supero- 
temporal quadrant without any visible retinal break. 
In the inferior part of the fundus, fresh hemor- 
rhage was still visible. 

Case 3—A 33-year-old man was referred to the 
Retina Clinic in May 1973 for a retinal detachment 
in the left eye. 
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RETINAL DETACHMENT 
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At the age of 25, the patient underwent a 9-mm 
recession of his lateral rectus muscle for a left 
exotropia. The patient had no postoperative syn=p- 
tom to suggest perforation of the globe, and the 
vision remained unchanged until a few months 
prior to our examination. 

The positive findings were 20/400 visual acusty 
and a 20-diopter residual exotropia in his left 
eye. On fundus examination, a subtotal retinal ce- 
tachment was seen (Fig. 4). Just inferior to the 
long temporal ciliary nerve, there was a large band 
of dense fibrous tissue originating from a scarred 
area near the ora serrata and extending toward me 
posterior pole. Two retinal breaks were visible 
adjacent to this vitreous band. 

During the buckling procedure, a small scleral 
defect was discovered under the inferior edge of 
the lateral rectus muscle at its new insertion sie, 
16 mm from the corneoscleral limbus. With scleral 
depression, this defect corresponded exactly to me 
more posterior retinal break. 


Demarcation 
line 


Pre-retina! 
membrane 
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Fig. 3 (Basmadjian, Labelle, and Duras). Drawing of the left fundus of Case 2 
demonstrating dense fibrous tissue radiating into the vitreous, a limited retinal detachment, 


and inferiorly vitreous hemorrhage. 
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Fig. 4 (Basmadjian, Labelle, and Dumas). 
fibrous band at 3-o'clock meridian. 


DISCUSSION 

The scleral thickness is greatest at the 
posterior pole, where it measures approxi- 
mately 1 mm. It gradually decreases toward 
the equator, the thinnest portion lying be- 
neath the tendons of the rectus muscles. The 
choroid in this region is about 0.1 mm in 
thickness.* Consequently, penetration of the 
globe by the needle may not be rare during 
muscle surgery. 

In none of our cases was there mention 
of globe perforation. However, it is our 
impression that the pathogenesis of the 
retinal detachments in the three cases re- 
ported is related to the retinal perforation 
during muscle surgery. 


Left eye of Case 3. Note the scar and the 


The location of the chorioretinal and vit- 
reous alterations corresponded with the re- 
insertions of the muscles operated on. The 
proliferation of dense fibrous tissue from 
the chorioretinal scars was similar to that 
seen in cases of perforation of the globe by 
either foreign bodies or sharp instruments.® 
These factors, together with the absence of 
any predisposing lesions in nonmyopic eyes, 
were considered as evidence that the etiologic 
factor was perforation of the globe. Addi- 
tional evidence is presented in the last case 
where the scleral scar was seen directly 
and its relation to the retinal break confirmed 
by scleral depression and indirect ophthal- 
moscopy at the time of retinal surgery. 
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Thorough examination of the three de- 
tachments in the first two patients failed to 
reveal definite retinal breaks. This ob- 
servation is similar to that of retinal detach- 
ments after perforation of the eye by foreign 
bodies. 

Accidental perforation of the sclera dur- 
ing muscle surgery may be prevented by 
keeping the point of the needle in view as 
it penetrates the superficial layers of the 
sclera. We believe that the routine use o: 
spatula needles in strabismus surgery reduces 
further the chances of perforation, as sug- 
gested by Gottlieb and Castro.? 

In the event perforation of the globe is 
suspected or actually occurs, pupillary dilata- 
tion for immediate indirect ophthalmoscopy 
should be done; diathermy or cryoapplica- 
tion at the site of perforation is strongly 
suggested. Periodic examination of the 
fundus periphery is also advisable. 


SUMMARY 


Four nonmyopic eyes in three patients de- 
veloped retinal detachment after strabismus 
surgery. Certain features common in all four 
eyes included the presence of a chorioretinal 
scar corresponding in location to the muscle 
operated on, proliferating fibrous tissue ad- 


jacent to the scar, and varying degrees of 
vitreous hemorrhage. These findings were 
similar to those in retinal detachments after 
perforation of the eye by foreign bodies. 

Penetration of the globe by the needle 
during muscle surgery was considered the 
etiologic factor. The use of spatula needles 
to prevent piercing of the globe is suggested, 
and in case such accident is suspected, dia- 
thermy or cryoapplication over the perfora- 
tion site is advised. 
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abd dà cysts. located deep within the 
Juba are rare. They more frequently appear 
in the upper-outer quadrant anteriorly. This 
. report documents a case of a dermoid ex- 
assa in an anterior direction from the 

x of the orbit and exiting through the 
oan wall. It formed a draining sinus in the 
skin 3 cm from the anterolateral orbital mar- 
gin. Dermoids connected with draining 
= sinuses in other parts of the body have been 
zn ^ ; reported, but only rarely in the orbital area. 
E. .. Our patient had proptosis and lateral rectus 
a " 2^ d poupe by the dermoid. 


Sx... CASE REPORT 


P E pir old black girl, first seen in the eye clinic 
at St. Christopher’s Children’s Hospital in August 
3973, had proptosis of the left eye of three years' 
iE duration, according to the child's mother. She also 
ay ere. a draining sinus 3 cm posterior to the lateral 
~ canthus and 1 cm above it. The sinus was 3 mm wide, 
but there was an area of excoriated skin around it, 
b. encompassing an oval-shaped area with the longest 
ES .. dimension of 2.5 cm. Three years previously, the 
i tient had been observed at another eye clinic for 
- proptosis and a left lateral rectus palsy. It did not 
( rogress over a vear's period, so a conservative ap- 
-proach of watching was recommended. The small 
.. draining area had been present since she was 2 years 
— old. Her mother thought it was a nonhealing sore. 
< . In June 1973, the surgery departmert of St. Chris- 
Ks opher’ s Hospital resected a small sinus tract in this 
i = They diagnosed it as a branchial cleft sinus. 
— . . The pathology report showed only fibrous tissue, and 
sii pA, pathologic diagnosis was made. 
» In July 1973, a possible pre-auricular cyst was 
excised from this area. It became infected and had 
to be incised and drained. The area was still draining 
^. when the child > was examined in our clinic in August 
| 1973. At that time her visual acuity was 20/25 in each 
D even pupils. were equal and reactive, and there 
"1 - .was no: farcus-Gunn pupil. With the Hertel exoph- 
a thalmometer the reading was R.E., 15 mm, and L.E., 
y s- 20-mm at the base of 88. There "m marked limita- 
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. tion of abduction of the left eve (Fig. 1) and the 


patient had a small face turn to the left. The oph- 
thalmoscopic examination in each eye was normal. 
Pressure exertec over the left orbit produced a mu- 
copurulent drainage from the sinus tract (Fig. 2). 
No mass was palpable; and x-ray films of the orbits, 
skull, and paranasal sinuses were normal. B-scan 
ultrasound was normal. Results of complete blood 
count and physical examination were normal. The 
proptosis had been present for three years, and all 
studies were normal. Therefore it was decided to 
observe her periodically as an outpatient. 

Three months later the sinus tract was injected 
with contrast material, and x-ray films were taken. 
The study was nondiagnostic, since the dye went in 
only a few millimeters from the skin. Because of 
persistent drainage, the patient was admitted to the 
hospital in March 1974, for an exploration of this 
draining sinus. At this time the proptosis was iden- 
tical as it had been six months preivously. The R.E. 
was 16 mm, and L.E., 20 mm with the base of 88 
on the exophthalmometer. The lateral rectus palsy 
was essentially unchanged. The patient could abduct 
her left eye 10 to 15 degrees past the mid-line. This 
was unchanged from previous examinations. The 
complete blood count and physical examination were 
normal. 

At this time the patient underwent an exploration 
of the sinus tract. The tract extended from the skin, 
3 cm poserior to the lateral canthus and 1 cm above | 
it, down to the zygomatic bone. A Krónlein orbi- 
totomy was performed by using the Stryker saw to 
remove a piece of bone 1.5 X 2 cm rectangularly. 
The fibrous tract, after going through the bone, was 
continuous with a cystic structure, This was dis- _ 
sected free from the orbital surface of the bone of 
the lateral wall. The cyst was traced to the apex of 
the orbit and measured 1 X 2 cm. It was dissected 
free from the periorbita lining the inner surface of 
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the zygomatic bone. (The cyst actually was located 
between the bone and the periorbita.) The periorbita 
was not incised. After the cyst was removed, the 
bone was replaced. Then the sinus tract and the 
excoriated skin around it were excised. The histo- 
pathology of the specimen was characteristic of a 
dermoid cyst. It showed a cystic lesion lined by strat- 
ified squamous epithelium with hair follicles and 
sebaceous glands (Fig. 3). The sinus tract contained 
fibrous tissue with hair follicles and sebaceous 
glands. A part of the tract was lined with stratified 
squamous epithelium, and part contained no epi- 
thelium at all. Two months postoperatively, visual 
acuity was L.E.: 20/25, but there was still a palsy 
of the left lateral rectus muscle. 


DISCUSSION 


The most common locations for dermoids 
are the ovaries, sacral area, and testicles. An 
analysis of 1,495 dermoid cysts at the Mayo 
Clinic from 1910 to 1935 showed 42% in 
the genital area, 45% in the sacral area, and 
7% in the head and neck.’ Of the dermoids 
in the head and neck, one half were in the 
orbital region; of these, 60% were located 
in the outer third of the eyebrow. Only 10% 
of the dermoids of the orbital region were 
within the orbit, and all but one were lo- 
cated in the upper outer quadrant. Mortada,? 
Mehra and Bannerji? Pfeiffer and Nicholl' 
reported proptosis due to dermoids. 

The connection of a dermoid cyst to a 
draining sinus has been reported before. But 
this is more common in areas other than the 
orbit. Szaley and Bledsoe? reported a case of 
congenital dermoid cyst and fistula of the 
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Fig. 3 ( Pollard and Calhoun). Dermoid cyst st Enea 
by stratified squamous epithelium. A hair shaft 
(arrow) and other adnexal appendages are present — 
in the cyst wall (X64). | 


nose. This is a frequent place for the oceur- 
rence of a draining dermoid. In 1967, Dayal 
and Hameed’ reported a case of a dermoid 
'n the upper inner angle of the orbit. It was 
anteriorly located and could be seen easily. 
It drained via a fistula on the tip of the 
nose. Borley* reported a case of a dermoid 
in the posterolateral part of the orbit It 
drained via a fistula into the lower cul-de-sac- 
Pressure on the lower eyelid resulted im an 
oily secretion exuding from the opening of 
the fistula. Samuels* reported a case of a 
dermoid cyst of the orbit that formed a nar- 
row duct and extended through a tiny chan- 
nel in the lateral wall of the orbit. Here it 
formed a knapsack-shaped diverticalum 
under the temporalis muscle. - | 
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Dermoids may appear between 2 and 50 
years of age. However, the peak ages are 
from 3 to 10 years of age and again in the 
third and fourth decades.? 

During the development of the bones of 
the cranium, the embryonic ectoderm and the 
periostium are in apposition at the definitive 
suture lines. Some feel that pieces cf ecto- 
derm are pinched off as the suture lines 
close. Then the ectoderm develops as the 
skin develops but in an ectopic location 
forming a dermoid cyst. This theory aecounts 
for the choristomatous tissue in both bone 
and the orbit. It may extend from the orbit 
to the cranium, paranasal sinuses, or the 
temporal fossa. A dermoid cyst of the 
cranium or paranasal sinuses may also in- 
volve the orbit. Lesions in the bones of the 
cranium or orbit can often be seem with 
x-ray films," but we did not detect any 
defect. Maybe preoperative tomegrams 
would have shown us the defect in the lat- 
eral wall of the orbit through which the 
sinus exited. Also, the release of pressure 
via a draining sinus probably prevented ob- 
vious x-ray film changes. The diagnosis of 
a branchial cleft sinus at the time of the 
first surgery was incorrect. Arey? showed 
that a lesion this far anterior to the ear 


_ cannot represent a branchial cleft cyst or 


fistula. 

The indications for dermoid surge-y are 
often for diagnosis of a mass lesion. Often 
inflammatory signs or evidence of pressure 
on contiguous structures present reasons for 
exploration. The dermoid cyst can produce 
lesions of a lytic nature in bone. Pressure 
from the dermoid can result in fossa forma- 
tion in the bone. (Fossa formation is the 
same as indentation of bone.) Dermoids 
often form sharply circumscribed lesions in 
bone with an increased density of the sur- 


rounding bone. They usually have smooth 
margins. Jones’? had a patient with z der- 


moid cyst of the orbit with carcinomatous 
degeneration of a squamous cell type. 
The Krónlein lateral orbitotomy has long 


been performed for tumors located deep in 
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the orbit, especially on the lateral side.!445 
Care should be taken to excise the entire 
dermoid without perforating the sac. The 
sebaceous, oily material that occupies the 
lumen of the cyst is capable of inciting an 
inflammatory reaction in the soft tissues sur- 
rounding the cyst. The surgeon should check 
for diverticula at the time of surgery. They 
can be a source of recurrence if not re- 
moved.!* 

Moffatt’? reported a dermoid that had an 
hourglass constriction with a deeper portion 
connected to the more superficial part. This 
was similar to our patient who had a super- 
ficial draining sinus tract that had been pre- 
viously excised. The deeper dermoid cyst 
that was connected to this sinus tract, and 
located on the inner side of the zygomatic 
bone, had been missed until our surgical 
exploration. 


SUMMARY 


A. dermoid cyst in a 6-year-old girl, deep 
within the orbit, extended from the apex, 
through the lateral wall, via a fistulous tract 
to the skin, forming a draining sinus. Both 
the deep location and the cutaneous drain- 
age of the cyst are rare presentations of 
this tumor. We used a Kronlein orbitotomy 
to successfully remove the tumor without 
loss of vision. 
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FAMILIAL BILATERAL OPTIC NERVE HYPOPLASIA 


YAMANDU HackENBRUCH, M.D., ENRIQUE MEERHOFF, M.D., RAÓL BEsro, M.D., 
AND Horacio Carposo, M.D. 


Montevideo, Uruguay 


Optic nerve hypoplasia is a congenital de- 
fect of the optic nerve and retina that occurs 
in both unilateral and bilateral forms. 
Two reports of familial disease with bilateral 
involvement have been published.5* 

Hypoplasia of the optic nerve probably 
originates with a defective differentiation of 
the retinal ganglion cell layer before the 17- 
mm stage. Some of the optic nerve fibers fail 
to reach the disk, The mesoderm has nor- 
mally invaginated the optic stalk and there- 
fore the retinal vessels are present.^5(». 668) 
This entity is also called aplasia of the 
optic nerve, but the term aplasia should be 
reserved for a congenital failure of the meso- 
derm to grow into the fetal fissure before the 
10- to 11-mm stage." As noted by Duke- 
Elder,’ 6% the dominant form of con- 
genital optic atrophy is clearly differentiated 
from hypoplasia by the normal size of the 
nerve head found in the former. 

The principal feature of optic nerve hypo- 
plasia is a small, pale, malformed papilla 
reduced in diameter from one half to one 
third of the normal optic disk. In most cases, 
two concentric peripapillary bands are pres- 
ent: the inner one, sometimes incomplete, is 
narrow and contains a grayish-black pig- 
ment; the outer band consists of a yellowish 
pigmented halo. The retina and its vessels are 
normal although some cases showing a nar- 
rower diameter have been reported.? 

Characteristic of this defect is marked 
visual impairment from birth. The photom- 
otor reflex may be abolished, decreased in 
intensity, or even normal.!? 
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The consensual reflex is intact in all uni- 
lateral cases of optic nerve hypoplasia." The 
clinical findings are based mostly on their 
functional repercussion. In patients who are 
not blind only the peripheral sector or the 
papillomacular bundle of the optic fibers are 
affected.t Unilateral cases may present a dis- 
parity in size between both optic canals.25:2 
Such hypoplasia is generally accompanied by 
strabismus. It has been found associated with 
ocular, central nervous system malforma- 
tions or chromosomal abnormalities, or 
both.^^515:4 Ellenberger and Runyan!? sup- 
ported the idea that optic nerve hypoplasia 
may be indicative of cerebral malformations. 

We describe a third familial case of bi- 
lateral optic nerve hypoplasia affecting four 
generations. In the affected family hypo- 
plasia was probably inherited as an auto- 
somal dominant trait. 


CASE REPORTS 


Five members of the family were examined. Three 
of them (IT-2, III-2, and IV-2) presented optic nerve 
hypoplasia (Fig. 1). Two deceased members (I-1 
and II-1) were probably affected, according to re- 
ports of the family. 

Patient 11-2—A 59-year-old woman had bilateral 
defective visual acuity since birth. At present she 
has vascular hypertension. All laboratory tests were 
normal. Visual acuity was 0.1 at 1 m in each eye. 
She had no refractive error. Wandering movements 
of both eyes and alternating convergent strabismus 
were present. Ocular extrinsic motility was normal. 
The anterior chambers and lenses were also normal. 
The patient presented weak bilateral photomotor 
reflexes. 

The right fundus (Fig. 2, left) showed a small 
pale disk with the two incomplete typical halos of 
optic nerve hypoplasia around the nasal border. In 
the left eye (Fig. 2, right) the disk was small and 
pale, but the two peripapillary halos were less marked. 
Thin retinal arteries of irregular diameter were ob- 
served. Both maculae were normal in appearance. 
A moderately diffuse choroidal atrophy was present. 

Patient 111-2—4A 39-year-old woman, daughter of 
II-2, had bilateral low visual acuity since birth. 
Results of all laboratory tests were normal. Visual 
acuity was 0.1 at 2 m in each eye. No refractive 
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errors were detected. The patient presented wander- 
ing eye movements. Photomotor reflexes, anterior 
chambers, and lenses of both eyes were normal. The 
right fundus (Fig. 3, left) showed a small pale disk, 
with a discontinuous, dark, granular pigmented halo, 
clearly visible on the temporal border and very faint 
on the nasal border. A wide yellowish ring completely 
surrounded both the pigmented halo and the disk. 
A small pale disk was also visible in the left eye 
(Fig. 3, right). A narrow pigmented crescent was 
seen at the temporal area. A complete pale yellowish 
halo was also present. The retina and its vessels had 
a normal appearance. The visual field (Fig. 4) 
showed a marked narrowing of all the isopters, the 
inferior nasal and both superior segments were par- 
ticularly affected. The b-wave amplitude was 
slightly decreased in the electroretinogram. The 
dark-adaptation curve was normal. 

Fluorescein angiography (Fig. 5) showed a faint 
papillary fluorescence in the central area of the disk 
during the arterial and arteriovenous phases. Both 
optic canal diameters were normal. 

Patient 1V-2—A 5-year-old girl, daughter of Pa- 
tient III-2, had bilateral defective vision and inter- Pj 
mittent esotropia since birth. Visual acuity was 0.1 1 
at 1 m in each eye. No refractive errors were 
present, Wandering movements of both eyes were 


visible and fixation occurred with a slight eleva- D Z | 3 
tion of both ocular axes, similar to that seen iu = EXAMINED | à 
the mother (Fig. 6). Photomotor reflexes, anterior 

chambers, and Ed were normal in both eyes. The L2 ul = AFFECTED |o | 
right fundus (Fig. 7, left) showed a small pale disk, 

completely surrounded by two typical bands. The K — PROPOSITI 
retina as well as its vessels were normal. The left 

eye (Fig. 7, right) presented a small pale vertically Fig. 1 (Hackenbruch, Meerhoff, Besio, and Car- | 
elongated disk. A dark granular pigmented halo was doso). Family pedigree. | 
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Fig. 2 (Hackenbruch, Meerhoff, Besio, and Cardoso). Patient II-2. Left, Right eye showing small, pale | a 
disk with moderate signs of hypoplasia. Right, Left eye, peripapillary halos are not as clearly definec | | 
A hypoplastic small pale papilla is also demonstrated. 
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Fig. 3 (Hackenbruch, Meerhoff, Besio, and Cardoso). Patient III-2. Typical appearance of hypoplasia 
of the optic nerve, the double halo o: the left eye (at right) is not so pigmented as in the right eve (at 


left). 


observed surrounding the papilla; it was clear at the 
inferior temporal aspect but reduced to a faint line 
at the superior temporal area. The yellowish halo 
was almost completely covered by patches of a dark, 
granular, pigment. A "situs inversus" of the disk 
with normal retinal vessels was observed, The pa- 
tient's visual field (Fig. 8) was remarkably similar 
to that of her mother (III-2). The cark-adaptation 


" 
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Fig. 4 (Hackenbruch, Meerhoff, Besio, and Cardoso). Patient I1I-2. Peripheral visual fields demon- 
strating temporal defects (LE: 3/330 white and 5/330 white; RE: 3/330 white and 5/330 white). Both 


curve was normal. Radiologic examination disclosed 
no difference betweer both optic foramina. 

Patient IV-1—The 1l-year-old brother of the 
propositus did not show abnormalities at the oph- 
thalmological examination, both papillae were small 
but normally colored. 

The derma'ozliphic studies performed in all the 


members of the family were within normal limits. 





the superior and the nasal inferior areas are particularly affected. 
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— According to information gathered from the mem- 
jers of the family a fourth generation was probably 
Mfected. The visual acuity of two deceased men 
(I-1 and II-1) was poor and they showed wander- 
ng movements of the eyes. 


DISCUSSION 


The cases described were bilaterally af- 
fected as in the families reported by Kytilà 
and Miettinen® and by Missiroli. In each 
case, a small pale disk surrounded by typical 
peripapillary halos, poor visual acuity, 
and continual wandering movements of the 
eyes were the more significant findings. 

Fixation was accomplished with the supe- 
rior hemiretina in III-2 and IV-2. Perimetry 
studies of these patients showed a marked 
narrowing. The superior and inferior nasal 
segments as well as the superior temporal 
segment were conspicuously affected. 

In a patient with optic nerve hypoplasia 
and normal visual acuity, Gardner and Ir- 
ving!? found fluorescence in the optic nerve 
area during the arterial phase of fluorescein 
angiography. Such an appearance was con- 
trasted with the dark nonvascular scleral ring 
presented in the patient. In our Patient I11-2 
the fluorescein angiography showed faint 


and 


Fig. 5 (Hackenbruch, Meerhoff, Besio, 
k oso). Patient III-2. Fluorescein angiography 
| E right eye, showing weak central fluorescence of 
the disk in the arterial phase. 
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Fig. 6 isi c MN Meerhoff, Bésio, aed Car- 
doso). Patients III-2 and IV-2. The fixation is 
done with a moderated elevation of ocular axes in 
both patients. 


fluorescence in the optic nerve head. This 


could be explained by scanty vascularization | 


of the papilla. 

Walton and Row’® described several cases 
of optic nerve hypoplasia with normal photo- 
motor reflexes. Two of our patients (III-2 
and IV-2) presented normal photomotor re- 
flexes, but in Patient II-2 these were bilater- 
ally diminished. 

Situs inversus of the disk was found as an 
associated malformation in Patient IV-2. 
Vascular hypertension was the probable ori- 
gin of the narrow retinal vessels observed in 
Patient I1-2. 

The ERG performed in Patient III-2 
showed only slight alterations. Damel amd 
Lavin’? reported normal ERGs in their foar 
patients. 

Recent publications"? have pointed out 
that the frequency of optic nerve hypoplasia 
is greater than previously supposed. Failure 
to recognize the typical appearance of the 
disk could explain the few reported familial 
and sporadic cases. The disk and surround- 
ing halos may resemble, in a brief ophthzl- 
mic examination, a normal-sized papilla. In 
such cases, the head of the nerve is coa- 


fused with the physiologic cup. These clinical | 


misinterpretations can be avoided if the in- 
direct ophthalmoscope and fundus photog- 
raphy are used for examination in doubtful 
cases. An additional number of cases would 
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Fig. 7 (Hackenbruch, Meerhoff, Besic, and Cardoso). Patient IV-2. Left, Right eye shows typical 
. image of hypoplasia of the optic nerve. Right, In the left eye the hypoplastic optic nerve image is associated 


with situs inversus. 


be also misinterpreted if a full clinical pic- 
ture is expected in all patients. According to 
Edwards and Layden,' the diagnostic cate- 
gories of this congenital malformation may 
be expanded to include more subtle defects. 
Essential for the diagnosis of nerve head 


hypoplasia is the marked visual impairment 
from birth, as was found in our patients. 
Nevertheless, as Gardner and Irving™ con- 
cluded in patients with normal visual acuity, 
the degree of visual defect is not parallel to 
the papillar alteration appearance. On the 





Fig 8 (Hackenbruch, Meerhoff, Besio and Cardoso 


RIGHT 


). Patient IV-2. Visual field remarkably similar 


(LE: 3/330 white and 5/330 white; RE: 3/330 white and 5/330 white) to the one presented by Patient 


III-2 (Fig. 4). 
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ther hand, Walsh and Hoyt'' contended 
hese contradictory situations would not oc- 
“ur in patients with optic nerve hypoplasia, 
jut in patients with small but normal papillae. 

Only two familial cases of bilateral optic 
aerve hypoplasia have been previously re- 
ported. Missiroli® reported three affected 
nembers of a family (two sisters and one 
brother). Both parents were normal and non- 
consanguineous. Kytilà and Miettinen’ re- 
ported two affected brothers in an otherwise 
normal nonconsanguineous family. No mech- 
anism of transmission was postulated in 
either report. Rahn!* in her review of this 
disease proposed an autosomal dominant type 
of inheritance, but the study of both pedi- 
grees would rather suggest an "autosomal 
recessive pattern. 

In the family studied by us the defect 
would probably be transmitted as an auto- 
somal dominant character. As both affected 
men (I-1 and II-1) were dead at the time 
of the present study, the male-to-male trans- 
mission was not confirmed, but information 
obtained from the family was precise enough 
to rule out a possible X-chromosome-linked 
mechanism. 

Although there are few familial cases of 
this disease reported in the literature, the 
interpretation of the pedigrees presented 
does not support the idea of a unique type of 
inheritance. Therefore, the same clinical pic- 
ture could be inherited either as an autosomal 
dominant or an autosomal recessive trait. 

In view of the different degree of affecta- 
tion reported by Whynnery and Blodi? and 
Gardner and Irving," the study of the pa- 
tients' relatives, at least in bilateral cases, 
would be mandatory for the detection of 
more subtle familial defects. The similar 
clinical features found in two adults and in a 
child corresponding to thrée generations 
would be in accordance with the hypothesis 
of a stationary nature of the defect through 
life, as suggested by Fontaine."* 


SUMMARY 


— Bilateral optic nerve hypoplasia affected 
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five individuals corresponding to four gen- 
erations of a family. Two deceased men 
were also apparently affected. The three pa- 
tients studied, two women and a girl, pre- 
sented the same clinical picture: poor visual 
acuity; small, pale and malformed papilla; 
two concentric peripapillary halos ; and wan- 
dering movements of the eyes. Fluorescein 
angiography performed in the propositus 
mother showed a faint papillary fluorescence. 

At variance with the two familial cases se- 
ported, the pedigree clearly suggests an auto- 
somal dominant type of inheritance. Similar 
clinical features found in other patients sug- 
gest a stationary nature of the defect. 
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OPHTHALMIC MINIATURE 


In this countryside ( Western Nigeria) of dense rain forests the sky 
is only partially glimpsed above settlements and farm plots. Unlike the 
people living in the savannah country to the north, or in the desert still 
further beyond, the inhabitants of this area have little awareness of the 
vastness of the heavens. The humid climate often clothes what can be 
seen of the sky with sullen clouds, and, for fully half the year, sudden 
thunderstorms are liable to descend precipitately at dusk. It is a myopic, 
green landscape where close-up detail predominates, as in the pictures 
of the Douanier Rousseau, and where the spirits of the bush are con- 
tinually felt to be present among the dark treetops and in the depths of 
the dense undergrowth. Sun, moon and stars scarcelv feature in Yoruba 


religion. 


Una Maclean 
Magical Medicine, 
Penguin Press, 1971 
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ELECTRON MICROSCOPIC DIAGNOSIS OF MEDULLOEPITHELIOMA 


FREDERICK A. JAKonrEc, M.D., GroncE M. Howarp, M.D., 
Ropert M. EttswortH, M.D., AND MOSHE Rosen, B.S. 
New York, New York 


Medulloepithelioma (formerly called 
diktyoma) is an embryonal tumor arising 
from the unpigmented ciliary epithelium.*”” 
By means of the electron microscopic ex- 
amination of a cyst obtained from the an- 
terior chamber, we diagnosed a medullo- 
epithelioma of the ciliary body without 
enucleation. Trial conservative cryotherapy 
has partially controlled the growth of 
the tumor and the associated glaucoma. The 
ultrastructural findings provide a_ better 
understanding of the histogenesis of this 
tumor. 

CASE REPORT 


Heterochromia and a white spot on the left iris 
was noted in a 6-month-old white boy. Several 
examinations under anesthesia led to the tentative 
diagnosis of uveitis. The condition was managed 
with sub-Tenon’s corticosteroid injections and 
corticosteroid drops. 

At age 16 months the patient was seen at the 
Mayo Clinic. A history of reddening and tearing of 
the left eye was obtained from the parents. Fixation 
was well maintained and central with the left eve. 
An examination under anesthesia disclosed that the 
eyes were normotensive and of normal size. Amor- 
phous white material was noted in the anterior 
chamber of the left eye. In early December 1973, 
three months after the patient's first visit to the 
Mayo Clinic, the examination under anesthesia was 
repeated. There was a slight increase in the corneal 
diameter of the left eye and tension was 35 mm 
Hg by applanation tonometry. The amorphous ma- 
terial previously noted in the anterior chamber had 
not changed in amount or appearance. There was 
iris thickening with a delicate neovascularization 
throughout. The lens appeared to be displaced down 
and nasally by a superotemporal mass. In the 
superotemporal quadrant, in the area of the ciliary 
processes, there were multiple cystic globular 
masses. Neovascularized white tissue extended in 
the same quadrant from the pars plana to just 
behind the zone of the globular masses. A delicate 


From the Departments of Ophthalmology ( Drs. 
Jakobiec, Howard, and Ellsworth) and Pathology 
(Dr. Rosen), College of Physicians and Surgeons, 
Columbia University, New York, New York. 

- Reprint requests to: Frederick A. Jakobiec, M.D., 
Edward S. Harkness Eye Institute, Columbia 
Presbyterian Medical Center, New York, NY 10032. 


retrolental membrane extended from the ciliary 
processes in the superotemporal quadrant. Infero- 
temporally an abnormal white-gray area involwed 
the ciliary body and pars plana, spilling over orto 
the most anterior portion of the retina. There was 
the suggestion of a pigmented cuff around the 
posterior aspect of the retinal part of the lesien. 
Small strands of tissue extended from the infero- 
temporal pars plana region to an area just supero- 
temporal to the macula. Superonasally several of 
the ciliary processes were involved in a whitesh 
glial mass. Increased tesselation of the posteror 
retina of this eye suggested a decrease in the 
amount of pigmentation, but the retina appeared 
otherwise functional. 

On Dec. 19, the patient was examined at the 
Edward S. Harkness Eye Institute. Examinatson 
under anesthesia revealed findings similar to these 
previously reported. The two cysts in the anteror 
chamber moved from the dependent inferior angle 
to the superior angle when the globe was supra- 
ducted with the patient in the supine position (Figs. 
1 and 2). Translucent, gray, multiple cysts, per- 
haps 20 in all, and located temporally, involved he 
pars plana and ciliary processes from 11:30 to 
6 o'clock. These cysts appeared to lie anterior and 
posterior to the zonular fibers. The lens was 
flattened in the superotemporal quadrant. Nosaily 
from 8 to 11 o'clock was gray-tan, faintly elevated 
tissue, of approximately 2 disk diameters in width, 
running circumferentially between the ora serrata 
and the equator. Multiple white strands emanated 
from this material into the vitreous cavity. The 
only normal peripheral retina was restricted to the 
6 and 8 o'clock meridians. An operation was per- 
formed consisting of a superior conjunctival fap 
and 4-mm limbal section. The posterior lip of the 
wound was gently depressed and the two cysts in 
the anterior chamber presented at the wound edze. 
Both specimens were 1 to 2 mm in diameter and 
gelatinous. | 

Since establishment of diagnosis, the patient Las 
received. four treatments with cryotherapy, each 
through 180 degrees, to the ciliary region. This ther- 
apy, coupled with epinephrine hydrochloride (Glzu- 
con drops), has reduced ocular pressure to 33 mm 
Hg. The tumor has regressed slightly under tais 
regimen. 


RESULTS 


Light microscopy—One of the cysts was 
placed in Bouin’s solution for light micro- 
scopic processing, while the other cyst was 
fixed in glutaraldehyde for electron micro- 
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Fig. 1 (Jakobiec, Howard, Ellsworth, and Ro- 
sen). Two white flocculi are shown in the inferior 
angle. Tumor is seen temporally behind the dilated 
iris. 


scopy. The material was so friable that the 
Douin-fixed tissue fragmented in the course 
of the slightest handling, A Millipore filter 
preparation with Papanicolaou staining. re- 
vealed small round cells which were not di- 
agnostic. 

Electron microscopy—The tissue fixed in 
glutaraldehyde was sufficient for ore Epon 
block. Thick sections were not obtained for 
fear that valuable tissue would be lost in 
this procedure; therefore thin sections were 
directly cut. 

The cells were arranged around lumina 
(Figs. 3-5) into which cilia and microvilli 
projected. A band of desmosome-like con- 
nections  (zonula adhaerens) created a 
complex girdle of intercellular adhesions 
near the lumen (Figs. 3-5). When the cilia 
were examined in cross section, they con- 
sisted of nine pairs of peripheral doublets 
without a central doublet (Fig. 5, inset). 
The lateral surfaces of the cells were 
straight and occasionally exhibited a poorly 
developed desmosome (macula adhaerens 
diminuta) (Fig. 6). The nucle: were oval ; 
the nuclear membrane showed no unusual 
modifications or reduplications (Figs. 3 and 
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6). Many mitochondria and rare short pro- 
files of rough-surfaced endoplasmic reticu- 
lum were found throughout the cytoplasm 
(Fig. 6). Polyribosomes, neurotubules, and 
mitochondria were more conspicuous toward 
the luminal aspect of the cells (Figs. 3-5). 
Sparse microfilaments were scattered 
throughout the cytoplasm. The Golgi appa- 
ratus was moderately well developed and 
was present in the middle zone of the cell, 
to one side of the nucleus (Fig. 6). Mitoses 
were encountered among the cells in rosette 
formations (Fig. 3). 


DISCUSSION 

The rationale for the trial of conservative 
cryotherapy, which has met with limited 
success in controlling both the tumor’s 
growth and the associated glaucoma, stems 
from the fact that strictly intraocular 
medulloepitheliomas have not been known 
to metastasize.^* More dangerous in their 


behavior are tumors developing atypically in 
the region of the optic nerve head, which 
have a propensity to grow into the Orbit, 
widespread 


after which metastases 


occur. ^? 


can 





Fig. 2 (Jakobiec, Howard, Ellsworth, and Ro- 
sen). On supraduciion of the globe, the flocculi 
move superiorly. 
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Fig. 3 (Jakobiec, Howard, Ellsworth, and Rosen). A group of cells forming a lumen (L) below are 
shown. The nuclei are at the top of the electron micrograph; mitochondria are clustered on the bottom 
left; a lumen-forming cell in mitosis (M) (7,000) 
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Fig. 4 (Jakobiec, Howard, Ellsworth, and Rosen). Cilia (arrows) project into a lumen (L). A complex 


band of membrane densities constitutes a zonula adhaerens near the lumen (10,000). 


The distinctive features of the rosetting 
cells in the present case will be summarized 
and contrasted with those of medulloepi- 
thelioma and ependymoma of the central 
hervous system, as well as with those of 
retinoblastoma. Figure 7 summarizes the 
differential electron microscopic points. 

Medulloepithelioma of the ciliary body— 
The tumor cells obtained from the anterior 
chamber were organized into lumina. A 
highly developed, circumferential zonula ad- 
haerens was found at the luminal surface. 


Cilia projected into the lumina; on cross 
section they consisted of nine peripheral 
doublets without a central doublet, consis- 
tent with nonmotile neuronal cilia.’ Neuro- 
tubules were a prominent cytoplasmic 
feature. Iwamoto, Witmer, and Landolt? 
examined a medulloepithelioma of the ciliary 
body by electron microscopy, but failed to 
comment on the structure of the cilia or the 
prominence of the neurotubules. They did 
find, however, synaptic structures within the 
tumor. Their nonlumen-forming undifferen 
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I nmm | à 
Fig. 5 (Jakobiec, Howard, Ellsworth, and Rosen). Microtubules (small arrows) are found in the 
apical portions of the cells near a lumen (L). Polyribosomes (p) are clustered near the lumen. Plasma 
membrane densifications (large arrows) create the zonula adhaerens. Many cilia are cut in cross seetion in 
the lumen. Inset, cilium cut in cross section displaying nine peripheral doublets without a central doublet 


(22,000; inset, x 32,000). 
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Fig. 6 (Jakobiec, Howard, Ellsworth, and Rosen). Portions of several cells show mitochondria (M), 
rare profiles of rough-surfaced endoplasmic reticulum (ER), a Golgi apparatus (G), and attenuated 


desmosomes (arrows) (17,000). 


tiated cells were reminiscent of similar cells 
in retinoblastoma. 

Medulloepithelioma and ependymoma of 
the central nervous system—lIt is important 
nosologically and conceptually to distinguish 


medulloepithelioma of the eye from a like- 
named tumor of the central nervous sys- 
tem, which is a rare embryonal tumor oc- 
curring near the ventricular system in 
children.'^?? The tumor of the central ner- 
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Fig. 7 (Jakobiec, Howard, Ellsworth, and Rosen). Schematic diagrams of primitive lumen-forming 
neural cells. A, Medullary epithelial cells of tke embryonic neural tube show occluding junction €Zo) 
and desmosome specialization (d). There are a few cytoplasmic organelles and microtubules. The cium 
shown in cross section contains nine peripheral doublets and a central doublet. The occluding junetion 
and this kind of motile cilium prevent leakage and promote movement of the neural tube fluid. Ependy- 
moma cells display these ultrastructural features. B, Ciliary body medulloepithelioma cells form a eom- 
plex and well-developed zonula adhaerens (Za). Many microtubules and mitochondria are found in the 
apical cytoplasm, while short profiles of rough surfaced endoplasmic reticulum (RER) are distributed 
throughout the cells. The nonmotile cilia lack a central doublet. There are no occluding junctions. C, Re- 
tinoblastoma cells lack well-developed zonula adhaerens, unless there is abortive photoreceptor differentia- 
tion. D, A retinoblastoma fleurette is at left and an abortive photoreceptor at right. Retinoblastoma -ells 
do not exhibit occluding junctions in their rosettes. Za indicates zonula adhaerens. Retinoblastoma cells 
possess distinctive ultrastructural markers (shown in C), such as triple membered structures of the 
nuclear membrane (TMS) and dene core granules (G), which to date have not been found in medallo- 


epithelioma cells. 
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vous system forms tubules and fronds of 
columnar cells with clear internal and ex- 
ternal limiting membranes, in contrast to 
medulloepithelioma of the ciliary body 
which, as Zimmerman? has emphasized, 
possesses a well-defined limiting membrane 
only on the luminal aspect of the tubular for- 
mations. Electron microscopy has not been 
performed on medullo-epithelioma of the 
brain, but studies on the medullary epithe- 
lium of the embryonic neural tubet? show 
motile cilia with nine peripheral doublets and 
a central doublet, occluding junctions, modest 
desmosomes, and few neurotubules. Epen- 
dymal cells are the latter-day descendants of 
the medullary epithelium of the primitive 
neural tube; ependymoma rosettes in conse- 
. quence of their cytogenesis do not possess the 

highly developed and complex zonula ad- 
haerens of medulloepithelioma of the eye, but 
rather display occluding junctions and focal 
. desmosomes.'*!5 Cytoplasmic filaments are 
more conspicuous than neurotubules. Oc- 
cluding junctions have not been found in 
 medulloepithelioma of the ciliary body, al- 
| though they have been found between the ma- 
ture unpigmented epithelial cells of the pars 
plana, where a barrier function is in opera- 


= tion." 


Retinoblastoma—As in medulloepitheli- 
oma of the ciliary body, retinoblastoma 
rosetting cells have prominent neurotub- 
 ules* and nonmotile neuronal cilia with 
nine peripheral doublets but no central 
doublet.5 In two dimensions, the intercellu- 
lar attachments resemble simple desmosomes 
although serial sectioning would show that 
the junctions extend completely around the 
cell, and are thus technically zonulze. If there 
| is photoreceptor of fleurette differentiation,’ 
_ however, one finds a more highly developed 
belt-like zonula adhaerens resembling a limit- 
. ing membrane. Tight junctions or occluding 
junctions have not been found. The triple 
 membered structures of the nuclear mem- 
brane in retinoblastoma cells have not yet 
been found in medulloepithelioma.2° Dense 
core granules in retinoblastoma cells? may 
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be the substrate for the increased bioamine 
degradation products in the urine of retino- 
blastoma patients.?! 

Because of the presence of neurotubules, 
neuronal cilia, and the complex zonula 
adhaerens, which is better developed than 
the primitive desmosomes of the medullary 
epithelium of the embryonic neural tube, we 
believe medulloepithelioma of the eye is an 
embryonal neuroepithelioma with differenti- 
ating capabilities. Retinoblastoma shows 
fleurette and abortive photoreceptor differ- 
entiations, indicating that the posterior 
medullary epithelium of the optic vesicle has 
a different ontogenetic fate than the an- 
terior medullary epithelium near the ora 
serrata, which is not destined for photorecep- 
tor differentiation. The persistent medullary 
epithelium of the eye spawning ocular 
medulloepithelioma evidences | more ad- 
vanced differentiation than the medullary 
epithelium of the neural tube. 


SUMMARY 


A 20-month-old boy with a ciliary body 
tumor presented with two white flocculi float- 
ing in the anterior chamber of his left eye. 
This material was examined by electron mi- 
croscopy. Both the clinical appearance of 
the tumor and the ultrastructural findings 
suggested the diagnosis of medulloepitheli- 
oma. The flocculi contained tumor cells 
forming lumina and displaying neuronal-type 
cilia, neurotubules, and a complex band of 
apical desmosomal junctions. Since the last 
finding is not present in retinoblastoma 
rosettes in the absence of fleurette differentia- 
tion, it distinguishes medulloepithelioma 
from retinoblastoma, The electron micro- 
scopic diagnosis has permitted a trial period 
of conservative crvotherapy directed at the 
tumor and the associated glaucoma. The elec- 
tron microscopic characteristics of the 
tumor favor the neuroepitheliomatous and 
neuroblastic differentiation of medullo- 
epithelioma rather than ependymal differen- 
tiation. 
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NOTES, CASES, INSTRUMENTS 


NEW EXTRAOCULAR MUSCLE 
CLAMP 


Joun A. Dyer, M.D 


Rochester, Minnesota 


A small vascular clamp with the serrated 
edges at a 45° angle (Figure) holds extra- 
ocular muscles firmly without crushing. The 
instrument may be applied from either side 
of the muscle. 





Figure (Dyer). Clamp open. 


The instrument is manufactured by V. 
Mueller and Company, 6600 W. Touhy Ave., 
Chicago, IL. 60648. 


SUMMARY 


A small vascular clamp with the serrated 
edges at a 45? angle holds extraocular muscles 
firmly without crushing. 


From the Department of Ophthalmology, Mayo 
Clinic and Mayo Foundation, Rochester, Minnesota. 

Reprint requests to J. A. Dyer, M.D., Mayo 
Clinic, Rochester, MN 55901. 


ORBITAL FLOOR ELEVATOR 


RICHARD P. CARROLL, M.D., AND 
RogerT B. Wizkiws, M.D. 


Houston, Texas 


Several instruments are available to help 
lift orbital contents out of an orbital floor 
fracture and to reposition or remove bony 
fragments. This orbital floor elevator 
(Figure) is a multipurpose instrument.* 
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Figure (Carroll and Wilkins). Orbital floor ele- 


vator, 15 cm. 


The thin, blunt, sturdy spatula fits easily 
into the subperiosteal space and may be used 
to remove incarcerated tissue from the defect 
or to elevate the orbital contents while an 
implent is being inserted. 

Muscle hooks are frequently used in the 
repair of blowout fractures, but their 909 
angle often makes manipulation within the 
orbit difficult. The hook end of this eleva- 
tor with an angle of 45° is easily ro- 
tated within the subperiosteal space. It may 
be used to pull incarcerated muscle out of the 
floor defect, or to move bony f ragments either 
into the maxillary sinus or into their proper 
position. 


SUMMARY 


A. 15-cm orbital floor elevator was used to 
lift orbital contents, and to reposition and 
remove bony fragments during orbital floor 


repair procedure. 


Reprint requests to Richard P. Carroll, M.D., 
Minnesota Eye Clinic, 1573 University Ave, St. 
Paul, MN 55104. 

*'[he orbital floor instrument is available from 
Storz Instrument Company, St. Louis, Missouri. 
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MEETINGS, CONFERENCES, SYMPOSIA 


Epirep By THOMAS CHALKLEY, M.D. 


THE INTERNATIONAL CONGRESS 
FOR THE PREVENTION 
OF BLINDNESS 

The Ophthalmological Society of Egypt 
held a five-day International Congress for 
the Prevention of Blindness in Cairo Nov. 
8-12, 1974. The Congress was attended by 
400 ophthalmologists from 22 countries. 

The principal subjects for discussion were 
the acute opththalmias, This was appropri- 
ate, as 57% of blindness in Egypt is caused 
by infectious ophthalmia. Other causes of 
blindness are hereditary and congenital mal- 
formations and ophthalmic complications of 
fevers such as measles, meningitis, diph- 
theria, and smallpox. Trauma also ranks 
high on the list of preventable blinding eye 
disease. 

The blindness rate in Egypt is one of the 
highest in the world, 35.5 persons per 10,000 
population according to the 1960 census. 
From time immemorial, the acute ophthal- 
mias have ravaged Egypt until Egypt justi- 
fied the reputation of being a "Land of the 
Blind." These ophthalmias assume a clock- 
work-like epidemic periodicity every year and 
occur mainly in children during the first five 
years of life. 

According to the health minister, there 
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are currently over 150 ophthalmologic clinics 
providing treatment for approximately three 
million patients a year. 


Other subjects discussed included the pre- 


vention of glaucoma, by Professor W. Levd- 


hecker of West Germany ; the present status 
of diabetic retinopathy, by Professor Dubois- 
Poulsen of France; and retinal detachment, 
by Dr. MacKenzie Freeman of Boston. 
Other speakers included Professor Almalric 
of France, Dr. Y. F. Maichuk of Russia, 
and Professor Geisman of West Germanr. 
At the completion of the Congress, Egyp- 
tian ophthalmologists organized a new So- 


ciety for the Prevention of Blindness for the | 





purpose of health education of the public, | 3 


emphasis on improved sanitary measures, 
the training of paramedical personnel, and 
liaison with international organizations con- 
cerned with the prevention of blindness. 
The social program of the meetings m- 
cluded visits to the Pyramids; the Cairo 
Museum; formal dinners hosted by tae 
Minister of Health, Moyhi El Din and the 
President of the Congress, Dr. Ibraham 
Abboud. The hospitality, kindness, and 
friendship extended by the organizers are 
memories to be cherished for years to come. 
WILLIAM JOHN HOLMES 
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THE DERRICK VAIL MEMORIAL 
COLLECTION 

Derrick Vail particularly loved books. He 
cherished old volumes and his bookshelves 
were filled with beautifully bound works of 
another age. His study and library were 
furnished in the fashion of a mid-eighteenth 
century English gentleman and scholar. Ap- 
propriately he ‘enjoyed Samuel Johnson and 
collected not only first editions of Johnson's 
writings but other material of the Georgian 
age. I suspect he might have chosen 1762 
as his favorite year when Johnson acquired 
the means to indulge his talk out. 

The Directors of the Ophthalmic Pub- 
lishing Company had this love of books in 
mind when they sought to commemorate Dr. 
Vail's name and his contributions to oph- 
thalmology and the JounNAL. His contribu- 
tions were documented in these pages in 
May 1966. He began contributing to the 
abstract section of the JOURNAL by survey- 
ing French scientific literature in 1925. He 


became editor-in-chief in 1940 when the paid 
circulation stood at about 1,800. After his 
return from World War II, he made the 
JOURNAL enormously powerful through a 
series of editorials described by Francis 
Heed Adler as “forceful, often humorous, 
sometimes controversial, but always com- 
manding attention" (Am. J. Ophthalmol. 
61:966, 1966). Johnson demanded no more! 

While editor, Vail unceasingly encouraged 
young physicians to publish and the maiden 
contributions of scores of ophthalmologists 
were published under his aegis. He en- 
couraged particularly circulation outside the 
United States and when he retired as editor- 
in-chief the circulation of 9,483 included 
3,178 foreign subscriptions. 

Dr. Vail served as professor of ophthal- 
mology and chairman of the Department of 
Ophthalmology at Northwestern University 
from 1944 until 1966, and until his death 
as emeritus professor. The Directors of the 
Ophthalmic Publishing Company after much 
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Bookplate for Derrick Vail Memorial Collection. 
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discussion concluded that a Derrick Vail 
Memorial Collection at the Northwestern 
University Medical School would be par- 
ticularly appropriate and would commemo- 
rate his memory in a way he would have 
enjoyed. Mr. William Beatty, Professor of 
Medical Bibliography at the Medical School, 
will use the funds contributed by the Oph- 
thalmic Publishing Company, friends, and 
admirers of Derrick Vail to purchase rare 
medical books. These will be maintained in 
a special collection of historic books at the 
Northwestern Medical School Library, In 
addition to money the Vail collection will 
accept books, both old and new, medical 
and nonmedical. Duplicates will be traded 
or sold to provide additional books for the 
collection. A special bookplate to designate 
books in the collection was designed by Mr. 
Moody of the Northwestern University Li- 
brary staff (Figure). 

— The Directors hope by this means not 
only to keep the memory and accomplish- 
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ments of Derrick Vail fresh in the minds — - 
and hearts of those who knew and loved —— | 
him but also to indicate to ophthalmologists | 
yet unborn that he was a dedicated, respected — 
teacher whose energy, pen, and foresight | 3 
advanced the science and the art of oph- | 3 | 
thalmology. L A | 
FRANK W. NEWELL |  - 
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HERMANN MARTIN BURIAN 
1906-1974 i 


Hermann Martin Burian died Nov. 25, ; 
1974, while on a lecture trip to Italy. He | — 
was born to Austrian parents in Naples, tag 
Italy, where his father, a distinguished phys- | 
iologist, headed a division at the famous | | 
Stazione Zoologica. The family moved later | 
to Leipzig and Belgrade where his father 
held professorships. Dr. Burian received his 
elementary and secondary education m 
Naples and Leipzig and obtained his medi- 
cal degree from the University of Belgrade | 
in 1930. Between 1931 and 1936 he worked | - 
in the laboratories of such illustrious teach- | i. 
ers as Weigert (Leipzig), Siegriest and |  . 
Goldmann (Berne), and Tschermak and | - 
Schubert (Prague). He studied photochem- — 
istry, visual physiology, and visual optics: 3 
it was during these years that his lifelong — | 
interest in visual research was kindled. Ir 
1936 he accepted an invitation to join Alfrec 
Bielschowsky at the Dartmouth Eye Insti- 
tute. It was the influence of this great master, 
who soon became Burian's mentor, and the 
daily contact with such outstanding co- 
workers as Ames, Lancaster, Linksz, Boeder, 
Ogle, and Herzau that influenced Dr. 
Burian’s entire scientific career. Upon 
Bielschowsky’s death, Dr. Burian became 
his scientific heir, continued and greatly ex- — | 
panded his work, and became head of the | 
Dartmouth Eye Institute. He left Dartmouth — i 

[ 


: 


in 1945 and was in private practice in Boston — 
until 1951 when he joined the faculty of the — 
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Hermann M. Burian, M D. 


Department of Ophthalmology at the State 
University of Iowa as an associate professor. 
In 1956 he became professor and remained 
in this position until his retirement. It was 
at Iowa that Dr. Burian spent the most pro- 
ductive period of his life, published more 
than 150 papers, attracted patients and stu- 
dents from all over the world, and made 
lasting contributions to the field of strabis- 
mus, electrophysiology, developmental anat- 
omy, and congenital glaucoma. Together with 
Lee Allen, he pioneered the trabeculotomy 
ab externo, an operation now widely per- 
formed for congenital glaucoma. 

In 1971 he left Iowa as professor emeritus 
and found a new home in North Carolina 
where he was appointed professor at the 
University of North Carolina and clinical 
professor at Duke University. The last years 
of his life were devoted almost exclusively 
to co-authorship with me of a textbook on 
binocular vision, ocular motility, and theory 
and management of strabismus. How tragic 
that he should not live to see it published! 

Numerous well deserved honors came to 
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such an extraordinary man. He presented 
many named lectures, among these the 
Proctor, Cavara, Gifford, Weeks, and Scobee 
Memorial Lectures. He received an honor- 
able Doctor of Science degree from Colby 
College, was co-recipient of the Hectoen Gold 
Medal, and was on the editorial board of six 
scientific journals. He served for 22 years 
on the American Orthoptic Council where 
he did much to further the cause of Ameri- 
can orthoptics. He was president of the In- 
ternational Strabismological Association and 
secretary and, later, vice-president of the 
International Society of Clinical Electro- 
retinography. He held many other important 
positions in American and international oph- 
thalmology. Upon his retirement from Iowa, 
Documenta Ophthalmologica published a 
Festschrift in his honor containing contribu- 
tions from friends and former disciples from 
all over the world. 

Of the numerous national and interna- 
tional scientific organizations to which Dr. 
Burian belonged, the two I know he loved 
most were the American Ophthalmological 
Society and that small, intimate circle of 
devotees known as the “Squint Club." 

Burian's lifelong goal as a scientist, clini- 
cian, and teacher was to continue the tradi- 
tion of the great masters of the past, 
Johannes von Müller, Hering, Tschermak, 
and Bielschowsky: to instill their sound and 
scientific thinking into modern day ophthal- 
mology, especially in the field of strabismus, 
and to amplify their rich scientific heritage. 
He completed this goal and has left his mark 
as one of the most outstanding strabismolo- 
gists of our century. His friends will re- 
member him also as a warm, charming, 
immensely cultured and civilized man whose 
interests reflected his traditional humanistic 
European education and were deeply rooted 
in philosophy, the classics, music, and the 
arts. 

GUNTER K. von NOORDEN 
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CORRESPONDENCE 


TOPICAL FLUORESCEIN PENETRATION 
Editor: 


In the interesting paper, “Effects of oph- 
thalmic ointments on intraocular penetration 
of topical fluorescein in rabbits and man,” 
by S. R. Waltman, K. Buerk, and C. S. Fos- 
ter (Am. J. Ophthalmol. 78:262, 1974), 
the authors conclude that ointment produces 
higher fluorescein penetration in cornea and 
aqueous humor than does the aqueous vehicle. 
In previous studies Waltman and Patrowicz* 
achieved the same effect from 0.5% methyl- 
cellulose. 

In discussing the possible mechanisms 
Waltman, Buerk, and Foster mention initial 
drug concentration, washing out of the cul- 
de-sac and contact between cornea and drug. 
I would like to add one more factor: the 
surface tension of the precorneal film. 

Measuring this factor (break-up time or 
wetting time of the precorneal film,?* mea- 
sured in seconds from the last blink to the 
first fracture, appear in the precorneal film 


in cobalt filtered light in the slit lamp), I- 


found the wetting time increased after 
methylcellulose, but greatly reduced after 
ointment. 

I believe the increased wettability after 
methylcellulose explains the increased fluo- 
rescein contact between cornea and dye, and 
the higher penetration. 

On the other hand the reduced wettability 
after the ointment fractures the tear film 
and damages the barrier of the epithelium. 
In this way the fluorescein could penetrate 
better through the damaged epithelium into 
the stroma and the aqueous humor. 

I believe that the fluorophotometer of Walt- 
man, Buerk, and Foster and measuring the 
surface tension could give us a better under- 
standing of the basic problems concerning 
vehicles and drug penetration into the eye. 


M. S. Norn, M.D. 
Copenhagen, Denmark 
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REPLY 
Editor: 


Doctor Norn’s observations provide a 
plausible explanation of how both methyl- 
cellulose and ointment increase the ocular 
penetration of fluorescein. It was surprising 
to find that the ointment works in an opposite 
way from the methylcellulose, and yet both 
achieve the same end point. 

STEPHEN R. WALTMAN, M.D. 
St. Louis, Missouri 
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BIOMICROSCOPY OF THE PERIPHERAL FUNDUS. 
By Georg Eisner. New York, Springer- 
Verlag New York Inc. 1973. Clothbounc, 
191 pages, table of contents, 109 blac« 
and white figures, 12 color figures. $49.30 


This excellent monograph is a rare treat 
for the reviewer. It is so beautifully written, 
illustrated, and printed that it deserves only 
plaudits. 

As its title indicates, the text concerns 
slit-lamp biomicroscopy of the peripheral 
fundus of the eye by using the indentation 
method with a contact lens. The text com- 
prises the first half of the book, the numer- 
ous illustrations are in the last 93 pages. 
There are 242 references and a subject index 
of four pages. 

Although there are only 82 pages of text, 
there is a wealth of concisely written in- 
formation, for the print is small and clear. 
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The translation from the German is excel- 
lent, without the distracting literalisms and 


idioms so often encountered. 


After a brief introduction, in the first 
chapter, "The principles of irdentation," 
the author discusses the optical phenomena 
inherent in and produced by indentation, 
their effects on the globe, the instruments re- 
quired, and the methods of using them. The 
second chapter describes the anatomy of the 
extreme periphery of the fundus including 
the changes that occur during growth and 


aging. 


In Chapters 3 and 4 the author describes 
the normal anatomy of the extreme periphery 
and its numerous variations, in preparation 
for the final chapter which detzils the find- 
ings in inflammatory disease, retinal detach- 
ment, traumatic lesions, and tumors. 

Part of the great beauty of this book lies 
in the magnificent illustrations. Many of 
them are photographs of pathologic speci- 
mens, but particularly outstanding are the 
colored drawings prepared by Mr. Willie 
Hess, medical illustrator, fron: actual eyes 
seen through the contact lens. 

Most ophthalmologists will be pleased with 
this text. 

RoBERT W. HoLLENHORST 


Contact Lens Practice: A CLINICAL AP- 
PROACH. By D. Kumar and B. S. Goel. 
Bombay, India, Kothari Book Depot, 
1974. Clothbound, 351 pages, table of 
contents, index, 158 black and white 
figures, and 16 color plates. $9 


The book aims to give an elementary 
course in optics, anatomy, and contact lens 


practice so that it is difficult to decide who 


is the intended reader. Superficial coverage 
opens itself to some severe criticisms typified 
by the authors' failure to note the basic dif- 
ference between axial and refractive ame- 
tropia. Other chapters are a compilation of 
old and new techniques and tables relative 


© to contact lens work. This book may have 
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a place in a country where library materials 
relative to contact lens work are scarce and 
the reader knows little about contact lenses 
and the eye. Among readers in the United 
states the one group who might benefit from 
this book would be ophthalmic assistants in 
training. Despite color plates and many il- 
lustrations, the book does not suffice for the 
ophthalmologist in training or in practice. 
RoBERT D. REINECKE 


PRACTICAL OPHTHALMOLOGIST. By Arthur 
Lim Siew Ming and Khoo Chong Yew. 
singapore, P. G. Medical Books, 1974. 
Clothbound, 170 pages, 34 color figures, 
53 black and white figures. $10 


This volume from Singapore is dedicated 
to Professor Ida Mann on the occasion of 
her 80th birthday and tells some of her re- 
markable breadth of interest and expertise 
in many phases of ophthalmology. Cataract 
extraction using the cryoprobe is discussed 
in detail and there are interviews with Pro- 
fessors Mann, Scheie, Chang, Galbraith, 
Kobchai, Malik, Sabiston, Salim, and Wong. 
Lowe and Scheie discuss angle-closure glau- 
coma, The major portion of the work deals 
with cataract and peripheral iridectomy, de- 
scribed by A. S. M. Lim and C. Y. Khoo. Soft 
contact lenses are discussed by Ruben, Naka- 
jima, Schlossman, and Hornbrook. The 
volume concludes with an interesting chap- 
ter on acupuncture. 

FRANK W. NEWELL 


SOCIETAS ERGOPHTHALMOLOGICA INTERNA- 
TIONALIS, Tuimp SymMposruM, MEeExico 
1970, FourtH Symposium, BUDAPEST 
1972. Edited by H.-J. Merté. Basel, 
Switzerland, S. Karger, 1974, 247 pages. 


Industrial, toxocologic, occupational, and 
preventive ophthalmology are unfortunately 
minor components of most ophthalmic train- 
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ing programs. The need for applying such 
concepts in most clinical practices occurs 
infrequently. Consequently, subspecialty in- 
terest has been lagging. Occasionally, how- 
ever, patients present overwhelming problems 
related to these concepts. 

This volume is a continuation of ‘‘Proceed- 
ings of the International Ergophthalmologi- 
cal Symposia," which have largely been 
under the stimulus of Western European 
ophthalmologists. It includes seven papers 
from the Third Symposium, which occurred 
with the 21st International Congress in Mex- 
ico City and 26 papers from the Fourth Sym- 
posium, held with the European Congress of 
Ophthalmology in Budapest in 1972. Length, 
detail, and quality vary greatly in the papers. 
Though the official languages are English, 
French, and German, language barriers have 


SYMPOSIA 


ARBEITSMEDIZINISCHE FRAGEN IN DER OPH- 
THALMOLOGIE. Edited by H.-J. Merte. 
Basel, Switzerland, S. Karger, 1974. 
Clothbound, 247 pages, table of contents, 
2 color figures, 89 black and white figures. 
$35.75 


J. ScHutze (Dortmund): Quantitative elektro- 
retinographische Messungen bei Sukzessivblen- 
dung 


E. Hemnsius (Hamburg) : Die Trennung der Far- 
bentüchtigen und Farbenuntüchtigen mit Hilfe des 
Anomaloskops nach Nagel 


H. Carver AND P. GirLor (Paris): Contribution 
à l'étude de “la myopie de révélation" à l'utilisa- 
tion des appareils binoculaires de fort grossisse- 
ment 


L. Toppet AND C. BickeL (Munich) : Tranquilizer 
and professional activity 


S. Savić AND V. VALJAREVIĆ (Belgrade): Study 
of the eye in workers exposed to asbestos dust 


P. Vancea, E. Anpreescu, AND M. Dutescu 
(Bucharest) : Actual basic principles of the treat- 
ment of intraocular foreign bodies as an occupa- 
tional disease 
L. Topper (Munich) : Eye injuries in professional 
soccer players 


BOOK REVIEWS 
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precluded most English language contriou- 
tions to the references cited. Most papers 
generally report development rather than 
circumscribed research findings. The volume 
constitutes an interim document, updating 
such matters as tranquilizers in factories, 
problems of the impaired driver, demography 
of occupational injuries and specific sports, 
spectacle lens trauma, dark adaptation pro- 
cesses, employment of the handicapped, 
chemical burns, and retrobulbar neuritis. 
There is limited participation from the 
British Isles and the Western Hemisphere ; 
data from such areas should be added to 
subsequent volumes. Though a few chapters 
also appear in German and French, the 
volume would be enhanced by an index and 
by summaries in the other two languages. 

ARTHUR H. KEENET 


H. A. W. Scuoser (Munich): Standards and 
visual requirements for the eye during work with 
and without eye protection 


A. HEYDENREICH (Jena): Anforderungen an das 
Sehvermégen bei Arbeiten in Höhen 


E. Hernsius (Hamburg): Probleme betreffend 
Erkennbarkeit der optischen Informationen auf 
Panoramatafeln von Leitstanden (Stellwerker) 





L. Torre. (München), W. Friess (Graz), AND 
E. G. Löscu (Bern) : Untersuchung über Arbeits- 
plätze und Sehleistungen in einem Lackrahther- 
stellungsbetrieb 


J. PEYRESBLANQUES (Dax) : Aphaquie et conduite 
automobile 


V. MANAxK, AND A. KRTILOVÁ (Bratislava) : 
Beleuchtung bei der Arbeit 


H. Carver (Paris): Optimalisation chromatique 
spectrale — d'efficacité rétinienne. Mécanismes 
chorio-rétino-vitréens du phénoméne de l'adaption 
photopique 


H. G. GIESSMANN AND H. LINDNER (Magdeburg) : 
Der Einfluss des Beleuchtungsniveaus auf die 
Konzentrationsleistung 


E. Harnacea (Parlade) : Recherches sur les pos- 
sibilités d'adaptation de l'appareil visuel aux 
conditions de l'éclairage fluorescent 


E. Zorn (Hamburg): Probleme der Beleuchtung 
von Schiffsbrücken und der Dunkeladaption des 
nautischen Personals 


338 


E. HARTMANN (Miinchen): Beleuchtung im Re- 
fraktionsraum 


A. Dunors-PoursEN (Paris): Le réemploi des 
handicapés visuels récents 


J.-P. BorssiN AND C. CuamererT (Paris): Place de 
la rééducation fonctionnelle dans la réadaptation 
des aveugles récents 


G. Miciiortno (Palermo): Neurological organi- 
zation and development in poor readers 


J. Rerner (Köln): Anwendung von Fresnel- 
Linsen und Spiegel zur Rehabilitation von 
Sehbehinderten 


H.-J. MeRTE AND D. STIEHLER (München) : Einige 
Aspekte für Berufsausbildung und Umschulung 
von Erblindeten 


A. M. SorrMAN (Cairo): Rehabilitation of visu- 
ally handicapped persons in Egypt 


P. VANCEA, ADA CALIN, AND P. P. VANCEA 
(Bucharest): Belehrungen, die aus dem Studium 
der in der Augenklinik Jassy in den letzten 50 
Jahren (1921-1971) beobachteten Augenverlet- 
zungen nach Arbeitsunfállen zu gewinnen sind 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1975 


A. H. KrENEY AND D. RreNarpo (Philadelphia) : 
Newly defined factors of lens-frame relationship 
in the reduction of impact injuries to the eyes 


L. Krejcr, R. Praus, AND I. BRETTSCHNEIDER 
(Prague): Gel contact lenses and their use in 
the treatment of chemical burns of the eye 


S. Savié AND VERA VALJAREvIC (Belglade) : Our 
experience on ophthalmoconiosis 


H. von Benna (Miünchen): Zuverlässigkeit und 
Vergleichbarkeit einiger Verfahren der subjek- 
tiven Sehschárfebestimmung 


A. BuKOVALA AND S. Savié (Belgrade): Diag- 
nostic problems of initial disturbances in retro- 
bulbar neuritis of a toxic origin 


P. RoGGENKAMPER (Miinchen) : Sprayschadigungen 
der Hornhaut 


I. KRAUSE-LIEBSCHER AND R. KRAUSE (Leipzig) : 
Form einer Retinopathia fotoelectrica 


S. STAGNI (Monfalcone): Visual function and 
headaches among welders of the shipyards of 
Monfalcone 


ARCHIVES OF DERMATOLOGY 


OTA NEVUS, MULTIPLE HEMANGIOMAS, AND 
TAKAYASU ARTERITIS. Reinke, R. T., 
Haber, K., and Josselson, A. (Dept. 
Radiol, Univ. California, San Diego, 
Calif.). Arch. Dermatol. 110:447, 1974. 


The nevus of Ota is a pigmentary disorder 
that has been associated with nevus flammeus. 
A patient had nevus of Ota, nevus flammeus, 
unilateral glaucoma with retinal angiomatosss 
associated with gastrointestinal hemangiomas 
and probable Takayasu arteritis, with abdom:- 
nal coarctation and carotid stenosis. (6 figures, 
26 references )—Authors’ abstract 


ARCHIVES OF OPHTHALMOLOGY 


RECTUS MUSCLE UNION IN SIXTH NERVE 
PARALYSIS. Selezinka, W., Sandall, G. S, 
and Henderson, J. W. ( Dept. Ophthalmol , 
Univ. Michigan Med. Ctr., Ann Arbor, 
Mich.). Arch. Ophthalmol. 92:382, 1974. 


Sixteen patients with sixth nerve paralysis 
are reported and in all of these the authors 
united the inferior and superior recti muscles 
using the Jensen technique. Generally the re- 
sults were excellent with improved abduction in 
all cases and fusion in almost 50% of the cases. 
This procedure is usually combined with a re- 
cession of the medial rectus muscle and since 
this is the only muscle recessed, anterior seg- 
ment problems are avoided. (21 figures, 2 
tables, 6 references )—David Shoch 


ENDOPHTHALMITIS. Forster, R. K. (Bascom 
Palmer Eye Inst, Univ. Miami, Miami, 
Fla.). Arch. Ophthalmol. 92:387, 1974. 


The usefulness of specific diagnostic bac- 
teriologic study is emphasized. Only three of 
14 eyes with positive cultures retained useful 
vision and in these three the infective organism 
was Staphylococcus epidermidis. On the other 
hand, of 14 eyes with negative cultures, only 


one lost useful vision. Thus, a negative culture 


pri seem to indicate a sterile inflammatory 
p um d and the A om is sag better 
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PROPHYLAXIS AND THERAPY OF EXPERI- 
MENTAL OCULAR HERPES SIMPLEX. Pavan- |. 
Langston, D., Langston, R. H. S, and | 
Geary, P. A. (Retina Foundation, Boston, — 
Mass.). Arch. Ophthalmol. 92:417, 1974. — — 


Studies comparing the antiviral drugs. 
idoxuridine, adenine arabinoside, and 1 
10%, and 3% hypoxanthine arabinoside reveal. 
that the first three drugs all have equal thera- - 
peutic efficacy in treatment of established | 
herpes simplex keratoconjunctivitis. The — 
idoxuridine and all hypoxanthine arabinosde . 
formulations are equally effective in antiviral 
prophylaxis. Hypoxanthine arabinoside is “he 
highly soluble natural metabolite of adenine 
arabinoside and has the advantages over fo” 
idoxuridine of intraocular penetration and lack _ 
of tissue toxicity. (4 figures, 4 tables, 10 refer- E 
ences )—Authors’ abstract 


AUSTRALIAN AND NEW ZEALAND | 
JouRNAL OF MEDICINE 


THERAPY OF DEEP-SEATED FUNGAL INFEC- 
"y ty 
TIONS WITH 5-FLUOROCYTOSINE. Firkin, Je 
F. C. (Univ. Melbourne, Dept. Med., Mel- 4 
bourne, Australia). Aust. N.Z. J. Med. 4: 
462, 1974. P 


Administration of 5-fluorocytosine in 14 
cases of invasive or systemic fungal infect:on | 
was accompanied in ten by elimination of The — 
infection. Results which particularly indicated 
the usefulness of the drug consisted of n- 
stances where fungal infections were elimi- ^ | 
nated following the failure of amphotericin Bo 
treatment, and in some patients whose arti- à 
microbial defences had been compromised by 
immunosuppressive therapy. Success was f-e- f 
quently obtained in infections with Cand:la — 
and Aspergillus species as well as in penetrat- 
ing ocular infections where laboratory ident fi- 
cation of the fungus had not been made. The 
outcome in two cases of Cryptococcus neofor- = 
mans meningitis was unsatisfactory, and tiis 
was shown in one to be due to the emergence | ue 
of a resistant strain. Toxicity of a minor and — - 3 
reversible nature was encountered :n four pa- “hea 7 
tients, and consisted of diarrhea, anemia or m 
hepatocellular damage. (1table, 15 references) 
nods Lowe 














BRAIN 


. PRIMARY SUPRASELLAR ATYPICAL TERATOMA. 
Camins, M. B., and Mount, L. A. (Dept. 
Neurol, Surg., Columbia Univ, New 
York, N.Y.). Brain 97:447, 1974. 


Fifty-eight cases of primary suprasellar 
atypical teratoma are reviewed. The condition 
is a distinct clinical entity to be considered in 
the differential diagnosis of suprasellar masses. 
The tumors are characterized by a triad of 
symptoms: diabetes insipidus, visual distur- 
bances and hypopituitarism. After the diagnosis 
is confirmed, radiotherapy is needed. Close 
supervision of the endocrine state should be 
continued for the rest of the patient’s life. (2 
figures, 1 table, 5 references )—Authors’ ab- 
stract 


UNILATERAL SPATIAL NEGLECT AND IMPAIR- 
MENTS OF SPATIAL ANALYSIS AND VISUAL 
PERCEPTION. Oxbury, J. M.. Campbell, 
D. C., and Oxbury, S. M. (Oxford Univ., 
Oxford, England). Brain 97:551, 1974. 


Thirty-nine patients, all younger than 65 
years, were examined looking for evidence of 
unilateral visuo-spatial neglect and of impair- 
ments of spatial analysis and visual perception. 
All the patients had been examined clinically 
within a few hours of admission tc the hospital 
three to four weeks previously at the onset of 
a stroke. The significant findings were: (1) 
. Left visuo-spatial neglect occurred in 41% of 
17 patients with right hemisphere strokes. 
None of the 15 patients with left hemisphere 
strokes, nor of the seven with brain-stem 
strokes, showed evidence of unilateral visuo- 
spatial neglect. (2) The visuo-spatial neglect 
cannot be attributed to general intellectual de- 
terioration in this group of patients. (3) The 
patients with left visuo-spatial neglect per- 
formed worse than the other right hemisphere 
patients on all the tests of visual perception and 
spatial analysis. (4) Amongst patients with 
right hemisphere damage some spatial and per- 
ceptual defects existed in the absence of visuo- 
spatial neglect. It is suggested thet left visuo- 
spatial neglect may be one important factor re- 
sponsible for the impairments of spatial anal- 
ysis and visual perception arising from right 
hemisphere damage. (5 figures, 3 tables, 35 
references )—Authors’ abstract 
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BRITISH JOURNAL OF 
RADIOLOGY 


PATHOLOGICAL VEINS IN THE ORBIT. Lloyd, 
G. A. S. (Dept. Radiol, Moorfield Eye 
Hosp., London). Br. J. Radiol. 47:570, 
1974. 


Forty-five patients with veins in the orbit 
which were abnormal in size, shape or distribu- 
tion are recorded. These were derived from 
481 consecutive orbital venograms. Examples 
of pathological veins associated with both 
benign and malignant tumors are described 
together with a single example of an orbital 
granuloma showing venous hypervascularity. 
Two examples of venous thrombosis are in- 
cluded in which the thrombus presented as a 
filling defect within the lumen of the superior 
ophthalmic vein. Orbital varices formed the 
largest sub-group of patients showing patho- 
logical veins. The etiology of venous malfor- 
mations in the orbit 1s discussed and a classifi- 
cation of varices and related vascular anoma- 
lies is given based upon the patients in this 
series. (17 figures, 1 table, 6 references)— 
Author's abstract 


EXPERIMENTAL Evx RESEARCH 


SOME STRUCTURAL FEATURES OF THE RET- 
INAL MULLERIAN CELLS IN THE JUXTA- 
OPTIC NERVE REGION. Uga, S. (Dept. of 
Ophthalmol., College of Physicians and 
Surgeons, Columbia Univ., New York, 
N.Y.). Exp. Eye Res. 19:105, 1974. 


Miüllerian cells in the human retina near the 
optic nerve have been studied with light and 
electron microscopy. The Miillerian cell pro- 
cesses which are located vitreally to the gan- 
glion cell layer were gathered together in 
groups, reaching the vitreous surface where 
their processes spread out to form footplates. 
The basal lamina on the vitreal surface of the 
retina was about 0.4 ym thick. Externally, the 
pigment epithelial cells were turned slightly 
vitreally, making contact with the end of the 
outer nuclear layer. Atrophic photoreceptors, 
without outer segments, were present in a zone 
about 50 um wide surrounding the nerve. The 
Müllerian cell nuclei in this region were always 
located in the inner nuclear layer which termi- 
nated anterior (vitreally and peripherally) to 
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the outer nuclear layer. Their processes, ex- 
tending toward the external limiting mem- 
brane, were seen near the outer margin of the 
retina and only a few cell organelles were 
found in this region. (14 figures, 16 references) 
—Thomas M. Aaberg 


THE CHANGE IN LENS CURVATURE WITH AGE. 
Brown, N. (Institute Ophthalmol., Judd 
Street, London), Exp. Eye Res. 19:175, 
1974. 


The radii of curvature of the anterior and 
posterior lens surfaces have been measured in 
emmetropic eyes by slit-image photography. 
The measurements have been corrected for 
corneal refraction by data obtained from an 
artificial eye. 

Reduction in the radius of curvature of the 
unaccommodated lens with age is demon- 
strated. The central chord of the anterior sur- 
face changes from a mean value of 15.98 mm 
at the age of 8 to 8.26 mm at the age of 82, and 
the radius of the peripheral chord has a similar 
rate of decrease. 

The posterior lens surface also undergoes re- 
duction in radius of curvature with age. The 
rate of change is less than that of the anterior 
surface, and differences between central and 
peripheral chords are not significant. 

The reduction in radius of curvature with 
age, which is now demonstrated is in contradic- 
tion to the accepted teaching on the lens. (10 
figures, 13 references)—Author’s abstract 


THE EFFECT OF SOME $-ADRENERGIC BLOCK- 
ERS ON HUMAN INTRAOCULAR PRESSURE. 
Sharaf, E. D. (Dept. Pharmacology, 
Cairo Univ., Cairo, Egypt). Exp. Eye 
Res. 19:223, 1974. 


Intravenous administration of 2 mg pro- 
pranolol HCl and oxrenolol produced a signifi- 
cant reduction in the intraocular pressure in 
normal human subjects. There were no cor- 
responding changes in arterial blood pressure. 
Both drugs exert a ganglionic blocking action 
but the absence of obvious cardiovascular 
effects suggest the reduced intraocular pres- 
sure is due either to increased outflow facility 
or reduced aqueous secretion. These drugs may 
be helpful in acute glaucoma to supplement 
miotic and hypotensive drugs. (9 references, 
2 tables)—Thomas M. Aaberg 


ABSTRACTS 


341 


CPR, aT ie i 
m3 -—À ee ae ee Fe ey. ak Ere Tem 
im a. oat x "Bu Pte y ys” Sy P X^. Tor WWE 


FERRITIN UPTAKE IN THE JAPANESE QUAIL | 


RETINA, Hazlett, L. D., and Meyer, D. B. 
(Dept. Anat., Wayne State Univ. School 
Med., Detroit, Mich.). Exp. Eye Res. 19: 
303, 1974. | 


A fine structural investigation of the trams- 


port of intravenously-injected ferritin (110 X) - 


through the external vascular barrier (chorio- 
capillaris and Bruch’s membrane) of the 
Japanese quail retina has been sequentially de- 
tailed. One minute after injection ferritin is 
found mainly within the vascular lumina of the 
choriocapillaris but also is seen in pinocytic 
vesicles within the capillary endothelium and 


dispersed throughout the various components 


of Bruch's membrane. Ferritin transport 
through the capillary endothelium appears to 
occur via pinocytic vesicles in the thickened 
portions and diaphragmatic pores (single and 
double) in the attenuated areas. These two 
mechanisms play a role in macromolecular 
transport although the amount of ferritin pas- 
sing through the choriocapillaris is too great 
to be accounted for by these systems. (10 
figures, 20 references )—Thomas M. Aaberg 


ON THE RETINAL VASCULATURE OF THE HU- 
MAN FOVEA. Bird, A. C., and Weale, R. ^. 
(Dept. Ophthalmol., Univ. London, Judd 
St, London), Exp. Eye Res. 19:409, 
1974. 


A xenon arc light was focused on the sclera 
of several observers and an image formed. 
These observers felt that they could see blaod 
vessels in the macular area. Therefore a series 
of fluorescein angiograms were done and str- 
prisingly by use of special photographic pmo- 
cessing, fine capillaries could indeed be made 
out in what is ordinarily called a capillary-free 
area. The authors feel that previous state- 
ments that there are no large vessels in the 


fovea are true but that there are in fact very © 


fine capillaries present and it may well be that 
when these are seen in disease processes and 
called neovascularization, they may in fact be 
dilatations of pre-existing capillaries. (6 
figures, 1 table, 22 references )—David Shoch 


INVESTIGATIVE OPHTHALMOLOCY 


COMPOSITION OF ASTEROID BODIES. March, 
W., Shoch, D., and O'Grady, R. (Dept. of 
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Ophthalmol., Northwestern Univ., Chi- 
cago, Ill.). Invest. Ophthalmol. 13:701, 
1974. 


The human asteroid body by scanning elec- 
tron microscopy is surrounded by a tightly ad- 
hering network of collagen fibrils. Smaller 
“satellite” asteroid bodies appear on and 
partially submerged in the surface of the 
larger body. Transmission electron microscopy 
reveals electron-opaque particles symmetrically 
arranged in these satellite asteroids. X-ray 
spectroscopy demonstrates the presence of 
calcium, sulfur, and phosphorus. (5 figures, 7 
references)—Authors abstract 


MECHANISMS INITIATING CATARACT FORMA- 
TION. Kinoshita, J. H. (National Eye In- 
stitute, NIH, Bethesda, Md.). Invest. 
Ophthal. 13:713, 1974. 


Osmotic swelling is a common feature of 
many cataracts. Sugar cataracts and hereditary 
mouse cataracts are two types in which osmotic 
changes play a prominent role. In sugar cata- 
racts, the initial swelling brought about by 
polyol accumulation leads to an imbalance in 
the pump-leak equilibrium. The pump mecha- 
nism becomes unable to keep pace with the 
leaky membranes. The marked increases in Na 
and Cl eventually results in Donnan swelling. 
In the hereditary mouse cataract, the im- 
balance of the pump-leak system appears to be 
initiated by a deficiency of Na-K ATPase, a 
component of the cation pump mechanism. The 
inefficiency in the pump mechanism results in 
Na retention and osmotic swelling. (12 figures, 
2 tables )—Author’s abstract 


JOURNAL OF NEUROSURGERY 


SUPRASELLAR GERMINOMAS: DIAGNOSTIC 
CONFUSION WITH OPTIC GLIOMAS. Cohen, 
D. N., Steinberg, M., and Buchwald, R. 
(Depts. Ophthalmol., Pathol., Cleveland 
Clinic, Cleveland, Ohio). J. Neurosurg. 
41:490, 1974. 


A suprasellar germinoma (ectopic pine- 
aloma) was mistakenly interpreted as an optic 
glioma. The proper diagnostic and therapeutic 
procedures for the management of this lesion 
are discussed, emphasizing recognition of the 
characteristic triad of visual loss, hypopitui- 
tarism, and diabetes insipidus, as well as verifi- 
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cation by biopsy and adequate radiation ther- 
apy. (2 figures, 8 references)—4Authors' ab- 
stract 


KLINISCHE MONATSBLATTER FÜR 
AUGENHEILKUNDE 


PROGNOSTIC ASPECTS ON CATARACT EXTRAC- 
TION IN MICROCORNEA AND MICROPH- 
THALMIA. (German) Hallermann, W., 
Greinert, H. P., and Trauzettel, H. (Univ. 
Eye Clinic, Gottingen, West Germany). 
Klin. Monatsbl. Augenheilkd. 165:225, 
1974. 


In 51 eyes with isolated microcornea or 
moderate microphthalmus (axial length — 20 
to 23 mm) the surgical results were good and 
did not differ from the results in eyes of nor- 
mal axial length. However, if the axial length 
was greater than 25 mm, then the prognosis 
was poorer. If the microphthalmus was as- 
sociated with colobomas then the post-operative 
results weré much poorer than in eyes with 
only microcornea. The surgical procedures 
themselves were more difficult in these cases 
and there was approximately 10% incidence of 
vitreous loss. (6 tables, 29 references )—David 
Shoch 


CATARACT EXTRACTION AFTER SCHEIE’S 
OPERATION. (German)  Polychronakos, 
D. J., and Chryssafis, B. (Eye Clinic, St. 
Demetrius Hosp., Thessaloniki, Greece). 
Klin. Monatsbl. Augenheilkd. 165:234, 
1974. 


One hundred patients with a Scheie filtering 
procedure were operated upon for removal of 
cataract. In 61 of these cases the intraocular 
pressure rema:ned normal while in 23 it was 
controllable with the use of miotics. In the re- 
maining 16% it was impossible to control the 
intraocular pressure medically. Generally the 
best results were obtained when the filtering 
procedure had beer done at 6 o'clock and the 
cataract extraction at 12 o'clock. (1 figure, 3 
tables, 76 references) —David Shoch 


NEUROLOGY 


FAILURE OF FIXATION SUPPRESSION: A 
PATHOLOGIC EFFECT OF VISION ON CALORIC 
NYSTAGMUS. Alpert, J. N. (Baylor Col- 
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lege Med., Houston, Tex.). Neurology 24: 
891, 1974. 


Failure of visual fixation to suppress caloric 
iystagmus was studied quantitatively. An 
cular fixation index was defined as a measure- 
nent for determining the presence of failure 
of fixation suppression. The ocular-fixation in- 
lex of slow-phase velocity best separated nor- 
nal from abnormal caloric responses. Patients 
showing failure of fixation suppression by 
these criteria had a high incidence of posterior 
fossa lesions. (6 figures, 2 tables, 17 refer- 
ences )—A uthor's abstract 


New ENGLAND JOURNAL 
OF MEDICINE 


REPLACEMENT THERAPY FOR INHERITED 
ENZYME DEFICIENCY. Brady, R. O., Pent- 
chev, P. G., Gal, A. E., Hibbert, S. R., and 
Dekaban, A. S. (National Institute of 
Neurological Diseases and Stroke, NIH, 
Bethesda, Md.). N. Engl. J. Med. 291:989, 
1974. 


The essential pathologic change in Gaucher's 
disease is the accumulation of the lipid, gluco- 
cerebroside, in the eye as well as in other tis- 
sues. This in turn is due to the absence or de- 
ficiency of the enzyme glucocerebrosidase. 
This article shows that enzyme treatment of 
this deficiency disease is possible. Two patients 
with Gaucher's disease were given injections 
of glucocerebrosidase and in both cases there 
was a decrease in the glucocerebroside concen- 
tration in the liver and in red blood cells. (3 
figures, 2 tables, 22 references)—David Shoch 


ALTERNATE-DAY PREDNISONE. Dale, D. C., 
Fauci, A. S., and Wolff, S. M. (National 
Institute of Allergy and Infectious Dis- 
eases, NIH, Bethesda, Md.). N. Engl. J. 
Med. 291:1154, 1974. 


The effects of alternate-day and daily pred- 
nisone on leukocyte kinetics were studied in 
20 patients wth inflammatory diseases to in- 
vestigate the mechanisms of corticosteroid- 
induced susceptibility to infections. The au- 
thors found that on every day that cortico- 
steroids are administered there is a decrease 
in the inflammatory response. On the other 
hand, on the day off the drug, the patients on 
alternate dav prednisone showed normal inflam- 
matory responses and the neutrophile half-life 
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was normal. The authors conclude that no mat- 
ter what the indication for corticosteroids, it 
is best to use alternate day therapy for all clini- 
cal conditions. (3 figures, 3 tables, 35 refer- 
ences)—David Shoch 


ADVOCACY AND COMPLIANCE IN GENETIC 
SCREENING. Beck, E. Blaichman, 5., 
Scriver, C., and Clow, C. L. (Montreal 
Children's Hospital Research Institute, 
Montreal, Quebec). N. Engl. J. Med. 291: 
1166, 1974. 


The authors offered a screening test for 
heterozygous hexosaminidase A deficiency to 
a population at increased risk for Tay-Sachs 
disease. They found that only about 10% of 
the eligible population reported for this screen- 
ing test and that in large part the lack of -e- 
sponse was the poor role that physicians played 
in advising people at risk to undergo such test- 
ing. The physician is the most powerful po- 
tential advocate of testing, at least for the Tz y- 
Sachs gene, and he performs poorly in this rele. 
There is a need for improved perception of the 
personal relevance of heredity not only among 
the population at risk but also among physi- 
cians who see these people. (2 figures, 3 tables, 
16 references)—David Shoch 


OPHTHALMIC RESEARCH 


AN EXAMINATION OF NEMBUTAL AS A REA- 
SONABLE ANESTHETIC IN ELECTRORETIN- 
OGRAPHY. Levett, J. (Dept. of Biomedical 
Engineering, Rush Medical College, Chi- 
cago, Ill.). Ophthalmic Res. 6:320, 1974. 


The retinal response to light is compared 
using nembutal anesthesia subcutaneously and 
intravenously. Both flash and sinusoidal stimuli 
are used. Results indicate that subcutanecus 
use of nembutal does not change the retinal 
response to light in any apparent fashion while 
intravenous nembutal does in a manner already 
well documented in the literature. Conse- 
quently, the filter characteristics of the eye 
measured at the cornea are unchanged by sub- 
cutaneous nembutal. (4 figures, 14 references ) 
—Author's abstract 


RADIOLOGY 


COMPUTED TOMOGRAPHY OF THE ORBITS. 
Lampert, V. L., Zelch, J. V., and Cohen, 
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D. N. (Depts. Radiol., Ophtha:mol., Cleve- 
land Clinic Foundation, Cleveland, Ohio). 
Radiology 113:351, 1974. 


By utilizing the EMI Scanner with appro- 
priate settings, tumors of the orbit may be 
identified. The use of this new method also per- 
mits analysis of the optic nerve as well as an 
evaluation of the effects of the lesions on the 
posterior orbital wall. Several representative 
scans with accompanying diagrams are in- 
cluded. (5 figures, 10 references )—Authors’ 
abstract 


VISION RESEARCH 


MYOPIA INDUCED IN CATS DEPRIVED OF DIS- 
TANCE VISION DURING DEVELOPMENT. 
Rose, L., Yinon, U., and Belkin, W. ( Dept. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


y» "HO EU PS CY CHE 


FEBRUARY, 1975 


of Ophthalmol., Hadassah University Hos- 
pital and Medical School, Jerusalem, 
Israel). Vision Res. 14:1029, 1974. 


The refraction of 12 street cats’ eyes and of 
ll] caged cats was measured by retinoscopy, 
and the anteroposterior (axial) length of the 
eyeball was measured by ultrasound. While 
87.5% of eyes in street cats were found hyper- 
metropic (average +1.14 D), among cats 
caged for periods of 8.5 to 14.0 months under 
conditions of near vision, 68.2% were myopic 
(average, —0.62 D). The anteroposterior 
length of the eyeball was practically equal in 
both groups (20.43 mm); it was also prac- 
tically equal for myopic and hypermetropic 
eyes. The authors suggest the lens is the site 
of adaptability to near vision and could be per- 
manent. (1 figure, 1 table, 20 references )— 
Thomas M. Aaberg 
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Epitep By THOMAS CHALKLEY, M.D. 
700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


AMERICAN BoARD or OPHTHALMOLOGY 


At the recent meetings of the American Board o: 
Ophthalmology several policy changes were made 
which will affect residents in training. 

The 12 months of additional institutional or pri- 
vate practice of ophthalmology following the 36 
months of formal residency training will be elimi- 
nated. Candidates may now sit for the first sched- 
uled written qualifying test immediately after their 
residency training, provided their application, to- 
gether will all credentials and supporting informa- 
tion is received in the Board office before Aug. 1 
of the year prior to the date of the examination 
and that the credentials are acceptable to the Com- 
mittee on Admissions. This means that any candi- 
date who finishes his residency in June 1975 will 
be qualified to take the 1976 written qualifying test. 

The requirement of two letters of endorsement 
from the area where the candidate is currently 
practicing has been eliminated. The candidate, how- 
ever, must have two letters of endorsement from 
the training program, one of which must be from 
the Program Director. 

Candidates who wish to be considered for the 
1976 written qualifying test must file an application 
before Aug. 1, 1975. No exception will be made to 
this deadline, no matter how valid the reason. The 
application will be returned to the candidate i: 
received after Aug. 1, or if the supporting material 
has not been received by that date. 


INTERNATIONAL SYMPOSIUM ON 
Brio-ENGINEERING IN OPHTHALMOLOGY 


The International Symposium on Bio-Engineer- 
ing in Ophthalmology will be held May 20-23, 1975, 
at the Dan Carmel Hotel, Haifa, Israel. Topics in- 
clude: lasers in ophthalmology, ultrasound, com- 
puters in ophthalmology, new methods of tonometry, 
holography, and free papers on bio-engineering in 
ophthalmology. For further information, write 
S. W. Hyams, M.D, c/o Kenes, P. O. B. 16271, 
Tel Aviv, Israel. 


UNIVERSITY OF TORONTO: 
REFRESHER COURSE 


The University of Toronto, Department of Oph- 
thalmology, will hold a refresher course April 10 
and 11, 1975, at the Hospital for Sick Children, 
Toronto. Guests-of-honor include: Gunter K. von 
Noorden, Robert Reinecke, and Trévor Kirkham. 
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A pathology conference on pediatric ophthalmology 
problems will be held April 12; guest of honor is 
William Spencer. For further information, wrte 
Clement McCulloch, M.D., University of Toronto, 
Department of Ophthalmology, 1 Spadina Crescent, 
Toronto, Ontario 179. 


UNIVERSITY OF WESTERN ONTARIO: 
CATARACT SURGERY SYMPOSIUM 


The Department of Ophthalmology, University 
of Western Ontario will present a symposium, "Day 
with the cataract surgeons," May 2, 1975. The sym- 
posium will be held at University Hospital, Londen, 
Ontario. For further information, write Department 
of Ophthalmology, University of Western Ontario, 
3 North, Victoria Hospital, London, Ontario, N6A 
4G5.. 


UNIVERSITY OF CALIFORNIA: SIXTH 
ANNUAL JULES STEIN LECTURE 
AND POSTGRADUATE SEMINAR 


The Sixth Annual Jules Stein Lecture and Post- 
graduate Seminar will be presented at the Univer- 
sity of California, Los Angeles, May 2 and 3, 1975. 
The main topic will be “Microsurgery of the an- 
terior segment of the eye.” Professor Joaquin 
Barraquer will deliver the Jules Stein Lecture. 
Guest faculty of the seminar includes: Norman 5. 
Jaffe, Charles D. Kelman, Peter R. Laibson, Am- 
thony B. Nesburn, George L. Spaeth, William H. 
Spencer, and Richard C. Troutman. For furtber 
information, write Jules Stein Eye Institute, ULCA 
School of Medicine, Los Angeles, CA 90024. 


Mount SINAI SCHOOL or MEDICINE: 
RETINAL DETACHMENT AND VITREOUS 
SURGERY POSTGRADUATE COURSE 


The Page and William Black Post-Graduate 
School of Medicine of the Mount Sinai School of 
Medicine, New York, will offer a course entitled, 
“Retinal detachment and vitreous surgery,” April 
17 and 18, 1975. The course, under the direction of 
David B. Karlin, will be held in two sessions frem 
9 A.M. to 3 P.M. The fee for the course is $50. 
For catalogue and applications, write Registrar, 
Page and William Black Post-Graduate School of 
Medicine, Mount Sinai School of Medicine, Fifth 
Avenue and 100th Street, New York, NY 10029; 
phone (212) 650-6737. 
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University or Iowa: NiNTH Puri 
COLLOQUIUM aes MCN CC 


The Department of Ophthalmology of the Uni- 
versity of Iowa will sponsor the Nirth Pupil 
Colloquium May 30 and 31, 1975, at the University 
Hospitals, Iowa City, Iowa. The fee for the meet- 
ing is $20. Make reservations directly with: Direc- 
tor of Conferences, Iowa Memoria. Union, Uni- 
versity of Iowa, Iowa City, [A 52242. To present a 
scientific paper, submit a 150-word abstract. to 


.H. Stanley Thompson, M.D., Department of Oph- 


thalmology, University of Iowa, Iowa City, IA 
52242. 


—— PHILADELPHIA COLLEGE OF PHYSICIANS: 


PEDIATRIC SYMPOSIUM 


The Eighth Annual Philadelphia Pediatric Oph- 
thalmology Symposium will be held May 16 and 17, 
1975, at the College of Physicians in Philadelphia. 
The theme of the meeting is, “Congenital anomalies 
of the eye and adnexa.” Guest faculty includes: 
Ronald Carr, David Hiles, Arthur Jampolsky, 
Marshall Parks, Harold Scheie, and George War- 
ing. For further information, write Ms. Jessica 
Smith, Fight-for-Sight Children’s Eye Center, 
Wills Eye Hospital, 1601 Spring Garden St, 
Philadelphia, PA 19130; phone (215) 561-1677. 


UNivERSITY OF MICHIGAN: 


J RETINA CONFERENCE 


The University of Michigan Medical School, 


Departments of Ophthalmology and Postgraduate 


Medicine and Health Professions Education, will 


. offer a Retina Conference May 1 and 2, 1975, at 


the Towsley Center for Continuing Medical Edu- 
cation, Ann Arbor, Michigan. Guest speakers in- 
clude: James G. Dobbie, Robert M. Ellsworth, 
Froncie A. Gutman, and Dennis M. Robertson. 
For further information, write the Office of Intra- 
mural Education, Towsley Center for Continuing 
Medical Education, Ann Arbor, MI 48104. 


WASHINGTON HOSPITAL CENTER: 
NEURO-OPHTHALMOLOGY SYMPOSIUM 


The Washington Hospital Center. Washington, 
D.C., will hold a Neuro-ophthalmology Symposium 
May 9 and 10, 1975. The title of the symposium is, 
"Neuro-ophthalmic manifestations of brain tumors." 
Guest speakers include: David G. Cogan, David O. 
Davis, Kenneth Earle, Joel Glaser, Alan M. Laties, 
and Edward R. Laws. For information and registra- 
tion forms, write Ronald S. Fishman, M.D., Wash- 
ington Hospital Center, 106 Irving St., N.W., Suite 
420, Washington, DC 20010. 


SYMPOSIUM: New AND CONTROVERSIAL 


ASPECTS OF VITREORETINAL SURGERY 


A symposium, “New and controversial aspects of 
vitreoretinal surgery,” will be held April 10-12, 
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1975, at the Texas Medical Center, Houston. The 
faculty includes: Thomas Aaberg, D. Jackson Cole- 
man, Nicholas Douvas, H. MacKenzie Freeman, 
Rudolph Kloti, Wallace McMeel, Alice McPherson, 
Edward Okun, David Paton, Charles Schepens, 
Bradley Straatsma, William Tasman, and Felipe 
Tolentino. Tuition for the symposium is $300. For 
registration and additional information, write Mc- 
Pherson Associates, Medical Center Professional 
Building, Suite 800, 6436 Fannin, Houston, TX 
77025; phone (713) 529-7321. 


Lenox Hitt HosPITAL: Uveitis SEMINAR 


The Lenox Hill Hospital, New York City, will 
hold a Uveitis Seminar, April 10 and 11, 1975. 
Emphasis will be on pathogenesis, diagnosis, and 
newer forms of therapy in the management of 
the more frequently encountered uveal syndromes. 
The faculty includes: Robert S. Coles, David L. 
Knox, Irving H. Leopold, G. Richard O’Connor, 
T. F. Schlaegel, Jr., and Percyvaldo F. Wendler. 
Tuition for practitioners is $125; $75 for residents. 
For further information, write Robert S. Coles, 
M.D., Director, Department of Ophthalmology, 
Lenox Hill Hospital, 100 E. 77th St, New York, 
NY 10021. 


LONG IsLAND JEWISH-HILLSIDE 
MEDICAL CENTER: 
EXTERNAL DISEASES OF THE EYE 


The Long Island Jewish-Hillside Medical Center 
and the State University of New York at Stony 
Brook will sponsor a one-day symposium, “Exter- 
nal diseases of the eye,” April 14, 1975, from 9 A.M. 
to 4 P.M. in the Teaching Center Auditorium, Long 
Island Jewish-Hillside Medical Center, New Hyde 
Park, New York. Registration fee is $25 for prac- 
titioners, $10 for residents upon application from 
their department heads, The course is acceptable 
for six credit hours in Category I for the Physi- 
cian’s Recognition Award of the American Medical 
Association. For further information, write Office 
of the Dean of the Clinical Campus, Long Island 
Jewish-Hillside Medical Center, New Hyde Park, 
NY 11040. 


UNIVERSITY OF TEXAS: 
NINTH ANNUAL ALUMNI MEETING 


The University of Texas Medical Branch, De- 
partment of Ophthalmology, will hold its Ninth 
Annual Alumni Meeting in Galveston, March 21 
and 22, 1975. For further information, write Jack 


Dugan, M.D., Department of Ophthalmology, Uni- 


versity of Texas Medical Branch, Galveston, TX 
77550. 

HARVARD MEDICAL SCHOOL: 

GLAUCOMA COURSE 


Harvard Medical School will offer a Glaucoma 
Course, May 28-30, 1975, at the Massachusetts 
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ARTHUR H. KEENEY 


Arthur H. Keeney, d 
The D men t of Continuing Education, Mount Louisville School of Med 
n Hibepftal and Medical Center, San Francisco, ophthalmology, received the . | 
| offer a symposium: "Posterior segment com- Nelson Achievement Award from th 
ations of anterior segment surgery,” April 3 Board of Opticianry during the 79th. nni 
nd 4, 1975, at the St. Francis Hotel, San Fran- ing of the American Academy. of Op hth 
sco. Tuition for the two-day didactic course is and Otolaryngology in Dallas war 
| (which includes two luncheons and cocktail — tended to United States educator’ e. cm 
arty). For further information, write the pro- clinicians in the field of ophthalmic scie ice in r 
'am dein. Wallace Friedman, M.D., Chief,  ognition for leadership in develo pin g stand Te 
athalmo Fasea Zion Bassin and Medical other educational and scientific < . t 



































Jacos T. WILENSKY 


v. | | Jacob T. Wilensky, director of 
“ral MU DEOS Diagnostic Service, University of ] 
Direc , Relief Doctor—Aesculapian International Ear Infirmary, gave the first 
volunteer physicians and other professionals Memorial Lecture, sponsored by ded 
lically deprived areas in the United States, of Ophthalmology, Tulane Uni A s 
America, the Caribbean, the Far East, South Medicine, New Orleans. The lecture, € Lr iae 











Asia, and Africa. Physicians assigned for a vear rent concepts in angle-closure glau ucc 
r more are provided with Vii sition expenses sented Feb. 19, 1975. 
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FiscaL YEAR 1974 FUNDING u^ 
t PROGRAM AREA: RETINAL AND CHOROIDAL DISEASES. 
P (Continued from December 1974) " 
PRINCIPAL INSTITUTION | Direct Cost Tmz oF P 
INVESTIGATOR : Ei 
Swartz, Jean G. George Washington University — $35,341 Biosynthesis its retinal phosphe 
lipids E ricum 
"TE “FG, dorm 
Swartz, Jean G. George Washington University 13,474 Biosynthesis of r etinal | 


"Thomas, Edward R., Jr. Eye Research Foundation of 1,231 
" Bethesda 


Tomita, Tsuneo Keio University 10,130 


Tee oon Hu . ( Albany Medical Cole 15,645 






American ji Ophthal- 41,830 
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PRINCIPAL 
INVESTIGATOR 


Vainisi, Samuel J. 

Van Heuven, Richard A. 
Wacker, Waldon B. 
Waggoner, Alan S. 
Wald, George, 
Watkins, W. David 
Weinreb, Arye 

Welch, Ashley J. 
Werblin, Frank S. 
Westheimer, Gerald 
White, Richard H. 
Whittaker, J. Richard 
Williams, Theodore P. 
Witkovsky, Paul 
Woods, Wendell O. 
Yguerabide, Juan 
Young, Richard W. 
Zimmerman, William F. 


Zweng, H. Christian 
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INSTITUTION 


University of Illinois Medical $29,055 


Center 

Albany Medical College 33,076 

University of Louisville 59,090 

Amherst College 12,771 

Harvard University 21,158 

University of Colorado Medical 3,485 
Center 

Hebrew University 16,937 

University of Texas 31,897 

University of California 27,608 
Berkeley 

University of California 28,947 
Berkeley 

University of Massachusetts 13,566 

Wistar Institute of Anatomy and 33,645 
Biology 

Florida State University 6,000 

Columbia University 27,175 

Emory University 41,487 

University of California 21,282 
San Diego 

University of California 44,613 
Los Angeles 

Amherst College 45,267 

Stanford University 47,204 


(To be continued in a later issue) 


Direct Cost 


FEBRUARY, 1975 
TITLE OF PROJECT 


Studies on ophthalmic diseases 


Development of system to study 
ocular vascular dynamics 


Auto and ISO-immune response 
to ocular tissues 


Early molecular events in visual 
excitation 


Chemistry and physiology of 
visual excitation 
Enzyme of vision: Retinal 

vitamin A metabolism 


Metallic ions in the vitreous 
body of the eye 


Ocular damage due to retinal 
temperature rise 


Intracellular studies of retinal 
function 


Retinal and central visual func- 
tion 


Physiology of larval mosquito 
photoreceptors 


Melanotic differentiation of eye 
pigment epithelium 


Photochemical aspects of visual 
processes 


Correlation of structure and 
function in the retina 


Biochemical regulation in ocular 
tissues 


Conformational dynamics of ex- 
citable membranes 


Histophysical and histochemical 
studies on the eye 


Biochemistry of visual cell re- 
newal and visual cycles 


The uses of lasers in ophthalmic 
diseases 





A Wise Old Philosopher Once Said: 





"THE CHEAPEST IS THE BEST” 


[he philosopher’s poor disciples had a tough time 
vith that one. “The cheapest is the cheapest,” they 
‘easoned. “How can cheap stuff be good stuff?” 


Nhat they were really talking about and what it took 
them a.long time to see, was the value of buying the 
»est—that in the long run, good products are the 
cheapest because they serve better longer. Even 






[HE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


B The lightest, most comfortable indirect on 
the market. 
B An adjustable, weight reducing overband. 


B Product-engineered for maximum heat dissi- 
pation. 

B Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


B An exclusive bi-mirror attachment makes it 
the only indirect to permit simultaneous view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 


though they may cost more initially. 


Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 
standing. Wonder of wonders, Keeler's Fison !ndirect 
Ophthalmoscope is the best, in cost and performance, 
right away. 


| 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE H 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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NATIONAL SPRING MEETING 
THE A 


For the Discriminating » 


Eye Physician 


Depend on the Services of a 


Guild Optician April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


IN LYNCHBURG, VA. Robert W. Cantrell, M.D., San Diego, Calif. 
Walter E. Berman, M.D., Beverly Hills, Calif. 
A. G. JEFFERSON Vincent Hyams, M.D., Washington, D.C. 
INC John J. Shea, Jr., M.D., Memphis, Tenn. 
RESERVATIONS—Write directly to the Green- 
Main Office Branch Office brier, White Sulphur Springs, West Virginia 
Allied Arts Buildings 2010 Tate Springs Road for hotel accommodations. 
ADVANCE REGISTRATION—Fee of $125 re- 


quired: checks payable to West Virginia Aca- 
REGISTERED OPTICIANS demy of O & O. Send to J. Elliott Blaydes, Jr., 


M.D., The Blaydes Clinic, Bluefield, W.Va. 
WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 24701. 
AMA Credit Category I 


KENTUCKY 


Before you lease an automatic refractor 
learn 


"THE DECISION-ORIENTED METHOD OF RETINOSCOPY"” 


Using programmed methods, especially prepared unknown lenses, and self-scoring tests, your skills and 
speed should improve significantly in one day! The faculty are S. M. Weinstock, M.D. and J. D. Wirtschofter, 
M.D. Fee of $125.00 includes laboratory supplies and lunch. 


KENTUCKY 


April 10-11, 1975 


Three guest neuro-ophthalmclogists contribute to the annual ophthalmology course. 
"CURRENT CONCEPTS IN OPHTHALMOLOGY AND NEURO-OPHTHALMOLOGY" 


The guest faculty includes Joel S. Glaser, M.D., Bascom Palmer Eye Institute; John W. Henderson, M.D., 
University of Michigan; and Frank B. Walsh, M.D., Wilmer Ophthalmological Institute. The University of Ken- 
tucky Ophthalmology faculty and members of the neurosciences group will participate. Jonathan D. 
Wirtschafter, M.D., is the Course Director. Fee of $100.00 includes a banquet and two lunches. 

For information or reservations, write or call: 


FRANK R. LEMON, M.D. 
Continuing Education 
COLLEGE OF MEDICINE, UNIVERSITY OF KENTUCKY 
Lexington, Kentucky 40506 
(606) 233-5161 


KENTUCKY 












































Patents pending 





























INFORMATION 





CLINITEX 


MEDISCOPE AND COLD LIGHT SOURCE 









Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 





Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 






Unretouched clinical photograph Albany Medical College, New York 


w 


Compact, vibration free, table mounted 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12’’ working distance, v2” depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 





CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 


[1ca2 LlMEDIscoPE [LlLiGHT SOURCE ONLY 
Name uu — Title 
Hospital or Clinic 1. ind EE | 
Weise | | i 














E dm . Phone 
TOTSCNGIOVRISREN: ks Siete | . Zip - 


uu. 
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Chicago Ophthalmological Society Announces the 
Twenty-Seventh Annual Clinical Conference 


Friday & Saturday, May 23-24, 1975 
The Drake Hotel, Chicago, Illinois 


PRELIMINARY PROGRAM 
PARTICIPANTS 











Robert J. Brockhurst, M.D. William Cooper, M.D. Deborah Pavan-Langston, M.D. 

Boston, Massachusetts New York, New York Boston, Massachusetts 
Jorge N. Buxton, M.D. Dan B. Jones, M.D. Arnall Patz, M.D. 

New York, New York Houston, Texas Baltimore, Maryland 
D. Jackson Coleman, M.D. Norman Sanders, M.D. 

New York, New York North Miami Beach, Florida 

Moderators: William F. Hughes, M.D. Frank W. Newell, M.D. 
Chicago, Illinois Chicago, Illinois 








The Thirty-First Annual Gifford Memorial Lecture 
Dr. Lorenz E. Zimmerman, Washington, D.C. 
Friday, May 23, 1975 


REGISTRAR: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive, McHenry, Illinois 60050 


Fee: $100.00 








GLAUCOMA 


FUNDAMENTALS AND OVERTONES 


A practical course in the diagnosis, medical and surgical therapy of glaucoma, designed 
for both the less experienced end the fully proficient. Concurrent sessions will permit prac- 
tice in basic techniques (gonioscopy, applanation tonometry, stereoscopic funduscopy) and 
discussion of advanced concepts and surgical techniques. 


Given at the Wills Eye Hospital 
By the staff of the Wills Eye Hospital Glaucoma Service 


and guest faculty including, 
P. Kronfeld, M.D., P. Laibson, M.D., P. Lichter, M.D. 
W. Tasman, M.D. and D. Willard, M.D. 


Cost $150.00 Inciudes two luncheons 
($50.00 for Residents) and a banquet Friday night. 


Friday and Saturday April 4th and 5th, 1975 


For r»ore information or to enroll write: 
George L. Spaeth, M.D. 
Wills Eye Hospital Glaucoma Service 
1601 Spring Garden Street 
Philadelphia, Pa. 19130 





T bes 
| 


Available Now à 


IMPROVED OPHTHALMIC 
BETA THERAPY SOURCE 


Strontium-90 source, 10 mc. 
(nominal), complete with Castroviejo - 
collimating masks and forceps in a 


Uniform distribution 










r 


Audio-Visual 
Teaching Series 


Offered by 


The Retinal Vascular Service 
Wilmer Ophthalmological Institute 


Y 


For information: 





Vol. 1 
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Fundamental Principles of 
Fluorescein Angiography by 
H. Orth, 


M 
L. Fine, M.D.; pro- 


Hopkins University, School 
of Medicine. 

— Twenty-six-minute movie, 
super 8 or 16 mm., optical 
sound, and video cassette. 
Fundamental Principles of 
Fluorescein Angiography by 
A. Patz, M.D.; D. H. Orth, 
M.D.; S. L. Fine, M.D.; and 
Amalie P. Dunker, M.A. 

— |] 35 mm. slides, 
audio-cassette, and mono- 

ph. 


Fluorescein Angiography of 
Retinal Vascular and Macu- 
lar Disorders by D. H. Orth, 
M.D.; Z. Macek, M.D.; T. W. 
George, R.B. P; and S. L. 
Fine, M.D 


ct 


— 125 35 mm. slides, two- 

hour  audio-cassette, and 

monograph. 

— Available March 1, 1975. 

Photocoagulation of Retinal 
ascular Disorders by S. L. 
i ; D. H. Orth, M.D.; 

and A. Patz, M.D. 

— 100 35 mm. slides, 

audio-cassette, and mono- 


graph. 
— Available April 1, 1975. 
Photocoagulation of Macular 
Disorders by A. Patz, M.D.; 
S. L. Fine, M.D.; and D. H. 
Orth, M.D. 

00 35 mm. slides, 
audio-cassette, and mono- 


— Available April 15, 1975. 
Complications of Photoco- 
agulation by S. L. Fine, 
M.D.; D. H. Orth, M.D.; and 
A. Patz, M.D. 

— 100 35 mm. slides, 
audio-cassette, and mono- 


graph. 
— Available May 1, 1975. 


Write to Retinal Vascular Service, Room 155, Wilmer Institute, Johns Hopkins Hospital, 


Baltimore, Maryland 21205. 





Test Object Holder 


Eliminates misplaced test objects and time wasted 
hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 






No. 410 


1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 

supplied with special grey plotting pencil and eraser. No pins 

needed. Although usually wall mounted, Da-Laur can supply 

a floor stand with or without casters. Exclusive Da-Laur hidden 

mounting system permits 18" vertical adjustment with finger 

tip pressure. Stays put wherever you let go. 

e 5, 10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 

e A generous supply of printed recording charts included. 

114 and 2 meter screens on special order. No. 400 





Allen Lorgnette Pinhole Occluder 
Trotter Modified 


Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 


Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 


For full details and complete line catalog write or phone 


llaur > DA-LAUR INCORPORATED 


Dept. J, 5 Bridge St. 
bh d Watertown, Mass. 02172 (617) 926-0110 
Designed by Ophthalmologists for Ophthalmologists 





BETTER OPHTHALMIC AIDS BY DA-LAUR 
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THE RETINA SERVICE WILLS EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 
JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors 


ANNOUNCE A COURSE ON INTRA-OCULAR TUMORS 


To be held at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 


March 13 and 14, 1975 


Good for accreditation in category +1 


This course will include diagncstic and therapeutic approaches to all intra-ocular tumors. 
Emphasis will be placed upon diagnostic aids such as indirect ophthalmoscopy, fluorescein 
angiography, ultrasonography, radioactive isotopes and immunolcgical aspects. Current 
concepts of management will also be presented. Faculty will include: 


William H. Annesley, M.D. Alfred Lucier, M.D. Jerry A. Shields, M.D. 

Paul Carmichael, M.D. P. Robb McDonald, M.D. William S. Tasman, M.D. 

Jay L. Federman, M.D. David Meyer, M.D. Albert Zimmerman, M.D. 

Richard E. Goldberg, M.D. Charles C. Rife, M.D. Lorenz E. Zimmerman, M.D. 
Lov K. Sarin, M.D. 


Tuition will be $150. Special rate of $50 for residents and fellows upon application from 

their department. Checks should be made payable to Retina Service, Wills Eye Hospital and 
e to ^ - Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, 
enna. 19130. 





PARS PLANA VITREOUS SURGERY 


THE MIAMI TECHNIQUE 


y THE WILMER INSTITUTE 
MAY 15, 16 and 17, 1975 
(limited to 18 registrants) 


This course is a continuation of the vitreous 
surgical courses previously given by Robert 
Machemer, M.D. in Miami. It is designed 
for ophthalmologists who do pars plana 
vitreous surgery ard will include discussion 
of instrumentation, indications, case selec- 
tion, surgical technique, and pre- and post- 
operative management. A laboratory surgi- 
cal session and observation of vitreous 
surgery in the operating room are planned. 





Faculty: Registration fee $300.00 


Ronald G. Michels, M.D. 

Johns Hopkins University Write to: 

Thomas M. Aaberg, M.D. Ronald G. Michels, M.D. 
Medical College of Wisconsin Wilmer Institute 116 
Steve T. Charles, M.D. Johns Hopkins Hospital 


National Eye Institute Baltimore, Maryland 21205 


MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 








The Kowa RC-2 Fundus camera isn't s 
highly trained technician's device. Opera- | 
tion is so simple that no photographic | 
experience is needed to use it, thus, the 

RC-2 is being discovered by more doctors | 
every day as a vital office diagnostic aide, | 
rather than a hospital-only device. 


The RC-2's photos are worth hours af J 
note-taking. They make the doctor super | 
records to show ophthalmic progress t5 

the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just 3 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand ades 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only hand-hetd 
and easiest to use Fundus camera, is also 


(Polaroid outfit shown above) 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Compan. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 * (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 e (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 

Dammer Weg 37 21-27 Marylebone Lane St. Gallen | 
Postfach 18, W. Germany London, W.1. England Switzerland 

LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 

Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 

VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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ar icuEIMTME THE VITREOUS 
cuca IN CLINICAL OPHTHALMOLOGY 


Vitreous 
; ; A TWO-DAY TUTORIAL CONFERENCE SPONSORED BY 
MC IME TOURO INFIRMARY EYE RESEARCH DIVISION. 
Cataract Surgery APRIL 4-5, 1975, ROYAL SONESTA HOTEL 
-— , NEW ORLEANS, LOUISIANA 
rasoun FACULTY 


€ Vitrectomy Dr. Steve Ryan Dr. Jackson Coleman Dr. Gerald Cohen 
Los Angeles, New York, New Orleans, 
] California New York Louisiana 
Social events Dr. Jerry Shields Dr. Nick Douvas Dr. Kurt Gitter, 
and piace pula, ith Huron, Program Chairman 
. AT ennsylvania ichigan New Orleans, 
ladies activities Dr Norman Jaffe Dr. Edward Okun Louisiana 
included. Miami Beach, St. Louis, 
Florida Missouri 
MODERATORS 


Dr. Gholam Peyman Dr. Walter Cockerham 
Chicago, New Orleans, 
Illinois Louisiana 
MAIL TO: Dr. David Kasner Dr. Mercer McClure 
Ophthalmology Seminar Miami, New Orleans, 
Touro Infirmary Florida Louisiana 
1401 Foucher St. REGISTRATION FEE: $175— Practicing Ophthalmologists 
New Orleans, La. 70115 $100 — Residents 













9th ANNUAL OPHTHALMOLOGY RESIDENTS 
CONFERENCE 
MEDICAL UNIVERSITY OF SOUTH CAROLINA 


APRIL 10-12, 1975 


Guest speakers: 
Paul Henkind, Bronx, N.Y. 
Dan B. Jones, Houston, Tex. 
Herbert E. Kaufman, Gainesville, Fla. 


Columbia University 
College of JObpsicians 
and Surgeons 
NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


















A POSTGRADUATE COURSE IN 


ULTRASONIC TOMOGRAPHY OF THE EYE 
AND ORBIT 


Friday and Saturday May 30 and 31, 1975 






Residents and attending staff will also present 
papers. 















Registration fee: $30.00 
(Does not include social functions) 


Under the Direction of 
D. Jackson Coleman, M.D. 









Faculty: Richard L. Dallow, M.D. 
Frederic L. Lizzi, D. Eng. Sci. 


$150.00 


For additional information, write: 


Staff Assistant 
Department of Ophthalmology 
Medical University of S. C. 

80 Barre St. 

Charleston, S. C. 29401 
Telephone: 803-792-4231 

















For information and application write Jose 
M. Ferrer, Jr., M.D., Associate Dean, 630 
West 168th Street, New York, New York 
10032. 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA’ 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire sze 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire size 
0.19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nes. 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE For Frontalis Fixation 
(4-0 Supramid Extra, double-armed with 2 curved needle): 

2GS-1-40 for adults 

2GS-2-40 for Pediatric work. 


A NEW SUPRAMID* PRODUCT: Implants— Sleeves (Tubes) for preventing adhesions in Eye 
Muscle Surgery. Method by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH—for Augmentation Rhinoplasty. Reference: Beekhuis, G. Jan, 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


SUPRAMID* FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 
Smooth Surface Foil: 15 >< 20cm, thicknesses, from 0.05mm to 2.0mm, non-sterile. 


Orange-Peel Surface Foil, 0.4mm thick, 3 X 3 cm, sterile. For method by Pierre Guibor, M.D. 
INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canado, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


(&U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 
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UVEITIS SEMINAR 


PATHOGENESIS AND MANAGEMENT 


LENOX HILL HOSPITAL—NEW YORK CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of 
recent developments in the understanding 
and management of the more frequently 
encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and 
newer forms of therapy. 


The format will be lectures and panel dis- 
cussions with question and answer oppor- 
tunities. 


FACULTY: 


Robert S. Coles, M.D. 
David L. Knox, M.D. 


G. Richard O'Connor, M.D. 
T. F. Schlaegel, Jr., M.D. 


Irving H. Leopold, M.D. Percyvaldo F. Wendler, M.D. 


TUITION: 
Practitioners 
Residents 


$125.00 
$ 


For Further Information Write To: 


Robert S. Coles, M.D. 

Director, Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


Xth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
Latest Advances in Clinical Ophthalmology 
April 20-25, 1974 


A sparkling International Congress is being 
planned. Outstanding ophthalmologists and depart- 
ments across the hemisphere have been invited to 
give their most exciting, clinically applicable cur- 
rent work during the morning sessions. The galaxy of 
papers which have already been submitted for the 
afternoon sessions, plus courses, films, etc., will 
undoubtedly make this the most outstanding clinical 
meeting of the decade. 

Combine this with the beauty of the setting in 
Puerto Rico and an outstanding social program, and 
this will certainly be a meeting that you will not 
want to miss. Many of us are bringing our families. 
Off-season rates at the hotels will have just com- 
menced. Early registration and hotel reservations 
are strongly advised. 


Registration Fee: $125.00 Members, 
$150.00 Non-Members, 
$ 40.00 Wives, 
$ 40.00 Children 


For pre-registration and further information write: 
Xth Pan American Congress of Ophthalmology 
G.P.0. Box 3642G 
San Juan, Puerto Rico 00936 


Columbia Ciniversity 
College of JObpsicians 
ind Surgeons 
NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


A postgraduate course 


EVALUATION AND MANAGEMENT OF 
OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


DIRECTED BY: 


D. JACKSON COLEMAN, M.D. 
STEPHEN L. TROKEL, M.D. 


GUEST SPEAKER: 
ROBERT MACHEMER, M.D. 


FACULTY: 


ARTHUR GERARD DE VOE, M.D. 
ROBERT M. ELLSWORTH, M.D. 
WILLIAM C. COOPER, M.D. 


$75.00 


For information and application write to 
Jose M. Ferrer, Jr., M.D., Associate Dean, 
630 West 168th Street, New York, New 
York 10032. 


DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 
it. Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 








Wrong role? Or a rough scene? 


Flow has ways of helping your patients adjust to 
contact lenses with more comfort. Clearly. 


Cleans for keeps — duo-FLOW*. 

One cleaning/storage solution for complete 
off-cornea lens care. Germicidal hydration and 
cleaning with a nonionic agent and alkaline pH 
(8.0) to asepticize and hydrate thoroughly, con- 
tinuously and safely. 


For new wearers or overwear — aqua-FLOW^. 
A normalizing eye drop with both emollient and 
cushioning effects. Restores precorneal film 
and helps relieve corneal insult. 


New soft contact lens cleaner — Pliagel*, for 
use with HydroCurve™ (hefilcon A) Contact 
Lenses — PHP.* Sterile, nonionic detergent of 
high molecular weight. 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,- 
657) Trademark of Automated Optics, Inc. 


duo-FLOW 
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Wet and refreshing —hy-FLOW®. 

Sterile, mildly hypertonic formula with ex:ra 
anti-microbial activity, the proper pH, and true 
emolliency. Protects while it soothes and lubri- 
cates. 


Perfect nesting place —porta-FLOW®. 
Ingenious case for cleaning and storage is 
small, double-chambered, leakproof and can- 
tains built-in mirror. Maximizes protection. The 
case that doesn't have to be given away. 


Extra cleaning — d-FILM*. 

Nonionic gel for extra cleaning of naturally 
occurring ocular debris plus oils, cosmetics, 
sprays. Preferred over liquid by 92% of 
patients tested. 


FLOW products — make the scene with even the toughest cases. 





FLOW PHARMACEUTICALS, Inc. 


New headquarters: 
3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
SCHEIE EYE INSTITUTE 


July 7, 1975 through October 25, 1975 


The sixteen week Basic Science Course in Ophthalmology is especially designed 
to give medical graduates entering their residency training in Ophthalmology an 
excellent basic foundation for their work. Instruction is by lecture, demonstra- 
tions, laboratory work, closed circuit television, conferences and practice clinics. 
Full use is made of the facilities of the Scheie Eye Institute and the University 
of Pennsylvania. The program is under the organization and supervision of Dr. 
Harold G. Scheie, Professor of Ophthalmology and Chairman of the Department 
of Ophthalmology. The faculty is composed of members of the Department of 
Ophthalmology, the Basic Science and Clinical Departments of the University 
of Pennsylvania and is supplemented by the following guest lecturers: 


Darko TE T S TEREE RE 
a E e * > 


Boeder, Paul A., Ph.D. 
Bloom, Shirley, M.D. 
Carpenter, Malcolm, M.D. 
Donaldson, David D., M.D. 
Ellis, Philip P., M.D. 

Flick, John H., M.D. 
Forster, H. Walter, Jr., M.D. 
Friedman, Ephraim, M.D. 
Gager, Walter E., M.D. 
Haas, Joseph S., M.D. 
Hallett, Joseph W., M.D. 


Hoover, Richard E., M.D. 
Johnson, Robert J., M.D. 
Jones, Lester T., M.D. 
Koelle, George B., M.D. 
Kurz, George H., M.D. 
Lambertsen, Christian J., M.D. 
Lemoine, Albert N., M.D. 
Linksz, Arthur, M.D. 
Mishkin, Mark, M.D. 
Roy, Robert, M.D. 
Wobig, John L., M.D. 


Subjects include: Anatomy, Principles of Anesthesia, Bacteriology, Biochemistry, 
Biomicroscopy, Blind Patient Care, Cryosurgery, Electron Microscopy, Embry- 
ology, Fundamentals of Glaucoma and Gonioscopy, Genetics, Neuro-Ophthal- 
mology, Ocular Motility, Ocular Photography, Optics, Pathology, Perimetry, 
Pharmacology-Physiology, Principles of Laser Energy, Refraction, Roentgenology, 
Statistics, Principles of Tonometry and Tonograph Ultrasound in Ophthal- 
mology and current concepts of Uveitis. 


Tuition is $575.00. To enroll in the full course, physicians must return a com- 
pleted application. A certificate is awarded on completion and time spent in 
the course is acceptable as credit by the American Board of Ophthalmology, and 
is approved for veterans under Title 38 US Code. In addition, the course for 
1975 is listed as a continuing medical education activity, Category I, Physicians 
Recognition Award of the AMA. Details are available on request. All or any por- 
tion of the course may be taken. 


Persons wishing further information should write to: 
The Director, Office of Continuing Medical Education 
Room 289, School of Medicine 
University of Pennsylvania Medical Center 
Philadelphia, Pennsylvania 19174 


lam back again! 





The 
lightweight «Haag-Streib 


Gonioscopy 
Microscope 


Magnification 10 x or 16 x Field of view 18 mm or 15 mm 
now with the excellent optics of the "900" slit lamp. 


HANG STRENT At 


Ophthalmological Instruments 
3097 Liebefeld/Switzerland Price and literature available from your Haag-Streit distributor. 
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THE WILMER PHOTOCOAGULATION COURSE 


WILMER INSTITUTE 
JOHNS HOPKINS -HOSPITAL 


April 14, 15, 16, 1975 


Wilmer Faculty 
Arnall Patz, M.D. Stuart L. Fine, M.D. 


Guest Faculty 


Lloyd Aiello, M.D. Hunter L. Little, M.D. Arthur Vassiliadis, Ph.D. 
Francis A. L'Esperance, M.D. Robert Peabody, M.D. H. Christian Zweng, M.D. 


Topics include: 


Principles of fluorescein angiography in retinal vascular and macular diseases 
Selection of patients for photocoagulation 

Techniques of argon and xeron photocoagulation 

Demonstration of commercially available instruments 

Argon laser photocoagulaticn in monkeys 

Conferences on patient management and complications 


Fee—$350 includes luncheons and banquet. 

Registration limited and advance registration required. 

For further information write: Mrs. S. Podell, Secretary tc Dr. Patz 
Room 155, Wilmer Institute 


Johns Hopkins Hospital 
Baltimore, Maryland 21205 


EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 


June 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects of 
xenon arc and argon laser photocoagulation and will consist of lectures, clinical 
demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 
Principles and Techniques of Photoccagulation Complications of Photocoagulation 
Fluorescein Angiography as Related to Potential New Uses for Lasers 
Photocoagulation Clinical Demonstrations 
Diseases Treated by Photocoagulation 
FACULTY: 
Charles L. Schepens, M.D. H. MacKenzie Freeman, M.D. Lloyd M. Aiello, M.D. 
Ichiro D. Okamura, M.D. Ronald C. Pruett, M.D. Tatsuo Hirose, M.D. 
Robert J. Brockhurst, M.D. Felipe I. Tolentino, M.D. Clement Trempe, M.D. 
J. Wallace McMeel, M.D. Oleg Pomerantzeff, Dipl. Eng. Richard Simmons, M.D. 


REGISTRATION: Fee— $250 


For registration and details 
J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 Staniford Street » Boston Massachusetts 02114 
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FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 


CONJUNCTIVO- 
DAGRYOCYSTORHINOSTOMY 


with 


L.T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 
TEAR DUCT TUBES CAN BE SUPPLIED: 
(1) IN SETS 


Ia OF STANDARD 
| | SIZES 
| | 
> 4 "P COSS cw ij] aA, 


oa» (2) INSETS 
OF SPECIFIED 


lw yd SIZES 
| | | (3) SIZED 
A 7 lo cde INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. 


2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 

*"L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 
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SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumser- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when & is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snar.ng. 


Made of pliable aluminum, this unique lid holder cam be 
quickly bent to conform closely to the patient's orbital sim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 


e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $15.95 Per Box 
plus sales tax where applicable 
ÇP aum D — — —— — — —— A—— —-— —Á LEE CD E CD ae 
TO: Keeler Optical Products, Inc. l 
456 Parkway, Lawrence Park Industrial Park j 


Broomall, Pa. 19008 


Please send me ___ boxes of the Medical Workshop | 
lid holder. Enclosed is my check for $32 | 


Name | 
Address - 
C O ES ees SEN | 

E 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunol- 
ogy, Pathology, Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Neuro-ophthalmology, Optics and Theory of 
Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O’Connor, 
G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson 
and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write 
to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical 
Center, Stanford, California 94305. 


OUTSTANDING EFFECTIVENESS IN DIAGNOSING 
ANOMALIES OF THE EXTRINSIC OCULAR MUSCLES 


THE ALLIED STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New, Easy-to-Use Instrument TOTE EX 


è Quick and accurate measurement of sub- 
jective angle of squint. 

è EFFECTIVE WITH CHILDREN AS YOUNG AS 
3 YEARS OF AGE. 

* Presence of partial paralysis of ocular 
muscles, high phorias, and cyclo devia- 
tions readily revealed. 

Diagnostic evaluations 

are made on a special 


tangent screen cali- 
brated in prism di- 


Complete kit consists of: 2 hand projectors—transformer—red 
and green spectacles and instruction manval—compensated 
tangent screen with pad of recording charts. 

Complete refund guaranteed if not 


satisfied 7 days after receipt. 
Free demonstration without obli- $ 1 3500 
gation In Chicago area. 


ALLIED OPHTHALMIC EQUIPMENT CORP. Morten tove, it 60053 
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EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 


ANNOUNCES A CONGRESS ON 


RECENT ADVANCES 
IN DIAGNOSIS AND MANAGEMENT 
OF CONDITIONS OF THE 
CHOROID-RETINA-VITREOUS 


JUNE 5, 6, 7, 1975, BOSTON 


Thomas Aaberg, M.D. 
Bud Appleton, M.D. 
Anton Banko 

Thomas Behrendt, M.D. 
Isaac Ben-Sira, M.D. 
Milton Boniuk, M.D. 
Robert Brockhurst, M.D. 
David Campbell, M.D. 
Jackson Coleman, M.D. 
lan Constable, M.D. 
Glynne Couvillion, M.D. 
Francois Delori, Ph.D. 
Nicholas Douvas, M.D. 


Charles Eichenbaum, M.D. 


Terry Ernest, M.D. 
Jay Federman, M.D. 
Richard Field, M.D. 
Robert Foos, M.D. 


MacKenzie Freeman, M.D. 


Dwain Fuller, M.D. 
Wayne Fung, M.D. 
Sohan Hayreh, M.D. 
Tatsuo Hirose, M.D. 
William Hutton, M.D. 
Allan Kreiger, M.D. 
Edward Maumenee, M.D. 
Wallace McMeel, M.D. 


Alice McPherson, M.D. 
Robert Machemer, M.D. 
Ronald Michels, M.D. 
Frank Myers, M.D. 

Ichiro Okamura, M.D. 
Edward Okun, M.D. 

Conor O'Malley, M.D. 
Sven Osterlin, M.D. 

Arnall Patz, M.D. 

Gholam Peyman, M.D. 
Oleg Pomerantzeff, D.Eng. 
Ronald Pruett, M.D. 
Charles Riva, Ph.D. 

Alain Rousseau, M.D. 
Charles Schepens, M.D. 
Michael Shea, M.D. 
Bradley Straatsma, M.D. 
David Swann, Ph.D. 
William Tasman, M.D. 
Felipe Tolentino, M.D. 
Wichard van Heuven, M.D. 
Charles Vygantas, M.D. 
Alexander Vodovozov, M.D. 
Robert Watzke, M.D. 


Paul Wetzig, M.D. 
Keith Zinn, M.D. 


The purposes of this Congress are to disseminate to all ophthalmologists 1) the most recent informa- 
tion regarding the practical considerations for selecting patients for various forms of vitreous surgery, 
plus the techniques and expectations for success; 2) The latest technological advances that will en- 
hance the management of common macula and circulatory disorders. 


REGISTRATION: 

PHYSICIANS $200 

RESIDENTS $100 
WIVES PROGRAM $60 


H. MACKENZIE FREEMAN, M.D. 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 STANIFORD STREET 
BOSTON, MASS. 02114 
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METROPOLITAN EYE AND EAR HOSPITAL, ATLANTA, GEORGIA 
ANNOUNCES THE SECOND ANNUAL SPRING SYMPOSIUM 


OCULAR MANIFESTATIONS OF SYSTEMATIC DISEASE 


TO BE HELD AT THE ROYAL COACH MOTOR HOTEL, ATLANTA, GEORGIA 
APRIL 25 and 26, 1975 
CONSECUTIVELY WITH THE ATLANTA MEETING OF THE 
AMERICAN COLLEGE OF SURGEONS POST GRADUATE COURSE IN OPHTHALMOLOGY 
APRIL 23 and 24 ON TRAUMA OF THE EYE AND ADNEXA 


SPEAKERS: 


F. PHINIZY CALHOUN, M.D., EMORY UNIVERSITY SCHOOL OF MEDICINE 
FRANK L. MYERS, M.D., UNIVERSITY OF WISCONSIN 
JAMES C. TRAUTMANN, M.D., MAYO MEDICAL SCHOOL 


PROGRAM CHAIRMAN 


WILLIAM L. EUBANKS, M.D. 


REGISTRAR: ROBERT E. HARDISON, ADMINISTRATOR 
METROPOLITAN EYE AND EAR HOSPITAL 
3223 HOWELL MILL ROAD, ATLANTA, GEORGIA 30327 


FEE: $125 


RESIDENTS: NO CHARGE 


(INCLUDES RECEPTION, DINNER, ENTERTAINMENT) 
HOTEL RESERVATIONS WILL BE MADE UPON REQUEST 


OPHTHALMIC MINIATURES 


HELP! 


The JOURNAL needs Ophthal- 


mic Miniatures. 
Send one in today. 


Please provide the author, 
source, and date of each con- 
tribution. 


Ophthalmic Miniatures 

American Journal of Ophthalmology 
233 East Ontario St., Suite 1401 
Chicago, Illinois 60611 


Ophthalmic 
Editorial ots 


Manuscripts 
of 
Articles and Books 
Prepared Edited Revised 


Bibliographies Indexing 


KATHERINE CHALKLEY 
P.O. Box 387 
LAKE GENEVA, WISCONSIN 53147 
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SECOND ANNUAL CORNEAL MICROSURGERY COURSE 


UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK 
EYE AND EAR INFIRMARY 
MAY 1, 2 and 3, 1975 


SPEAKERS 
S. ARTHUR BORUCHOFF, M.D. FRANK B. HOEFLE, M.D. 
STUART I. BROWN, M.D. GERALD B. KARA, M.D. 
JORGE N. BUXTON, M.D. RICHARD H. KEATES, M.D. 
HERNANDO CARDONA, M.D. J. HARRY KING, M.D. 
D. JACKSON COLEMAN, M.D. ENRIQUE MALBRAN, M.D. 
DOMINICK DIMAIO, M.D. FRANK POLACK, M.D. 


A. BENEDICT RIZZUTI, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED 
PRACTICE MICROSURGERY SESSIONS. 


Registration limited to 20 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 








Sterility 
plus convenience 


BERENS 
TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 





225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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THIRTEENTH NEW YORK EYE AND EAR INFIRMARY 
SPRING CONTACT LENS SEMINAR 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
AND THE 
CONTACT LENS DIVISION AND CORNEAL CLINICS 
OF - THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 17, 1975 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


* * 


JORGE N. BUXTON, M.D. 
FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 


ale 
p 


GUEST SPEAKERS 


JOSEPH BALDONE, M.D. 
CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. 
JACK HARTSTEIN, M.D. 
WFITNEY G. SAMPSON, M.D. 


OTHERS TO BE ANNCUNCED 


M. M. p 
n nt p 


"HARD vs SOFT CONTACT LENSES FOR COSMETIC USE” 
"INTRA-OCULAR LENSES vs CONTACT LENSES IN APHAKIA"' 


Registration Fee: $50.00 (Luncheon and Cocktail Reception included) 
Residents: $25.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


In the treatment of corneal edema... 


Adsorbonac offers the clinician a hypertonic agent that provides an enhanced dura- 
ion of therapeutic response without sacrificing patient comfort and convenience. 


Adsorbonac is a sterile, hypertonic solution 
5f NaCl contained in Burton, Parsons’ 
ophthalmic vehicle—Adsorbobase 
Because of the unique action of its polymeric 


TM: 


vehicle, Adsorbonac: 


Adsorbs to the corneal surface and 
resists dilution by aqueous tear com- 
ponents. 

Demonstrates a high degree of effi- 
cacy in reducing corneal edema, and 
in treating recurrent corneal erosions. 
Provides a marked improvement in 
visual acuity (with minimal stinging 
and burning). 


Note: Clinical reports have demonstrated the value 


of Adsorbonac 2% in the treatment of the geriatric 
patient with orneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophilic surface—of relatively long duration- 


over which the aqueous portion of the tear film 
can spread spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film 


OPHTHALMIC PRODUCTS DIVISION, Cent 


* Patent Pending 


ADMINISTRATION: f 


treatment of corneal t 


one or two drops I 
eye(s) every tnree 





hours. To clear the cor 


examination one 


4 


Adsorbonac as required 


SUPPLIED: Adsorbona 


Adsorbonac 5% | 
dropper vials. 


Literature and clinical < 


are available on requi 


ADSORBONaC * 


BURTON, PARSONS & CO., INC. 
ral Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 
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We fit Fitting Sets 


...lo help you create 
a more efficient practice. 






















Your contact lens practice—regardless of size—can gain 
added efficiency with the right fitting set. And, to make sure 
you get the right set, we've designed six Master Control T" 
methcd fitting systems to match a wide range of indi- 
vidual needs. These carefully-organized lens inven- 
teries give you maximum ability to precise*y con- 
trol the lens-cornea relationship and fit the lens 
7708 you want—in a minimum of time. This 
a immediate availability also promotes pa- 
tient acceptance and helps you quickly 
identify costly problem cases. What's more, 
you gain the advantage of bulk purchasing 
"^ with the assurance of top quality. Cur un- 
. matched experience in developing fitting 
F^ sets to meet a wide range of practice needs 
$ can bea definite advantage to you. 


Call 402-464-0246 or write today. 
P.O. Box 80636, Lincoln, Nebraska 68501 


AO MASTER CONTROL" method 


[] 200 Lens System 
[] 300 Lens System 
[] 400 Lens System 
[] 800 Lens System 
O New Low Plus System 
[] Aphakic System 


P M 
EQ ^merican Optical 


CONTACT LENS DIVISION 
LINCOLN, NE 68501 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn't mislead you. True, 
it's the leading drop for the 
treatment of blepharitis, but 
it's just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn't it be. 'The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS => Acute herpes 
simplex (dendritic keratitis); purulenf un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 





Blephamide 


E: il Liquifilm 





WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
mdicate that posterior subcapsular lenti- 
eular opacities have been reported to 
eccur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 


CIN-PREGNANCY: Safety of the.use of 


topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


Blephamide | icuifii 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


OPHTHALMIC SUSPENSION 


Blephamide 5.0.» 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2% 


STERILE OPHTHALMIC OINTMENT 
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When pilocarpine no longer 
maintains IOP, regain control 
ith Isopto Carbachol 3%. One drop 
orks up to & hours... 
ithout risking lens opacities. 








Clinical evidence has shown Isopto Carbachol 3% 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution 

Description: A sterile solution containing: Active: Carbachol 0.7596, 1.596, 
2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzalkonium Chloride 0.005%. Inactive: Boric Acid, Sodium Chloride, 
Sodium Borate, Purified Water. 

Contraindications: Contraindicated in presence of corneal abrasion or when 
constriction is undesirable, as in acute iritis. 

Warnings: Transient ciliary and conjunctival injection, headache and ciliary 
spasm with resultant temporary decrease of visual acuity may occur. 
Precautions: Avoid overdosage. 

Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
occur even when epithelium is intact. 


*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct. 1966. 


Variation in IOP after instillation of a single dose of Carbachol 3% 
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An increase in the log value corresponds to a drug induced 
fall in IOP 


Change significant at 1% level 








Isopto 
arbachol 3^ 


Carbacho 


vehicle: hydroxypropyl methylcellulose 
[ZR «-«»xz2. dedicated to advances in ophthalmic therapy 


Duryea, Pennsylvania 18642 
(717) 457-7485 


And now... 
S-1205. 


Scarcely sixteerf months have elapsed since Schott's high- 
index, low-density S-1005 glass was chosen as an out- 
standing new product by the Industrial Research advisory 
council. Yet in this short period, the glass has lost its image: 
as a strange, exotic material. It’s being put to use, and in 

a far wider range of applications than had been originally 
envisioned. 


Even in minus prescriptions of relatively low power, where 
weight is not the deciding factor, the thin, high-index lens 
has proven extremely popular. With today’s trend toward 
larger frames — and the wide use of wire — a significant 
reduction of lens thickness is important. Lenses of $-1005 
glass thus give the patient greater comfort and satisfaction. 


While you have been working to utilize S-1005, Schott has 
been working on the next step — a tinted version. The 
result, S-1205, is a light pink tint with all the advantages 

of the original. Like S-1005, this new glass is formulated to 
work especially well in the chemical strengthening process; 
no special baths or cycles are required. And, like all glass 
lenses, S-1205 is highly resistant to scratching, convenient 
to mount and warpage-free. The new tint offers cosmetic 
appeal while suppressing optical aberration common to 
this type of high power lens. 


Interested? Ask your lab for more information. 


SCHOTT OPTICAL GLASS INC. 
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AVOID 
CONTAMINATI 
AND INFECTIO 














Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 

Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 





Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 


(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 


The Ophthalmos Division 
f AYERST LABORATORIES 
New York, N.Y. 10017 
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Address manuscripts and other scientific communica- 
tions to Frank W. Newell, M.D., 233 East Ontario 
Street, Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely 
to the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two 
copies must be submitted; the second copy may be 
machine-duplicated. The entire manuscript, including 


. case reports, footnotes, and references, must be typed 


in double space, with wide margins, on 8% by 11-inch 
heavy white bond paper. See Suggestions to Authors 
(Am. J. Ophthalmol. 79 :539-542, March 1975). Copies 
of Suggestions to Authors will.be mailec on request. 
Airmail is preferred for all manuscripts except those 


. originating in the Chicago area. Receipt of manuscript 


is acknowledged immediately. Author's proofs must be 
corrected and returned within 48 hours tc Manuscript 


. Editor, 233 East Ontario Street, Chicago, Illinois 
-= 60611. 


. Fifty reprints of each article will be supplied to the 


senior author without charge. Additional reprints may 


_ be obtained from Ophthalmic Publishing Company, 


233 East Ontario Street, Chicago, Illinois 60611, if 
ordered at the time proofs are returned. 


Address news items and society proceedings to Thomas 
Chalkley, M.D., 700 North Michigan Avenue, Chicago, 
Illinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Illinois 60611. 


Subscriptions, requests for single issues, notices of 
changes of addresses, advertising and other communi- 
cations should be sent to 233 East Ontario Street, 
Chicago, Illinois 60611. Change of address notices 
must be received at least 60 days in advance and must 
include both old and new addresses. 


Claims for copies lost in the mail must be received 
within 60 days from the date of issue. 


Advertisement insertion orders and copy must be re- 
ceived before the first day of the preceding month for 
which the advertisement is scheduled. 
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Chicago, Illinois, and at additional mailing offices. Printed in U.S.A. 


=< 5 a eres V in iv, rss ras "ner PTI TERN Rr 7 97 ZA oF u à qr 


Now, fe follow the transit of 
fundus fluorescein angiography on TV: 


Conveniently mounted, easily inter- 
changed with your still camera, the Zeiss- 
Urban Retinal Display System affords you con- 
tinuous viewing and immediate replay of both 
fluorescein angiography and routine examina- 
tions. Specifically designed for low light levels, 
the high resolution Urban camera and monitor 
can be combined with any commercially avail- 
able videotape recorder to give you permanent, 
complete documentation for use during photo- 
coagulation, in diagnosis and teaching. 

No interference with your examination 

. the unique Zeiss Beamsplitter lets you re- 
tain the eyepiece so you can simultaneously 
view the fundus directly, in color and with the 


3RANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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highest available resolution. And thesmall cam- 


era is so mounted that it never gets in your - 


way. TV alignment is fully automatic; the cam 


era adjusts automatically for light changes; ~ 


and, since the light level is always kept low 
and there is no flash, your patient will Be un- 
disturbed by the documentation. 

Fits all Zeiss Fundus Came-as, old or 
new... for the details, write Carl Zeiss, Inc., 
444 5th Ave., New York, N.Y. 10018. Or phone 
(212) 736-6070. 

In Canada: 45 Valleybrook Drive Don 
Mills, Ontario, M3B 2S6. Or phone (416) 
449-4660. 

Nationwide Service. 





THE GREAT NAME IN OPTICS 


WEST GERMANY 
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E Pluribus Unum. 


Out of all the electron microscopes in the world, one is 
unique: the Zeiss EM9S-2. It's the world's easiest-to-operate 
electron microscope in the 7A, 60,000X range (its sister instru- 
ment, the Zéiss EM-10, is the world's easiest-to-operate high 
resalution, high power electron microscope.) 

But it's more than that. In these inflationary times, it's 
one of the wisest investments you can make. 

Every Zeiss EM-9 ever made is still in use! They never 
become obsolete, can always be updated, always keep their 


Car! Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 


market value, make your teaching grants go farther. 

And the price of $33,850 is the same as it was three 
years ago! 

This is all possible because the EM-9 was designed with 
the future in mind. And good design is a coin that keeps its 
value and can't be counterfaited. 


For complete details, call or write Rudolf Partsch. 
Nationwide Service. 


736-6070. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 





Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Onz., M3B 2S6. Or call (416) 449-4660. 
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dts available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
‘most precious asset: Time. 


Lifting an instrument automatically procrams your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go cff and the 
high point fixation light comes on. The cphthalmo- 
Scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 
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Touch a button under the slit lamp—it is ready 
use as the room lights instantaneously dim. Lifi 
indirect ophthalmoscope and the room lights gc 


In short, Autoswitch is pre-programmed to s 
your every need. Provision for the holding 
functioning of five hand instruments of your chc 
in addition to the slit lamp, and indirect ophthal 
scope make your Autoswitch servant an impor 
part of your working day. 


You can install Autoswitch wherever you like. 
additional space is required. 


Truly, this silent servant warrants your invest 
tion. Call or write today. We will be happy to s 
you details and arrange for a demonstration. 


YOUR SILENT ASSISTAN 
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THE UNIVERSITY OF ILLINOIS 
ABRAHAM LINCOLN 
SCHOOL OF MEDICINE 


announces an 


INTRAOCULAR LENS SYMPOSIUM 
to be held at the 
ILLINOIS EYE AND EAR INFIRMARY 
May 30th & 31st, 1975 


Speakers: 


Peter Choyce, F.R.C.S., London 

Robert Drews, M.D., St. Louis 

Norman Jaffe, M.D., Miami 

Miles Galin, M.D., New York City 

and members of the University Faculty 


Registration Limited Tuition $150.00 


For Further Information Write to: 
Jacob T. Wilensky, M.D., Program 
Chairman 
1855 W. Taylor Street 
Chicago, Illinois 60612 


NATIONAL SPRING MEETING 


THE AT 


April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


Robert W. Cantrell, M.D., San Diego, Calif. 
Walter E. Berman, M.D., Beverly Hills, Calif. 
Vincent Hyams, M.D., Washington, D.C. 

John J. Shea, Jr., M.D., Memphis, Tenn. 
RESERVATIONS— Write directly to the Green- 
brier, White Sulphur Springs, West Virginia 
for hotel accommodations. 

ADVANCE REGISTRATION—Fee of $125 re- 
quired: checks payable to West Virginia Aca- 


demy of O & O. Send to J. Elliott Blaydes, Jr., 
M.D. The Blaydes Clinic, Bluefield, W.Va. 


24701. 
AMA Credit Category I 








Pilocar’ 
Rhvin Pack 
(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl methyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine, contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Ede:ate: 0.01% 

in an aqueous, buffered, stabilized solution con- 
taining potassium chloride, boric acid and 
sodium carbonate. 

ACTION: As a miotic for treatment of glaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatment of 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means, i.e., Pilocar, for at least 12 
hours prior to emergency surgery. 

WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles— 0.576. 176, 2%, 3%, 4% and 6% pilocar- 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same 
concentrations. 
SMP Division 
Cooper Laboratories (P.R.), Inc. T 
San German, Puerto Rico 00753 COS-139 


. The 
Glaucoma — 


Cost is a troubling concern for today's 
nior citizens. And cost of long-term 
edication can be especially worrisome for 
1e glaucoma patient. 

So, why not help ease the cost burden by 
rescribing Pilocar* Twin Pack. 


ilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
onvenient 15 ml. bottles. 

Available at a price lower than 30 ml. 








bottles of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 
30 ml. size bottle. Patients can pack onein © 
their pocket or handbag...leave one 
conveniently at home. 

Also, the small bottles help maintain 
sterility of the solutions. 

In short, it's easy to see how patient 
dividends add up with Pilocar Twin Pack. 


Pilocar Twin Pack 


( pilocar pine hydrochloride) 


classic for the cost-conscious 


Please see brief summary on opposite page. 



















Muro 
Ointment 
Sodium Chloride 576 


MURO OINTMENT NO. 128 /| SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lenolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 





Murocoll Methylcellulose | 
4000 cps 0.9% | 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
de lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparetions are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 






Federal law prohibits dispensing without prescription. 





121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 + 479-2680 


MURO PHARMACAL LABORATORIES, INC. 








SKLAR 
JV Tonometer Sterilizer - 


aluated by Spencer E. Sherman, M.D., F.A.C.S., Assistant Clinical Professor of Gghibimelody 
unt Sinai School of Medicine, N.Y., N.Y. 





Laboratory reports show that bacteria- | 
cidal and fungicidal action is complete | 
within 20 minutes. Uses ultraviolet raci- | 
ation to effectively and safely sterilize 
tonometers. Avoids hazards to patient 
and tonometer associated with heat 
sterilization. No solutions to irritate 
eyes or impair accuracy of the nr 
ment. 


Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES | | 
e Variable timer 5-20 minutes 1 
ə Accommodates all mechanica! E 
tonometers l 
e Automatic shut-off when meta! cover 
is lifted | 
e Hinged base facilitates bulb ] 
replacement 
e UV bulb is recessed for maximum : 
protection and safety j 


















Cat. No. 65-7527 | 
Sklar UV Tonometer Sterilizer 
{ 
1 





JEMLAR i 
Mig. Co.,Inc. | : 
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UVEITIS SEMINAR 


PATHOGENESIS AND MANAGEMENT 


LENOX HILL HOSPITAL—NEW YORK CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of 
recent developments in the understanding 
and management of the more frequently 
encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and 
newer forms of therapy. 


The format will be lectures and panel dis- 
cussions with question and answer oppor- 
tunities. 


FACULTY: 


Robert S. Coles, M.D. G. Richard O'Connor, M.D. 
David L. Knox, M.D. T. F. Schlaegel, Jr., M.D. 


Irving H. Leopold, M.D. Percyvaldo F. Wendler, M.D. 


TUITION: 
Practitioners 
Residents 


$125.00 


For Further Information Write To: 


Robert S. Coles, M.D. 

Director, Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


9th ANNUAL OPHTHALMOLOGY RESIDENTS 
CONFERENCE 
MEDICAL UNIVERSITY OF SOUTH CAROLINA 


APRIL 10-12, 1975 


Guest speakers: 
Paul Henkind, Bronx, N.Y. 
Dan B. Jones, Houston, Tex. 
Herbert E. Kaufman, Gainesville, Fla. 


Residents and attending staff will also present 
papers. 


Registration fee: $30.00 
(Does not include social functions) 


For additional information, write: 


Staff Assistant 

Department of Ophthalmology 
Medical University of S. C. 

80 Barre St. 

Charleston, S. C. 29401 
Telephone: 803-792-4231 





TESST 


VASOCON-A 
OPHTHALMIC 


Description: A sterile ophthalmic solution having 
the following composition: 


Naphazoline hydrochloride ..................... 0.05 95 
Antazoline phosphate .............................. 0.5 % 
BO Bed Lilo coh pst E T 1.2 % 


Phenylmercuric acetate (preservative) ... 0.002% 
Sodium carbonate enhydrous and 
sodium chloride. 


Action: VASOCON-A combines the effects of the 
antihistamine, Antazoline, and the decongestant 
Naphazoline. 


Indications: 

Based on a review of a related combination 
of drugs by the National Academy of Sci- 
ences—National Research Council and/or 
other information, FDA has classified the 
indications as follows: 


“Possibly” effective: 

For relief of ocular irritation and/or conges- 
tion or for the treatment of allergic, inflam- 
matory, or infectious- ocular conditions. 
Final classification of the less-than-effective 
indication requires further investigation. 





Contraindications: Hypersensitivity to one or 
more of the components of this preparation. 


Warning: Do not use in presence of narrow 
angle glaucoma. 


Precautions: This preparation should be used 
only with caution in the presence of hyperten- 
sion, cardiac irregularities or hyperglycemia 
(diabetes). Ths product is sterile when pack- 
aged. To prevent contaminating the dropper-tip 
and solution, care should be taken not to touch 
the eyelids or surrounding area with the dropper- 
tip of the bottle. Keep bottle tightly closed when 
not in use. Prctect from light. 


Adverse Reactions: The following adverse re- 
actions may occur: Pupillary dilation, increase 
in intraocular pressure, systemic effects due to 
absorption (i.e, hypertension, cardiac irregular- 
ities, hyperglycemia). 


Dosage: One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required 
to relieve symptoms. 


Caution: Federal law prohibits dispensing with- 
out prescription. 


How Supplied: 15 ml. dropper-tip plastic 
Squeeze bottle. 


SMP Division 


Cooper Laboratories (PR.), Inc. 
San German, Puerto Rico 00753 











VASOCONSTRICTION Ses 
with A... fex 


“A” makes the difference. The antihistamine 
effectiveness of antazoline combined with the 
proven decongestant action of naphazoline... 
VASOCON-A...for dependable and rapid 
vasoconstriction in allergic conjunctivitis and 
inflammatory ocular conditons.* 


osOCOn" 


(naphazoline hydrochloride 0.05% 


and entezoline phosphate 0.5%) 


lS DRUG HAS BEEN EVALUATED AS POSSIBLY EFFECTIVE FOR THIS INDICATION. t 


i 
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Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete flucrescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 

















Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 


Unretouched clinical photograph Albany Medical College, New York 
Patents pending 









L0G—2 XENON ARC 
PHOTOCOAGULATOR 










THE ONLY AMERICAN 
manufactured xenon arc 
photocoagulator proven 

effective in over 500 hospitals, 
clinics and physicians' offices. 


Sold and serviced by Clinitex 

sales engineers located in the following 

areas: Boston, Mass., Atlanta, Ga., 

Chicago, Ill., Dallas, Texas, Phil., Pa., 

and Covina, California. 

Standard line voltage. 

Highly portable (45 Ibs.) 

THE ONLY PHOTOCOAGULATOR delivering 
an absolutely uniform chorio-retinal 

reaction. Eliminates excessive and 
undesirable tissue damage from 

hot spot thermal effect. 

THE ONLY PHOTOCOAGULATOR offering 
an 8 degree aperature. Ideal for post scleral 
buckles. 

Designed, manufactured and marketed by 
Clinitex, Inc. Immediate delivery of a complete 
system, or any component. 























CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 


PLEASE 
SEND Llca2 CI LOG-2 
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City . State 


When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent 


bioavailability 
priced to save 





Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


"patient money 


ACETAZOLAMIDE PLASMA LEVELS —HYDRAZOL VS. THE STANDARD 


30 


e Hydrazol* 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 


Crossover study; 12 healthy adults after si 





4 


The Standard* 


*Mean = standard error 


8 12 


le oral doses of 500 


mg (2 tab/each drug). Data on file—Softcon Products. 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a "tingling" feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazo! (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individua! 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some cases of 
acute congestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. in some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250” (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 


A healing 


environment 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and given a 
chance to heal. 





Softcon 
vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 7496 of cases and partial relief in 2076: 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5576 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, wasunchangedin 30%, and worsenedinonly 376: 


A chance to preserve and even improve 
visual acuity during therapy 
Before SOFTCON, treatment for severe corneal 





edema usually meant loss or limitation of existing visual P. 
acuity. A study of SOFTCON lens wear in 364 eyes E 
with bullous keratopathy showed that visual acuity «capu das ie ehe 
improved significantly in 3396, remained unchanged e dedo anui REED 


in 6396, and declined in only 476: Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
tens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 





See next page for full product information. 








SOfteon 


t (vifileon A) 
BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

Thelens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeserious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 

Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
Weg may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. $ 

Excessivetearing, unusual eye secretions, 
anc photophobia are not normal: if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 


Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and becorme brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 


Lens wearcontinued....... 65% 
Lens therapy completed... . . 23% 
Lens wear terminated. ... .. 976 
Notsisloge Lek eoa 396 
Untoward experience 
during lens therapy 

NO. x Kov VES: hh. 28% 
Type of untoward 
experience 

Gc LUPIS NE cob, duke Ea 24 
UD ue era. di a eee 18 
DisolMoreduc elvis 14 
Lincamtoitable.. ....< 22... 46 
Depdsitonigns.... .....2.0° 24 
MORSA OSA cL IAS. 5 


conjunctivitis, candida keratitis, neovas- 
Cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP, followed by a rinse with luke- 
warmLensrinsNP. Anylensremovedfrom 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied. filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 

may be fitted with lenses in refracting 
powers ranging from high minus 
(— 25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


Base Curves 7.8  OverallChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 
8.4 14.5 
8.7 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 cc.: sili- 

cone rubber stoppers: aluminum seals: 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Heference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road. Morris 
Plains, New Jersey 07950. 





Iwo names 
mpress your 
yours & ours 


"hat's in a name? 
| one word, reputation. 


yoking at your projection vertexometer, 
yur patient may never in the world as- 
»ciate it with the measurement of his 
nses. He may never guess that you've 
slected the only vertexometer that pro- 
cts spherical, cylindrical, prism power 
nd axis onto a 5" screen. Or that you (or 
our assistant) can almost immediately 
et reliable readings of both hard and P 
oft contact lenses, or spectacle lenses— — — 
‘om 30mm to 80mm in diameter, framed or unframed 
-without any special dexterity. Or that you can use | 
our vertexometer with your lights on and with both TS j H 

yes open. | | ' a n 


'our patient may glance at your screen and never 
uspect that lens powers are given in numerals. Or 
nat your marker is built-in and self-inking. Or that 
our vertexometer is so quick and simple to operate 
hat you'll be glad to show him how it works. 


'our patient may not recognize any of the parts, 
satures or conveniences of your projection vertexo- 
?eter. But as soon as he focuses on the Nikon name- 
‘late, he'll know he's looking at the finest. Nikon, 
imong patients as well as practitioners, stands for 
insurpassed quality, precision and reliability. What 
echnologists call state-of-the-art, and manufac- 
urers call top-of-the-line, and most folks simply 
;all class. 


‘ry to see things from your patient's point of view. 
Vikon is the only vertexometer name he knows. It 
spells professionalism to him. And sets him at ease. 
ind tells him he can trust his doctor's equipment. 
As he trusts his doctor. 


For further information about Nikon's projection 
vertexometer, and about Nikon's conventional opti- 
cal vertexometers (with European circle-dot target 
or with American cross-line target), contact Nikon 
Instrument Group, Ehrenreich Photo-Optical Indus- 
tries, Inc., 623 Stewart Ave., Garden City, N.Y. 11530. 
(516) 248-5200 (In Canada: Anglophoto Ltd., Ont.) 









patient: 
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fo Extending man’s vision 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


Presents a 


POSTGRADUATE COURSE 


PRACTICAL MANAGEMENT 
OF 
CORNEAL AND EXTERNAL 
DISEASE PROBLEMS 


GUEST FACULTY: USC FACULTY: 

STUART I. BROWN, M.D. A. RAY IRVINE, M.D. 

DAN B. JONES, M.D. ANTHONY B. NESBURN, M.D. 
HERBERT E. KAUFMAN, M.D. STEPHEN J. RYAN, M.D. 

A. EDWARD MAUMENEE, M.D. WILLIAM H. SPENCER, M.D. 
THOMAS H. PETTIT, M.D. T. RODMAN WOOD, M.D. 


RONALD E. SMITH, M.D. 


This course is oriented toward the practicing clinician. The diagnosis and office approach to 
corneal and external diseases will be stressed. The role of the laboratory in the medical and 
surgical management of these disorders will be discussed. 


JUNE 19 AND 20, 1975 


REGISTRATION FORM: 


NAME ——— PHONE 
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* Registration fee: $150.00. Make checks payable to University of Southern California, 
School of Medicine, Postgraduate Division, 2025 Zonal Ave., Los Angeles, Calif. 90033, 
(213) 226-5232. 


* Includes meals and June 19 banquet. 





Pediatric Restraint 
PAPOOSE BOARD 


. . . holds frantic child permitting 
examination or treatment of any 
part of the body while maintaining 
full restraint. 








S-4658-L Papoose Board, Pediatric Restraint: can be effectively used 
to immobilize 6-12 year old child in less than 60 seconds. . . .$89.50 


S-4658-R Papoose Board, Pediatric Restraint: same as S-4658-L 
except small size for 2-5 year old. ..... 1... eee e eee eee eens $63.50 







orz 


STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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myxin B-Neomycin- 
imicidin 


|». Each cc contains: Aerosporin® brand Polymyxin 3 Sulfate 5000 units; neomycin 
"S sulfate 2.5 mg (equivalent to 1.75 mg of neomycir base!; gramicidin 0.025 mg, in 
„a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
{preservative: thimerosal 0,001965). Available in the new 10 cc Drop Dose™ Plastic 
. Dispenser Bottle. Also available in a 10 cc glass bottle with sterile dropper. 












Solution, seri 
Polymyxin B- 
Gramicidin 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 





DR Burroughs Wellcome Co. 
Research Triangle Park 


Wellcome / North Carolina 27709 
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PERMA TWEEZ 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection, Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 


sional application as removal of inverted eyelashes - 


to cosmetic use. 
Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
[] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-47 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 


Fantastic savings on new 
latest model lensmeters, joy 
stick slit lamps, trial frames, 
trial sets, ophthalmic chairs, 
stands, single bank phorop- 
ters and metal eye glass 


frames. Write or call 503- 


357-7475 National Publica- 


tions, Box 42, Forest Grove, 


Oregon 97116. 








For uninterrupted control of I.O.P 
Never more than one or two instillation 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


3ecause PHOSPHOLINE IODIDE is long-acting, it can help provide Í 
jninterrupted control of intraocular pressure in chronic simple (open-angle) | 
jlaucoma or glaucoma secondary to aphakia. Just one or, at most, l 
wo instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary. 1 
ne in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
tis not more potent. With four concentrations available, it offers a high degree of | 
dosage flexibility for uninterrupted control of intraocular pressure...used alone f 
or in combination with other medication. ! 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — | 


-— o 


is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE 5iserecing — 


(echothiophate iodide for ophthalmic solution) | 








See next page of advertisement for prescribing information 
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- PHOSPHOLINE IODIDE’ 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
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E 
; dary t haki 
E secondary fo apnakia 
b^ 
d BRIEF SUMMARY manufacturing or formulating such products, etc.) should be 
E. (For full prescribing information, see package circular.) warned of the additive systemic effects possible from absorp- 
E PHOSPHOLINE IODIDE ® (echothiophate iodide) tion of the pesticide through the respiratory tract or skin. During 
BP PHOSPHOLINE IODIDE is a long-acting cholinesterase periods of exposure to such pesticides, the wearing of res- 
E: inhibitor for topical use. piratory masks, and frequent washing and clothing changes 
2a Indications: Glaucoma — Chronic open-angle glaucoma. may be advisable. 
i Subacute or chronic ang!e-closure glaucoma afer iridectomy 6. Anticholinesterase drugs should be used with extreme 
or where surgery is refused or contraindicated. Certain non- Caution, if at all, in patients with marked vagotonia, bronchial 
uveitic secondary types of glaucoma, especially glaucoma asthma, spastic gastrointestinal disturbances, peptic ulcer. 
following cataract surgery. pronounced bradycardia and hypotension, recent myocardial 
: Accommodative esotropia — Concomitant esotropias with a infarction, epilepsy, parkinsonism, and other disorders that 
: ... Significant accommodative component. may respond adversely to vagotonic effects. 
i Contraindications: 1. Active uveal inflammation. 7. Anticholinesterase drugs should be employed prior to 
2. Most cases of angle closure glaucoma. due to the possi- ophthalmic surgery only as a considered risk because of the 
bility of increasing angle block. possible occurrence of hyphema. 
3. Hypersensitivity to the active or inactive ingredients. Adverse Reactions: 1. Stinging. burning. lacrimation. lid 
[^ Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase muscle twitching, conjunctival and ciliary redness, browache. 
he , medications during pregnancy has not been established, nor induced myopia with visual blurring may occur. 
—.... has the absence of adverse effects on the fetus or on the 2. Retinal detachment has been reported occasionally. 
En- respiration of the neonate. 3. Activation of latent iritis or uveitis may occur. 
i . . €. Succinylcholine should be administered only with great 4 Iris cysts may form, and if treatment is continued. may 
. caution, if at all, prior to or during general anesthesia to patients enlarge and obscure vision. This occurrence is more frequent 
. receiving anticholinesterase medication because of possible in children. The cysts usually shrink upon discontinuance of 
. respiratory or cardiovascular collapse. the medication, reduction in strength of the drops or frequency 
|... 9. Caution should be observed in treating glaucoma with of instillation. Rarely, they may rupture or break free into the 
. PHOSPHOLINE IODIDE in patients who are at the same time aqueous. Regular examinations are advisable when the drug is 
_ undergoing treatment with systemic anticholinesterase med- being prescribed for the treatment of accommodative esotropia. 
. ications for myasthenia gravis, because of possible adverse 5. Prolonged use may cause conjunctival thickening, obstruc- 
additive effects. tion of nasolacrimal canals. 
. Precautions: 1. Gonioscopy is recommended prior to initiation 6. Lens opacities occurring in patients under anticholinester- 
of therapy. ase therapy have been reported; routine examinations should 
|. 2. Where there is a quiescent uveitis or a history of this condi- accompany prolonged use. 
belt tion, anticholinesterase therapy should be avoided or used 7. Paradoxical increase in intraocular pressure.may follow 
E cautiously because of the intense and persistent miosis and anticholinesterase instillation. This may be alleviated by pre- 
Ni ciliary muscle contraction that may occur. scribing a sympathomimetic mydriatic such as phenylephrine. 
M 3. While systemic effects are infrequent, proper use of the Overdosage: Antidotes are atropine, 2 mg. parenterally: 


drug requires digital compression of the nasolacrimal ducts 
fora minute or two following instillation to minimize drainage 
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PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 


i 4 into the nasal chamber with its extensive absorption area. The necessary. 

E< hands should be washed immediately following instillation. How Supplied: Four potencies are available. 1.5 mg. package 
E l 4. Temporary discontinuance of medication is necessary if for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
K ‘Salivation, urinary incontinence, diarrhea, profuse sweating, solution; 6.25 mg. package for 0.125% solution: 12.5 mg. pack- 
Rs muscle weakness, respiratory difficulties, or cardiac irregu- age for 0 2576 solution. [Also contains potassium acetate 

E larities occur. (sodium hydroxide or acetic acid may have been incorporated 
Ef | .5. Patients receiving PHOSPHOLINE IODIDE who are ex. to adjust pH during manufacturing), chlorobutanol (chloral 

- posed to carbamate or organophosphate type insecticides and derivative), mannitol, boric acid and exsiccated sodium 
+ pesticides (professional gardeners, farmers, workers in plants phosphate. ] 
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lightweight «Haag-Streib 


Gonioscopy 
Microscope 





Magnification 10 X or 16 X Field of view 18 mm or 15 mm 
now with the excellent optics of the “900” slit lamp. 


NANG STREIT AG 





Ophthalmological Instruments | 
3097 Liebefeld/Switzerland Price and literature available from your Haag-Streit distributor. 
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PRESBYTERIAN HOSPITAL 
OF PACIFIC MEDICAL CENTER 


HIGHLIGHTS OF MODERN OPHTHALMOLOGY 


June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 


This annual conference is designed to provide 
the practicing ophthalmologist with up-to-date in- 
formation on new concepts and techniques in many 
rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in dicgnosis and treat- 
ment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 
THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. Henry S. Metz, M.D. 
John C. Cavender, M.D. Bruce E. Spivey, M.D. 
Wayne E. Fung, M.D. Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 
REGISTRATION: 
Tuition: $150 
(Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical 
Center, P.O. Box 7999, San Franc sco 94120 





"BEORGIA'S GOLDEN ISLES” 


ANNUAL MEETING 
GEORGIA SOCIETY OF 
OPHTHALMOLOGY 
MAY 4-7, 1975 
THE CLOISTER 
SEA ISLAND, GEORGIA 


SPEAKERS: 
WILLIAM H. HAVENER, M.D. 


WILLIAM S. TASMAN, M.D. 


MAKE RESERVATIONS DIRECT WITH THE 
CLOISTER, SEA ISLAND, GEORGIA 31561, 
TO ENJOY AN EXCELLENT PROGRAM, AS 
WELL AS GOLF, TENNIS, SWIMMING, FISH- 
ING & TEMPTING CUISINE. 


ADDITIONAL INFORMATION CONTACT 
MRS. T. RUSSELL, EXEC. SEC., P.O. BOX 
655, McDONOUGH, GA. 30253 


REGISTRATION FEE — $100.00 
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Alpha Chymar® 
(STERILE CHYMOTRYPSIN) 
FOR OPHTHALMIC USE 


DESCRIPTION Each vial of ALPHA CHY MAR® 
(Sterile Chymotrypsin) contains 750 N.F. 
Units of chymotrypsin. A vial containing 10 
ml. of Sodium Chloride Injection U.S.P. is 
provided as ALPHA CHYMAR® DILUENT. 


ACTION Dissolution of zonular fibers at- 
tached to the lens by proteolytic enzymatic 
action. 


INDICATION ALPHA CHYMAR® (Sterile Chy- 
motrypsin) is indicated for enzymatic zonu- 
lysis for intracapsular lens extraction. 


CONTRAINDICATIONS High vitreous pres- 
sure and a gaping incisional wound, con- 
genital cataracts, and patients under 20 
years because of probable lens-vitreous 
adhesion not responsive to alpha-chymo- 
trypsin lysis. 


PRECAUTIONS Instruments and syringes em- 
ployed with preparation and use of solution 
must be free of enzyme inactivating alcohol 
and other chemicals, Excessive heat, such 
as autoclaving, inactivates the enzyme, Do 
not use the solution if it is cloudy or con- 
tains a precipitate. 


ADVERSE REACTIONS Transient increases 
in intra-ocular pressure, moderate uveitis, 
corneal edema and striation have been re- 
ported, Delayed healing of incisions have 
been reported but has not been confirmed, 


DOSAGE AND ADMINISTRATION Using asep- 
tic technique transfer 5 ml, of the ALPHA 
CHYMAR® DILUENT to the vial containing 
ALPHA CHYMAR®. The resulting solution 
contains 150 N.F. Units per ml. which is 
equivalent to a 1:5000 dilution of alpha-chy- 
motrypsin. The balance of the ALPHA 
CHYMAR® DILUENT may be used to flush 
out the enzyme solution after the zonules 
are digested. 


NOTE: After the operation discard unused 
portion, including the diluent. 


CAUTION: Excessive heat may alter alpha- 
chymotrypsin—do not autoclave the powder 
or reconstituted solution, Do not use if the 
reconstituted solution is cloudy or contains 
a precipitate. 


SUGGESTED PROCEDURE 
(1) Dilate pupils with a suitable mydriatic. 


(2) Either local or general anesthesia may 
be used. 


(3) Make corneoscleral or corneoscleral- 
conjunctival incision. 


(4) Irrigate the posterior chamber (under the 
iris) with about 1-2 ml. of ALPHA CHY- 
MAR? (Sterile Chymotrypsin) solution. 


(5) Perform peripheral or complete iridec- 
tomy or iridotomy. 


(6) Place sutures if not preplaced. (Chromic 
or silk recommended). 


(7) Wait two to four minutes then irrigate 

with at least 2 ml. of the unused portion 
of the Diluent, or Sodium Chloride In- 
jection, U.S.P. 
NOTE: If the zonules are still intact, 
irrigate with an additional 1-2 ml. of 
ALPHA CHYMAR® solution. This irriga- 
tion may be made through the iridectomy 
opening. After two to four minutes, irri- 
gate with about 2 ml. of Diluent or 
Sodium Chloride Injection U.S.P, and 
attempt lens delivery. 


(8) Extract with erisophake or forceps—tumb- 
ling delivery may be used if desired. 
Forceps should be used with caution to 
avoid possible dislocation of the lens 
posteriorly. 


(9) The pupils may be contracted with a 
suitable miotic. 


A 1:5000 (150 N.F, Units/ml.) dilution has 
been widely used. With experience, how- 
ever, the surgeon may adjust the concentra- 
tion and volume to obtain the optimal effect, 


HOW SUPPLIED ALPHA CHYMARS? is avail- 
able in packages containing one vial of ly- 
ophilized ALPHA CHYMARS? (Sterile Chymo- 
Pe ana one vial of ALPHA CHYMAR® 


Armour Pharmaceutical Company 
Phoenix, Arizona 85077 


The Lens Loosener. Aipha Chymar’ was the first are 
is the number one product in use 
Alpha Chymar for zonulolysis. 
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In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE* FORTE. It is a 
potent 1.0% solution of just 
one agent — prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study” 
shows that its water-soluble 
— sodium phosphate form 
exhibits effective corneal 
~ permeability with both an 
+>» intact and denuded cornea. 


Mar’, > Mr In other words, potent 
‘leg INFLAMASE FORTE gets to 
- “where it is needed...with 
seat anti-inflammatory 


steroid action. 


~Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 

sodium phosphate 
1.0%) 


* Reprints available on request. 


Please see full prescribing 
information on following page. 
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Inflamase Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 


Description: Sterile ophthalmic solution having the 
following composition: 

*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution containing 
disodium edetate, mono and dibasic sodium phosphate, 
and sodium chloride. 

*Licensed under patent #3,134,718. 

Action: Inhibition of inflammatory response to most 
inciting agents of mechanical, chemical or immunolog- 
ical nature. No generally accepted explanation of this 
steroid property has been advanced. 
Indications: Steroid-responsive inflammatory conditions 
of the palpebral and bulbar conjunctiva, cornea, and 
anterior segment of the globe, such as allergic conjunc- 
tivitis, acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of steroid use 
is accepted to obtain an advisable diminution in edema 
and inflammation; corneal injury from chemical, radia- 
tion, or thermal burns, or penetration of foreign bodies. 
(Quare Ophthalmic Solution is recom- 
mended for moderate to severe inflammations. 

In stubborn cases of anterior segment eye disease, 
systemic adrenocortical hormone therapy may be 
required. When the deeper ocular structures are 
involved, systemic therapy is necessary. 
Contraindications: Acute superficial herpes simplex 
keratitis, fungal diseases of ocular structures, vaccinia, 
varicella and most other viral diseases of the cornea 
and conjunctiva, tuberculosis of the eye, hypersensi- 
tivity to a component of this medication. 

Warnings: Employment of steroid medication in the 
treatment of stromal herpes simplex keratitis requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to the 
optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in 
the establishment of secondary ocular infections from 
pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the 
use of topical steroids. Acute purulent untreated infec- 
tion of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas kera- 
titis and Sjógren's keratoconjunctivitis. Safety of inten- 
sive or protracted use of topical steroids during 
pregnancy has not been substantiated. 

If irritation persists or develops, patient should be 
advised to discontinue use and consult prescribing 
pon. 

recautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area 
with the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve damage, 
visual acuity and field defects, posterior subcapsular 
cataract formation, secondary ocular infections from 
pathogens liberated from ocular tissues, perforation of 
the globe. 

Dosage: Initially, 1 or 2 drops placed in conjunctival sac 
every hour during day and every 2 hours during night 
until improvement occurs. Thereafter, 1 or 2 drops, 2 to 
4 times daily. 

Caution: Federal law prohibits dispensing without 


rescription. 
How Supplied: 5ml. plastic squeeze bottle with 
dropper tip. : X 
Also available as Inflamase (prednisolone sodium 
phosphate) 1/8%. 


SMP Division 
Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 877-5/COS-140 





NINTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, MASSACHUSETTS 


JUNE 13-14, 1975 


SPONSORED BY THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE 
MASSACHUSETTS EYE AND EAR INFIRMARY 


Registration and payment of the $25.00 
registration fee in advance is necessary for 
each participant. Please make checks pay- 
able to “Eye Research Institute" and remit 
by May 15, 1975. Those wishing to present 
papers should submit a 150-word abstract 
by April 15, 1975 to: 


Richard A. Thoft, M.D. 
Eye Research Institute of 
Retina Foundation 

20 Staniford Street 
Boston, Massachusetts 
02114 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 
INC. 


Branch Office 
2010 Tate Springs Road 


Main Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





NEW KEELER/AMOILS 
IS NON-ELECTRIC..TW 









Continuing its tradition of worldwide 
leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need. Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
have limited shelf lives, less control and reliability. 
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The NCS20 is ideal ~~~. 
where equipment budgets are 
lean and is perfect as an ad- 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
3 to 5 second rapid defrost 
with instantaneous | 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 


K $ E LE B 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Also available from: Storz Instrument Company and other appointed distributors. 


Cataract and Abnormalities of the Lens 
Edited by JOHN G. BELLOWS 


A definitive and cohesive presentation of scientific and 
clinical knowledge of abnormalities and diseases of the 
lens, and their prevention and management 












Presented is the latest information on cataract and the crystalline 
lens, including the structure, composition and characteristics of the 
lens, current methods of biometrics and holography measurements, 
developmental defects of the lens, etiology and types of cataract, 
cataract surgery in children and adults, keratophakia, intra-cameral 
lenses and implants, complications of cataract surgery, and home 
care and follow-up after surgery. 


January, 1975, 556 Pages, 323 Illustrations $36.50 
ISBN 0-8089-0842-1 £17.50 






Audio Journal Review: Ophthalmology 


Edited by DOUGLAS R. ANDERSON 


Offering an entirely new way of keeping up with 
ophthalmological developments, by providing a critical 
monthly summary of current journal articles, issued 

on tape cassettes. 














Each month a one-hour tape recording will summarize articles in 
the past few months, conveniently grouped according to subject. In 
addition, authors will be interviewed about their papers, and experts 
will interpret the implications of the recent findings to everyday 
clinical practice. 

Tape cassettes are approximately 60 minutes long and are issued 
monthly. 

SUBSCRIPTIONS: $70 per year 


(Mexico, Canada, Hawaii, Alaska —$80) 
All other foreign—$90 


Order directly from the Publisher 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 Fifth Ave., New York, N.Y. 10003 
24-28 Oval Road, London NW1 7DX 
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Steroid induced glaucoma is a concern among i 
most ophthalmologists. Particularly when steroid : 
treatment must be used for prolonged periods, or 


when a patient uses leftover medication without 
proper supervision. | 
FML® (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at i 
the same time, FML demonstrates effectiveness and | 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 
So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 
choose FML. 


& 
FE ML {tluorometholone} OI: 


Liquifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


Al RGAN Irvine, California / Pointe Claire, P.Q., Canara 









ACTIONS 


Inhibition of the inflammatory response to inciting agents of mechanical, Prolonged use may result in glaucoma, damage to the optic nerve, defects 


chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients' eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 
INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the glo 
CONTRAINDICATIONS 
Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
to varicella and most other viral diseases of the cornea and con- 
unctiva. 
*Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 
WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
€: stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


in visual acuity and fields of vision, posterior subcapsular cataract f»rmation. 
or may aid in the establishment of secondary ocular infections fmm fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perfomtion has 
been known to occur with use of topical steroids. Acute purulent antreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children o the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregeancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develep coinci- 
dentally with long-term local steroid applications, fungus invasior must 
suspected in any persistent corneal ulceration where a steroid has seen used 
or is in use. 
Intraocular pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from sathogens 
liberated from ocular tissues, perforation of the globe. 
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. A written 
record of 
. tonometry 
protects you both! 


n 
a 
Ww 


nt ma, 


, E 


complacent - you can't 


afford to be! 


Glaucoma isn't exactly a household word — 
but blindness is! Millions of people never 


. connect the two, unless they have a relative 


or friend who is afflicted, are unfortunate 
enough to have it, or lucky enough to have 
a doctor who insists on this simple examination. 


Tonometry is one of the most vital functions 
of professional eye care— and no finer in- 
strument is available than Berkeley's Model 


: . 255 Mackay-Marg Tonometer. Its shock- 


proof probe comes with a lifetime guarantee, 
and the instrument is built to the rigid 


. Specifications of all Berkeley equipment. 









BERKELEY BIO-ENGINEERING, INC. 
600 McCormick St., San Leandro, CA 94577 






C] Please send me information on the best tonometer buy 
on the market. 


C Please have your representative contact me. 






Name 
Addres 
City 
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. Berkeley. Quality counts. 
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: The look of | 
the future in 1 
topical 
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Ophthalmic Spray 31 
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consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to 4.7 drops per application. 


no help needed to apply 


It's the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


not an aerosol, but a gentle metered mist 


engineered for safety 


MISTUM avoids the droppers potential for 
eye injuries, especially when used by patienrs 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 
MISTUM encourages patient loyalty. Ifs easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body ortilting the head. 


Please see prescribing information on last page of this advertisement. 
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4.7 drops per stroke 


no corneal | N 


contact 


MISTURA 


Ophthalmic spray 


Engineered to assure 
precise dosage for 
more precise therapy | 








Encourages patient adherence to scope minimizes the possibility of injury. 
dosage regimen Gentler than a drop, faster than a blink 
Due to its reliability—1.7 drops per MISTURA beats the blink reaction with its 
application— gentle mist and push- gentle mist, minimizing the possibility of 


button simplicity, MISTURA helps achieve dosage waste or error. Unlike drops, 
consistent compliance with your regimen. it provides instant contact with the entire 


It avoids "dropper-phobia" and absorbing surface. 

encourages every patient type to Straightforward delivery 

maintain therapy. MISTUR4 ends the need for awkward, 
A wide margin of safety uncomfortable positions. Its placed 
MISTUR was engineered to prevent directly over the eye and rests on the 
global contact. Its ultra-smooth eye- cheek for controlled use. 


Please see prescribing information on last page of this advertisement. 
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Test results of 12 ophthalmic products 
dn squeeze-type plastic bottles reveal: 
E - Drop-weight and drop-size increased as the dispensing angle increased— 

.. even when using identical products made by different manufacturers. 
. -Variations in drop-weight as great as 54% from productto product. 
eee eng shape of dispensing tips produced drop-size variations as great as sas 





GEND: 
— Flat Surface Orifice 
=Concave Surface Orifice 


=Convex Surface Orifice —Friction Rib 


= Convex Surface Orifice 
= Unit dose dispenser 





A 


ests conducted by the Lederle Pharmaceutical Product Development Section 





Average 
Dispensing Average Drop Weight Drops /mi. 
)phthalmic Orifice 45? 90? 45? 90° 
\tropine 1% A 37.6 mg. 48.9 mg. 30.2 22.6 
'ilocarpine HCI 2% A 33.0 44.4 28.6 21.6 
iomatropine HBr 2% A 36.2 45.9 27.6 20.2 
icopalamine HBr 1/496 A 36.1 47.4 28.8 21.3 
ilocarpine Nitrate 2% B 40.3 47.0 244 19.8 
ipinephrine HC! .6596 B 43.9 49.5 24.4 20.8 
'ilocamine HCI 296 B 40.9 49.4 21.4 19.8 
'roparacaine HCI 0.5% B 31.6 35.0 30.8 30.3 
*henylephrine 10% = 29.5 34 29.4 29.0 
?llocarpine HCI 2% C 34.4 36.6 254 28.0 
letracaine HCI 0.5% D 35.2 37.2 29.8 29.0 
Mild Silver Protein 20% E 24.0 29.3 38.5 38.5 
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Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 
i abs nt for all your patients 
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I can use a dropper— I can use a dropper- - 
without difficulty with some difficulty 

- Encourages patient adherence to dosage regimen - Easy to self-apply at home or away 
Consistent dosage accuracy : No aiming, no wasted medication 
- No mirror needed No mirror needed 
: Handsome streamlined design - Held against orbit to assure steadiness 
Can be used anywhere - Engineered to promote dosage adherence 
: No need for awkward positions : A wide safety zone to prevent injury 


Fast coverage : No need for patient to bend his head back 





1 Rot use a peer at a ? l've never used dropper 


- “Straightforward” delivery—eliminates the need for : Designed to avoid “dropper phobia” 
patient to bend his head back - No experience needed 
- Even tremor patients can apply - No practice needed—patient instructions make i 
: No thin tapered end to cause global injury as easy to use as pressing a button 
: No eye contact with medication outlet : No blink reaction to waste dosage 
- Gentler than a drop, faster than a blink - Engineered for safety 


: Designed for immediate patient acceptance 
: Consistent accuracy —4.7 drops per application 
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he help-needed patient The tremor patient "M 
lo help needed when he No need for awkward positions The eye scope rests against — 

ses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 

he self-conscious The uncoordinated The geriatric E 
fay be taken without help, No misses with MISTURA, no fear No help needed, no aiming, — - 

lithout bending head back. of dropper induced optic injury. no misses. 
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'derle offers: 


| different choices for using today's major 
reakthrough in ophthalmic delivery systems. 
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...and many more to come ; 
















Ophthalmic Spray 


MISTURA™ p Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 


Contains: Phenylephrine HCI 0.12% with: antipyr ne 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. — 


Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D 


. Caution: Should not be used in the presence of narrow-angle 
glaucoma. 


. Warning: If irritation persists or increases, discontinue use. Keep con- 


tainer tightly closed. 


.. | NOTE: Not for use with the soft contact lens. 
_ How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA™ D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 


|. Description: Zinc sulfate 0.25%, phenylephrine HC! 0.12% with: 


benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 


= sodium citrate, sodium chloride, (and purified water) Sodium hydroxide 


.. . 4s added to adjust pH to approximately 6.9. 







. Actions: MISTURA DZn phenylephrine with zinc sulfate is a mildly 


astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 


= eye and reducing mucus. 






. Indications: MISTURA DZn can be used when an astringent and 


~ decongestant is needed for relief of minor eye irritations such as those 
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. associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
! p- . ming or hard contact lenses. 


. Contraindications: MISTURA D.Zn should not be Used in the presence 
. of narrow-angle glaucoma. 

Warnings: If irritation persists or increases, discontinue use and consult 
.a physician. 

J. Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA 2 Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Aváilable in sterile 15 ml. mist dispensing bottles. 

. MISTURA"" C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 

1:20,000, disodium edetate, sodium chloride, potassium chloride and 

purified water Hydrochloric acid or sodium hydroxide is added to adjust 


: the pH to approximately 5.6. 


Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 


/  . cient potency. 
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[ . Indications: Effective in reducing intraocular pressure in open-angle or 


narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 


Contraindications: Carbachol is contraindicated in the presence of 


.. . corneal abrasion and should never be administerec orally or by injection. 
A Miotics are contraindicated where pupillary constriction is undesirable 


such as in acute iritis. 


/ A Precautions: Administer with caution if the epithelial barrier of the 


 conjunctiva and cornea has been reduced by topical anesthetics, 


re tonometry or trauma or if the patient is asthmatic. Headache and ciliary 


spasm with resultant temporary decrease in visual acuity may occur 


| . Dosage must be individualized to avoid aching of the eye and frontal 
. headache caused by constriction of the iris sphincter and ciliary muscle 
" Spasm. 

a ; Dosage and administration: One mist application two to three times 


daily. However, the dosage should be adjusted to meet tne needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 
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LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pear! River, New York 1096 
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When used according to the accompanying directions for use, each ¢ 
plication delivers 1.7 drops of MISTURA C. 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA ™ E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HC!) 0.25%, 0.5%, ` 
2% with: benzalkonium chloride, sodium metabisulfite, disodium et 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, 2 
purified water 


Actions: The capacity of MISTURA E /-epinephrine to decrease | 
aqueous inflow in open-angle glaucoma has been well document 
Studies have also shown that prolonged topical epinephrine there 
offers significant improvement in the coefficient of aqueous outfli 
(Becker! found that 55% of 72 patients showed a 50+% increase in o 
flow facility 6-24 months after initiation of topical epinephrine therag 
MISTURA E is effective alone in reducing intraocular pressure, and 
particularly useful in combination with miotics for difficult-to-control | 
tients. The addition of MISTURA E to the patient's regimen often provic 
better control of intraocular pressure than miotics alone (Ballentine a 
Garner? indicated that with 80% of the uncontrolled open-an 
glaucoma patients control might be expected with the addition of to 
cal epinephrine therapy) 

Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients who have had 
attack of narrow angle glaucoma since dilation of the pupil may trigg 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ac 
browache, headache, conjunctival hyperemia and allergic lid reactio 
Acrenochrome deposits in the conjunctiva and cornea after prolong 
epinephrine therapy have been reported. Epinephrine has been report 
to produce macular edema in some aphakic patients and should 

used with caution in these patients3. 

Precautions: Epinephrine in any form is relatively uncomfortable up 
instillation. However, ciscomfort lessens as the concentration 

epinephrine decreases. 

Should be used with caution in patients with a narrow angle since di 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is ! mist applicati 
once or twice daily However, the dosage should be adjusted to meet t 
needs of the individual patients. This is made easier with MISTURA 
available in four strengths. 

When used according to the accompanying directions for use, each é 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors 
a precipitate forms it should be discarded. Not for injection. 


How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 151 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, TH, and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA™ P Pilocarpine Hydrochloride Ophthalm 
Solution Sterile 

Contains: Pilocarpine HCI %%, 1%, 2%, 3%, 4%. with: benzalkonit 
chloride 1:25,000 as a preservative sodium acetate, disodium edeta 
sodium chloride, and purified water. 


Indications: MISTURA P pilocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situatic 
3. Use following treatment with cycloplegics to reverse mydriasis. 


Precaution: Undesirable side reactions to MISTURA P are ra 
however, on prolonged use, classic mucosal sensitization to pilocarpi 
may occur. 


Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two 
four times a day of the selected concentration; patient response may 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher conce 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends 
the cycloplegic used. 

When used according to the accompanying directions for use, each z 
plication delivers approximately 1.7 drops of MISTURA P. 


How supplied: MISTURA P pilocarpine HCI 2%, 195, 2%, 3%, 4%, 
available in sterile 15 ml. mist dispensing bottles. 
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Our low cost replacement 
lens insurance makes contacts 
affordable to more people 





The risk of loss or damage is shared by over 400,000 RLI POLICIES, 
keeping costs to a minimum. Write for ways your patients can be covered. 
Replacement Lens, Inc., 9025 North Lindbergh Drive, Peoria, Illinois 61614 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA" 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 





SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire size 
0.19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nos. 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE For Frontalis Fixation 
(4-0 Supramid Extra, double-armed with ! curved needle): 

2GS-1-40 for adults 

2GS-2-40 for Pediatric work. 


A NEW SUPRAMID* PRODUCT: Implants— Sleeves (Tubes) for preventing adhesions in Eye 
Muscle Surgery. Method by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH—for Augmentation Rhinoplasty. Reference: Beekhuis, G. Jan, 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


SUPRAMID* FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 
Smooth Surface Foil: 15 X 20cm, thicknesses, from 0.05mm to 2.0mm, non-sterile. 
Orange-Peel Surface Foil, 0.4mm thick, 3 3 cm, sterile. For method by Pierre Guibor, M.D. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


®U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 


When conservative medical 
management of primary, open- 
angle glaucoma ıs indicated... 





ADSORBOCARPINE " 


(Pilocarpine HCI in Adsorbobase™* ) 
Helps assure a more uniform control of diurnal 
variations with fewer dail y instillations. 


A total of 357 glaucomatous eyes have been clinically 
evaluated using Adsorbocarpine at strengths ranging from 
1% to 4%. Control of intraocular pressure (less than or 
equal to 21mm/Hg.) was reported in 307 eyes. In an addi- 
tional study of 24 eyes the investigator reported a 54% 
control of ocular tension using only a single strength (2%) 
of the test preparation 

The comparative efficacy of ADSORBOCARPINE, a pilo- 
carpine/methylcellulose preparation, and echothiophate 
iodide has been reported by Barsam.! In his three-stage 
evaluation of improvement in facility of outflow and intra- 
ocular pressure Barsam selected 4 male and 6 female 
patients with chronic, open-angle glaucoma. (The diagnosis 
was confirmed by comprehensive ophthalmic examinations 
including gonioscopy, funduscopy, tonograpny,. water-pro- 
vocative tests and visual feld plotting.) 

Base line values were established after one week without 
medication. Applanation (Goldmann) tonometry and tonog- 
raphy were carried out before treatment was initiated. 
Tonographies demonstrated inadequate outflow facility and 
pressures greater than 22mm/Hg. in all eyes. 

After three weeks on each therapeutic regimen (pilocarpine 
HCI in hydroxypropyl methylcellulose — Q.1.D., pilocarpine 


Three-stage clinical evaluation of Adsorbocarpine 


HCI in Adsorbobase - B.I.D., and echothiophate iodide - 
B.1.D.) the patients were instructed to omit their medicatior 
on the morning they reported for examination. Intraoculai 
pressures were checked and coefficient of outflow values 
determined based on tonographies performed 10 hour: 
after the patients’ evening dosage. These were repeatec 
2, 4 and 6 hours following the administration of a single 
drop of medication. The parameters of change in coefficien 
of outflow facility and intraocular pressure were plotted as c 
function of time. The results are outlined in Figure 1 anc 
Tables | and Il. Pressure was controlled (under 22mm/Hg. 
in 30% of the Stage |-treated eyes after 10 hours. At this 
time a significant increase in resistance to outflow was alsc 
noted 


Ten hours following instillation of ADSORBOCARPINE 
pressure was controlled in 60% of the treated eyes. Tonog: 
raphies performed at this time showed a significant improve- 
ment of the coefficient of outflow facility. 


In those patients treated with echothiophate iodide, pressure 
was controlled in 75% of the eyes 10 hours after the 
patients’ last dosage. The outflow facility values showed nc 
significant improvement over the eyes treated with the 
pilocarpine/Adsorbobase preparation. 


Figure 1 


Vs. Echothiophate and Pilocarpine HCI in Methylcellulose 
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Facility of outflow improvement 
as a function of time — 2, 4, 6 and 
10 hours following instillation of 
medication. Each vaiue repre- 
sents an average of 20 eyes (10 
patients) reflecting improvement 
over pretreatment base. 
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AVERAGE CHANGE (IMPROVEMENT) OF OUTFLOW FACILITY 
FROM PRETREATMENT PERIOD BASE 
o 
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STAGE III 
Echothiophate lodide (.06% ) 


STAGE Il 
Pilocarpine HCI (2% ) in Adsorbobase 


STAGE! 


Pilocarpine HCI (2%) in 
Hydroxypropyl methylcellulose 
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HOURS AFTER INSTILLATION OF DRUG 


TABLE | In an additional study conducted by Magder and Boyaner 
37 patients were selected from the Glaucoma Clinic at 
the Montreal Jewish General Hospital. All patients, ranging 
in age from 47 to 84 years, suffered from chronic simple 


Reduction In Intraocular Pressure vs Time 
Following Administration Of Drug 


| i ! 
E HCI (2%) in Hydroxypropy! Methylcellulose (open-angle) glaucoma and had been previously controlled 


with a pilocarpine methylcellulose preparation (Q.1.D.) orior 
to the commencement of this study. All patients demon- 


strated some degree of glaucomatous cupping and jield 
loss. There was no evidence of retinal detachment. 


The first part of the study - 27 patients, 54 eyes - was 
designed to compare the effect on intraocular pressure of 
identical strengths of a pilocarpine methylcellulose prep 
aration administered four times a day and ADSORBOCAR 
PINE administered twice a day. Ten patients were then 
selected who had been tested with pilocarpine in a methy! 
cellulose base. They were placed on the same preparation 
B.I.D. and then switched to a twice-a-day dosage schedule 
with ADSORBOCARPINE. Ail patients were instructed to 
record the time of the last instillation prior to going tc bec 
and not to use their drops on the morning of their clinic 
visit. Intraocular pressures were measured 10 to 12 hours 
after the last instillation. The results of these clinical trials 
are outlined in Tables II! and IV 





TAGE II 
ilocarpine HCI in Adsorbobase 


TABLE III 
LE ad 


TAGE IlI TABLE IV 
chothiophate - 0.06% Duration of Study: 3 Months; 20 Eyes (10 Patients) 
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Adsorbocarpine contains Burton Parsons’ unique aohthal- 
mic vehicle — Adsorbobase'™. 


f The efficacy of Adsorbobase as a cushioning solutior 
o IOP Under 22mm/Hg Approximately 2, 4, 6 and 10 hours TM: LM cA 
Following Administration of Drug (Adapt™), an ocular wetting agent (Adapettes" ") ard as | 


20 Eyes (10 Patients) tear substitute (Adsorbotear!M) has been attributec to its 
prolonged retention on the corneal surface 3> * 5 Con 
firmation of its enhanced duration of action, and its use as 
a vehicle for ocular medication has been documented in | 
series of clinical trials and laboratory investigations 
Green? in his experimental work on reduction of cornea 
thickness in normal rabbit corneas noted that the hyper 
osmotic activity of a 5% NaCl solution in Adsorbobese was 
evident several hours after instillation. He reported a 25% 
reduction in corneal thickness and estimated trat this 
would make the solution (Adsorbonac) , "as effective as 
a 5% NaCl ointment for possibly the same amount c^ time 





TABLE Il 





The results of investigations by Capella et al *: *: and Mor- 
rison!? also indicate prolonged contact time as a logical 
rationale for the improved mechanism of action for the 
Adsorbobase vehicle. 


Capella measured corneal and aqueous humor fluorescein 
levels with a slit lamp fluorophotometer. He found that the 
delivery of fluorescein was approximately 3096 greater in the 
Adsorbobase vehicle compared with either methylcellulose 
or polyvinyl alcohol carriers. 

Morrision, using pupillography to measure the percent 
change ir pupil diameter, (30 minutes after administration) 
reported a 32% increase for Adsorbocarpine over a pilo- 
carpine/polyvinyl alcohol preparation. Twc and three hours 
after instillation of Adsorbocarpine, he observed almost 
double the constriction compared to the control product. 
Six hours after instillation the mean level of constriction for 
the Adsorbocarpine-treated eyes was still 50% creater than 
the controls. According to Morrison the improvement re- 
sulted from an increased uptake of the miotic due to the 
longer availability of the pilocarpine in the Adsorbobase 
vehicle. This enhanced corneal penetraton c? the pilo- 
carpine raised the tissue levels and increased the magnitude 
and duration of the drug action. 


10. 
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When conservative medical management of primary, open-angle glau- 
coma is indicated... 


ADSORBOCARPINE™ 


* Helps assure a more uniform control of diurnal variations with 
fewer caily instillations. 


* Provides an extra measure of patient convenience and comfort 
(the Acsorbobase vehicle is an ocular lubricant and wetting agent). 


Description: Adsorbocarpine Ophthalmic Solutions are sterile, buf- 
fered, stabilized solutions of pilocarpine HCI (U.S.P.) in Adsorbobase - 
(a combination of high molecular weight, water soluble polymers and 
polyvinylpyrrolidone). 

Adsorbocarpine is available in 1%, 2% ard 4% strengths. All strengths. 
in addition to the amount of pilocarpine HCI, contain: 


Vehicle: AdsorbobaseTM* and Hydroxyethy!cellulose — 0.40%. 
Preservatives: Benzalkonium Chloride ..... . 0.004% 
Disodium Edetate . 0.10% 


Indications; As a cholinergic miotic to constrict the pupil and reduce 
intraocular pressure in chronic, simple (open-angle) glaucoma; to 
courterac! the effect of cycloplegics. 

Administration: The choice of concentration and the frequency of 
instillation should be determined by the severity of the condition and 
the response of the patient. In many cases one or two drops of 
Adscrbocarpine will produce miosis persisting up to 12 hours. 

*Patent Pending. 


(Pilocarpine HCI 
in Adsorbobase) 


CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription. 








BURTON, PARSONS & CO., INC. 


Ophthalmic Products Division 
Montreal, P.Q. Canada 


Washington, D.C. 20027 


Munich, Germany 


ADSORBOTEAR™ 


The Long-Acting Tear Substitute. 
Description: Adsorbotear solution is 
a sterile, tear-like ocular lubricant 
(and wetting agent) consisting of Ad- 
sorbooase (polyvinylpyrrolidone 1.67% 
with BP water-soluble polymers) and 
0.44% hydroxyethylcellulose, as a 
viscosity agent, in a buffered isotonic 
solution. 

Preserved with Thimerosal .002% and 
Disod um Ecetate .05%. 

Indications: Temporary relief for dry 
conditions ef the eyes — and re- 
lated ocular problems. Adsorbotear 
has proved particularly useful in the 
treatment of dry eye conditions when 
there is a deficiency in conjunctival 
mucus or aqueous tear production. 
Administration: One or two drops in 
the eye(s) tnree times a day or as 
needed. 

Supplied: Ir 15cc. sterile dropper 
vials. 


ADSORBONAC™ 


A high degree of efficacy in reduc- 
ing corneal thickness. 

Description: Adsorbonac is a sterile, 
hypertonic ophthalmic solution of So- 
dium Cnloride contained in Adsorbo- 
base |polyvinylpyrrolidone 1.67% with 
BP water-so uble polymers). 
Preservatives: Thimerosal .002% and 
Disodium Ecetate .05956, 

Indications: As an aid in the treat- 
ment of corneal edema of various 
etiology including bullous keratitis: 
as an aid in facilitating ophthalmo- 
Scopic examination. 

Administration: For the treatment of 
corneal edema — one or two drops 
of Adsorbonac in affected eye(s) 
every three or four hours. 

To clear the cornea — one drop of 
Adsorbonac as required. 

Supplied: Adsorbonac 296, 596 — in 
15cc. sterile dropper vials. 
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The Kowa SL-2 Zoom Optic Fiber Slit-Lamp Microscope. 


h optic fibers to lead the extremely brilliant, 150 design. Stereoscopic, binocular zoom ma 
t, 15v., light from the lamp to where you want it, 5X to 20X, 0-10mm. slit width adjustment 
it isn't a problem with the SL-2. The parts which control, all are built in, continuous al 
| touch are always cool. under your control. Cobalt, green filte 


| 33 5i 41 > stabiliz also bui for further co 
> light (3.3 Ib.) instrument allows you to move stabilizer are also built in for furthe 


] move it freely. You can take it bedside 'ibside a : - i 
nove it freely. You can take it bedside, cribside, Options include hruby lens, joystick ci 


lic, office, lab., and into the O.R., pre- or post-op. (to speed clinical use) and complete pl 
ile compact, nothing has been left out in SL-2 attachments. 


The unique SL-2 is now available from Keeler. 





"a 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
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Easiest fastes 
most convenier 
lo Operate 


| The AOSLIT LAM 


i Designed to put all major controls at yC 
T fingertips. Slit width, length and rotation contro 
| filter index, mirror movement and illuminati: 
controls are all within the span of your han 

In fact, either hand, because the same contrc 
"le on both sides of the instrument. The supe 
| optical system and brilliant illuminati 
provide maximum resolution, definitic 
and depth of focus. Choose microscope 
with horizontal or inclined eyetube 
Unique low silhouette design assure 
constant visual contact with patier 

See your authorized AO Instrume; 
distributor or AO sales representative fi 
a demonstration of all these feature 

and many more. Or, write for oi 


full color brochure. 
American Optical, 
Eggert Rd., Buffalo, NY. 14215 
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Chemtempered glass far 
exceeds the FDAs 
Mec: resistance standards. 


Every day more 
and more members 
z 2A W of the trade offer 

28 W Chemtempered 
( pi * ll prescription glasses 
mme to their patients. 

If you’ re Pinttrestedi in 
learning what they already know 
about, just send for our free 
booklet. Chemtempering Today. 

Write to Corning Optical 
Products, Corning Glass Works, 
Corning, New York 14830. 
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FHOTOBROWN™ 
GLASS BY CORNING 








_ photochromic 
. color comes in 
.  asecond | 

photochromic 
sunglass. 
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PHOTOSUN' GLASS 
IN BROWN BY CORNING 








Introducing 
PhotoSun glass 
in brown. 


A few months ago, we sunglass range. 
introduced our second photo- PHOTOSUN® glass in brown 
chromic color, brown. Brown, is available initially in sizes and 
because it was becoming one of shapes particularly suited for 
the most fashionable colorsin plano lenses, with a full range of 





eyewear. And also so your prescription lens blanks planned 
patients could have a choice of for early 1975. 
photochromic colors in a PHOTOSUN* glass in brown. 
comfort glass. Now your patients not 

Now, there's PHOTOSUN* only have a wider choice, they 
glass in brown. Brown, because have a more balanced one. 
its popularity is still growing. Two gray lenses. Two brown ones. 


And also so your patients could 
have a choice of colors in a OPTICAL PRODUCTS 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
SCHEIE EYE INSTITUTE 


July 7, 1975 through October 25, 1975 


The sixteen week Basic Science Course in Ophthalmology is especially designed 
to give medical graduates entering their residency training in Ophthalmology an 
excellent basic foundation for their work. Instruction is by lecture, demonstra- 
tions, laboratory work, closed circuit television, conferences and practice clinics. 
Full use is made of the facilities of the Scheie Eye Institute and the University 
of Pennsylvania. The program is under the organization and supervision of Dr. 
Harold G. Scheie, Professcr of Ophthalmology and Chairman of the Department 
of Ophthalmology. The faculty is composed of members of the Department of 
Ophthalmology, the Basic Science and Clinical Departments of the University 
of Pennsylvania and is supplemented by the following guest lecturers: 


Boeder, Paul A., Ph.D. Hoover, Richard E., M.D. 
Bloom, Shirley, M.D. Johnson, Robert J., M.D. 
Carpenter, Malcolm, M.D. Jones, Lester T., M.D. 
Donaldson, David D., M D. Koelle, George B., M.D. 

Ellis, Philip P., M.D. Kurz, George H., M.D. 

Flick, John H., M.D. Lambertsen, Christian J., M.D. 
Forster, H. Walter, Jr., M.D. Lemoine, Albert N., M.D. 
Friedman, Ephraim, M.D. Linksz, Arthur, M.D. 


Gager, Walter E., M.D. 
Haas, Joseph S., M.D. 
Hallett, Joseph W., M.D. 


Mishkin, Mark, M.D. 
Roy, Robert, M.D. 
Wobig, John L., M.D. 


subjects include: Anatomy, Prirciples of Anesthesia, Bacteriology, Biochemistry, 
Biomicroscopy, Blind Patient Care, Cryosurgery, Electron Microscopy, Embry- 
ology, Fundamentals of Glaucoma and Gonioscopy, Genetics, Neuro-Ophthal- 
mology, Ocular Motility, Ocular Photography, Optics, Pathology, Perimetry, 
Pharmacology-Physiology, Principles of Laser Energy, Refraction, Roentgenology, 
Statistics, Principles of Tonometry and Tonography, Ultrasound in Ophthal- 
mology and current concepts of Uveitis. 


Tuition is $575.00. To enroll ia the full course, physicians must return a com- 
pleted application. A certificate is awarded on completion and time spent in 
the course is acceptable as credit by the American Board of Ophthalmology, and 
is approved for veterans under Title 38 US Code. In add tion, the course for 
1975 is listed as a continuing medical education activity, Category |, Physicians 
Recognition Award of the AMA. Details are available on request. All or any por- 
tion of the course may be taken. 


Persons wishing further information should write to: 
The Director, Office of Continuing Medical Education 
Room 289, School of Medicine 
University of Pennsylvania Medical Center 
Philadelphia, Pennsylvania 19174 
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e More Precise Fitting e Fewer Office Visits Required e Fewer Modifications Required 
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e Lower Cost Per Fitting e Same Day Service If Desired eImmediate Lost Lens Service 


e Increased Patient Satisfaction e Larger Contact Lens Practice Built Thru Referrals 


e No Accumulation of Unusable Lenses eVacation Pressures Eased 































CABINET FOR MINI 
& APHAKIC SETS 


CABINET FOR FULL SET 


MINI-I.F.S. (260 LENSES) 

Set 260/1 All lenses 8.8 mm in diameter. B.C.: 41.00(8.23) thru 45.75(7.35— 
(0.25 diopter increments). Power: — 0.50 thru —6.50—410.50 diopter 
increments). P.C.: CONFORM-A-SPHERIC™ aspheric periphery .5mm 
in width. Color: Your choice of all # 1 grayor # 1 blue 


Set 260/2 All lenses 8.3 mm in diameter. Other specifications same as for 260/1 


Set 260/G Graduated Diameters: 9.0 mm to 8.4 mm. Other specifications same as 
for 260/1. 


I.F.S.-500 (500 LENSES) 

Set 500/1 All lenses 8.8 mm in diameter. B.C.: 41.00(8.23) thru 45.75(7.3 )— 
(0.25 diopter increments). Power: —0.50 thru —6.50—{0.25 diooter 
increments). P.C.: CONFORM-A-SPHERICTM aspheric periphery .5 mm 
in width. Color: Your choice of all #1 grayor #1 blue. 


Set 500/2 All lenses 8.3 mm in diameter. Other specifications same as for 500/1 


Set 500/G Graduated diameters: 9.0 mm to 8.4 mm. Other specifications same as 
for 500/1. 


APHAKIC I.F.S. (120 LENTICULAR LENSES) 
Set A-120 All lenses 9.2 mm in diameter. B.C.: 41.00(8.23) thru 45.50(7.4 )— 
(0.50 diopter increments). Power: + 10.00 thru +15.50 — front vertex 
- (0.50 diopter increments). P.C.: CONFORM-A-SPHERICT*. aspheric 
periphery .6mm in width. All lenses fabricated with a 7.5 mm lenticular 
bowl. Color: All lenses in #1 gray. 


CUSTOMIZED SETS AVAILABLE ... QUOTATIONS ON REQUEST 
qatacr Le, 


For Complete Information, Call TOLL FREE Ke Li 
3 


1-800-446-8105 (ma: 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


` Treatment... lf there is a significant 

accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 





(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 

SOLUTION) 
_in the diagnosis and 
, treatment of accom- 
 modative esotropia 








BRIEF SUMMARY | 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE * | a 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) Pg 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibiter for | P. 
topical use. i SM 
Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacut 
or chronic angle-closure glaucoma after iridectomy or where sarger 
is refused or contraindicated. Certain non-uveitic secondary 
glaucoma, especially glaucoma following cataract surgery. 
Accommodative esotropia— Concomitant esotropias with 
icant accommodative component. Bs 3 
Contraindications: 1. Active uveal inflammation. To 
2. Most cases of angle closure glaucoma, due to the possibily of —— — - 
increasing angle block. tu 
3. Hypersensitivity to the active or inactive ingredients. 
Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase mec 
tions during pregnancy has nct been established, nor has the apser = 
of adverse effects on the fetus or in the respiration ofthe neonas. — — — 
2. Succinylcholine should be administered only with great cation. if r I 
at all, prior to or during general anesthesia to patients desi, * | 
cholinesterase medication because of possible respiratory or cardio- — - 
vascular collapse. Ta 
3. Caution should be observed in treating glaucoma with 2 
PHOSPHOLINE IODIDE in patients who are at the same time ender- be 
going treatment with systemic anticholinesterase medications Dr — — 
myasthenia gravis, because of possible adverse additive : A D 7 j 
Precautions: 1. Gonioscopyisrecommended prior toinitiation df ther uw ^s 
2. Where there is a quiescent uveitis or a history of this condilic |. 
anticholinesterase therapy should be avoided or used cautiously be- — 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. i o 2 7 
3. While systemic effects are infrequent, proper use of the diug —— 
requires digital compression of the nasolacrimal ducts for a mute 9 2 
two following instillation to minimize drainage into the nasal chamber ia) 
with its extensive absorption area. The hands should be washed ' — 
mediately following instillation. -. A 
4. Temporary discontinuance of medication is necessary if salivation, — 
urinary incontinence, diarrhea, profuse sweating, muscle we 35$, — 
respiratory difficulties, or cardiac irregularities occur. irm 
5. Patients receiving PHOSPHOLINE IODIDE who are expcsedíio — 
carbamate or organophosphate type insecticides and pesticices (prc 
fessional gardeners, farmers, workers in plants manufacturing Or 
formulating such products, etc.) should be warned of the addaNve i. H 
qT e- gn ine e 
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systemic effects possible from absorption of the pe | 
respiratory tract or skin. During periods of exposure to such pestic 
the wearing of respiratory masks, and frequent washing and «ot 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
all, in patients with marked vagotonia, bronchial asthma, s 
trointestinal disturbances, peptic ulcer, pronounced brady a 
hypotension, recent myocardial infarction, epilepsy, parkinsosism, and 
other disorders that may respond adversely to vagotonic effects. — — 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occ 
of hyphema. l^ 
Adverse Reactions: 1. Stinging, burning, lacrimation,lid muscle — 
twitching, conjunctival and ciliary redness, browache, induced myopia: 
with visual blurring may occur. iat 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may Occur. i 4j 

4. Iris cysts may form, and if treatment is continued, may erlar 2 
and obscure vision. This occurrence is more frequent in chileren. L 
The cysts usually shrink upon discontinuance of the medication, r 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular 
tions are advisable when the drug is being prescribed for the«reat- 
ment of accommodative esctropia. 4. a 

5. Prolonged use may cause conjunctival thickening, obstruction a a 
nasolacrimal canals. Dr 

6. Lens opacities occurring in patients under anticholir | « 
therapy have been reported; routine examinations should à B. 
prolonged use. j 

7. Paradoxical increase in intraocular pressure may followanti- 
cholinesterase instillation. This may be alleviated by prescribmg a — 
sympathomimetic mydriatic such as phenylephrine. A 
Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® S 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravencusly; - E 
artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg. pom 
dispensing 0.03% solution: 3.0 mg. package for 0.06% sol i; | 
6.25 mg. package for 0.125% solution; 12.5 mg. package fomO.25% 
solution. Also contains potassium acetate (sodium hydroxice or acet 
acid may have been incorporated to adjust pH during mManusacturing). 
chlorobutanol (chloral derivative), mannitol, boric acid and exsicca 
sodium phosphate. 
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584 WAR AND | 
‘Haven't I been doing everything for es ast eig 
For eighteen months I have been waiting: 
opening negotiations, what is n toa itl Ju 
and making a vigorous gesticu 

‘The withdrawal of the forces à 

‘Beyond the Niemen?’ repeated Napo nd i. 
retreat beyond the Niemen—only beyond ` 
poleon, looking straight at Balashov. 

- Balashov bowed his head a 

Four months before he had been asked to 
now withdrawal beyond the Niemen was a 
Hesed quickly away; ami bagan wie f 
| ‘You say that I am required to i 


mb ur ! 
"te arde i dece om onec E 
Balashov. P 





"n m 4 | K ce : y onc tl 1 
FI Pescadores He to n 
qui e cingit e riga “Tf you were t 










the Soma of his own position, 
would entertain the proposal of n 
and e more he talked the le abe was 
words. s 

The whole gist of his words now was obv 
to insult Alexander, precisely what he hae 
beginning of the interview. 

‘I am told you have concluded a peace wit 

Balashov bent his head affirmatively, ce 
he began. But Napoleon did not allow him ! t 
wish any one to speak but himself, and he we 
volubility and irritability to which people. 
"Yes, I know you bave made peace wi 






(ho never quite made it - 
War and Peace: 






























| THE 
! EXECUTIVE LENS. 


It's the closest thing to 
` single vision comfort in à 

: bifocal. 

1 Why? Because it has 
_ the widest reading field in 
~ a multifocal lens...glass or 
| AOLITE® lenses...one that 
extends across the entire 
T lower portion of the lens. 

© No little “window” to oeer 
“through while reading. No 
“segment hunting. No pris- 
"Matic image jump. Its the 
T easiest bifocal to ge’ 
used to. 

= The Wide One offers 
| the greatest flexibility in 

- positioning and fitting of 
- bifocal lenses. 

| As for your patients, 

~ Tolstoy's epic will now be 
- easy. But, even so, they’! 

- never remember all 

~ those Russian names. 





| American 
Optical 
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4 reasons to prescribe 1 solution 


t's a clear solution and not a suspension—no matting of 
teroid particles 


j* It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


| It's highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


t comes in the OCUMETER?® Ophthalmic Dispenser to assure 
ontrolled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
dvantages together. 1t all adds up to your best reason to 
prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 








Sterile, Manly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05%) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 


Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
vat where a steroid has been used or is 
n use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
liberated from ocular tissues, perforation of the 
globe. 

Viral and fungal infections of the cornea may be 
 exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

-= For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 














to eliminate blink-out 





Available 
Ophthalmic 
Preparations— 


DECADRON*® Phosphate 
(Dexamethasone Sodium Phosphate | MSD: 





Sterile Ophthalmic Solution 
DECADRON? Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 





5-ml 2.5 mi 
OCUMETER® 


:] Sterile, highly stable solutions 


[] Solutions are adjusted to a pH 
compatible with the eye 







sytt 





A ati g 
DECADRON® Phosphate 


containing dexamethasone 

= sodium phosphate equivalent 

wisi to 0.5 mg (0.05%) dexametha- 
<< sone phosphate in each gram 
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3.5-g tube 


Convenient for use 
[3 at night 
under a patch 


whenever prolonged contact 
of a steroid with ocular | 
tissue is desirable 


Melts below body temperature 
and films the eye 
[J to provide even distribution 


of medication 








| / THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRESS | 





Columbia University 


College of iens and Surgeons 
Jà an | 
The Edward S. Harkness Eye Institute 


. The Waldorf-Astoria New York 
September 28 - October 1, 1975 


Co-Sponsors 


Carl Zeiss, Inc. Coherent Radiation 
Alcon Laboratories, Inc. 
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THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRESS 








PROGRAM 


| The Instrumentation and Technical Parameters of @ The Indications, Contraindications, Complications, and 
Photocoagulation Technical Photocoagulation Approaches to Peripheral 
Chorioretinal Diseases: 
' The Ocular Histopathologic Response to Xenon-arc and Degenerations 
Laser Photocoagulation Detachments 
Retinoschisis 
' The Prephotocoagulation Evaluation/Preparation and Tumors 
Postphotocoagulation Management of the Patient Inflammatory Diseases 
! The Current Diagnostic Approach, Indications, @ The Indications and Photocoagulation Techniques for 
Complications and Photocoagulation Techniques with Anterior Segment Diseases: 
Retinal Vascular Diseases: Photoiridotomy 
Diabetic Retinopathy Iris Cysts 
Retinal Vascular Occlusion Photomydriasis 
Sickle Cell Retinopathy Iridocyclitic Membranes 
Retrolental Fibroplasia Photocoreplasty 
Eales' Disease Laserotrabeculotomy 
Coats' Disease Other Glaucoma Procedures 
Leber's Disease 
Other Retinal Vascular Abnormalities € The Basic Principles, Application, and Interpretation of 
Ancillary Diagnostic Examinations (Fluorescein Angio- 
' The Classification, Evaluation and Photocoagulation graphy, Hemobarometry, Hemotopography, and 
Therapy of Diseases of the Macula: Macular Function Tests) 
Central Serous Detachment of Sensory Retina 
(CSC, CSR) 
RPE Detachment ——— 
Senile Atrophic and Exudative maculopathy Credit in Category 1 A.M.A. Award for twenty-one hour:. 


Angioid Streaks 
Subretinal Neovascularization 
Other Maculopathies Continued —> 


THE FIRST INTERNATIONAL PHOTOCOAGULATION CONGRESS 


September 28—October 1, 1975 
inum d New York City, New York 


Yes, C] My wife and | C] | will be attending 


Congress Registration (fee includes reception, cocktail party, and banquet) [ Physicians $390.00 []Wives $125.09 
Optional Workshops [ ] Physicians $30.00 


AME 
TGE T ———————————————— ^| ij f—— STATE | | GOE 
ELEPHONE NO. 


‘nclosed is my check for S 
"lease make checks payable to: 


McRand Enterprises, Inc.—Congress Managers Yes & , | (We) will be staying at the Waldorf-Astaria 
Suite 103 Hotel, official headquarters for the Congress. Please send me 
222 E. Wisconsin hotel reservation forms. 


Lake Forest, Illinois 60045 Credit in Category 1 A.M.A. Award for twenty-one hours. 


WORKSHOPS AND EXHIBITS 


Small Conference Sessions and Workshops with Laser Photocoagulation of Animals and in 
Fluorescein Angiography, directed by individual faculty members, will be utilized to 
provide supervised instruction in diagnestic examination and photocoagulation techniques. 


Exhibits 


by organizations 


providing products 


and services 


in the field of 


photocoagulation, fluorescein angiography, and other diagnostic and therapeutic ocular 


procedures. 


Lloyd M. Aiello, M.D. 
Boston, Massachusetts 


Pierre Amalric, M.D. 
Albi, France 


William H. Annesley, Jr., M.D. 


Upper Darby, Pennsylvania 


David J. Apple, M.D. 
Chicago, Illinois 
Hugh Beckman, M.D. 
Detroit, Michigan 


Rolf K. Blach, M.D. 
London, England 


Eric J. Cambie, M.D. 
Ghent, Belgium 


Matthew D. Davis, M.D. 
Madison, Wisconsin 


FACULTY 


Professor Dr. G. Meyer-Schwickerath Guest of Honor 


Hufelandstrasse, Germany 


Francis A. L'Esperance, Jr., M.D. 


New York, New York 


Robert M. Ellsworth, M.D. 
New York, New York 


J. Donald M. Gass, M.D. 
Miami, Florida 


Walter J. Geeraets, M.D. 
Richmond, Virginia 
Morton F. Goldberg, M.D. 
Chicago, Illinois 

Paul Henkind, M.D. 
Bronx, New York 


William A. James, M.D. 
New York, New York 


Michail M. Krasnov, M.D. 
Moscow, U.S.S.R. 


Congress Chairman 


Hans-Walther Larsen, M.D. 
Hellerup, Denmark 


Hunter L. Little, M.D. 
Palo Alto, California 


J. Wallace McMeel, M.D. 
Boston, Massachusetts 


A. Edward Maumenee, M.D. 


Baltimore, Maryland 


Edward Okun, M.D. 
St. Louis, Missouri 


Arnal! Patz, M.D. 
Baltimore, Maryland 


Robert R. Peabody, M.D. 
Sacramento, California 


Harold F. Spalter, M.D. 
New York, New York 


SOCIAL PROGRAM 
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Bradley R. Straatsma, M.D 
Los Angeles, California 


William S. Tasman, M.D. 
Philadelphia, Pennsylvania 


Arthur Vassiliadis, Ph.D. 
Menlo Park, California 


Robert C. Watzke, M.D. 
lowa City, lowa 


Achim Wessing, M.D. 
Hufelandstrasse, Germany 


Paul C. Wetzig, M.D. 
Colorado Springs, Colorado 


H. Christian Zweng, M.D. 
Palo Alto, California 


—————————————— M ONAL- AA... SSX—————— 


We have planned what we believe to be an enjoyable social program for the husbands and 
wives. We will draw upon some interesting and unique aspects of New York, such as: a 
cocktail party at a world renowned attraction, an elegant banquet at the Waldorf-Astoria, 
and cultural and sightseeing tours of the city. 





In more ways than one. 

Sulfa sting is hard to avoid. Maybe 
that's why more and more of your 
colleagues are prescribing Bleph-10 
(sodium sulfacetamide) — making it the 
fastest growing sulfa drop on the market. 

Not that Bleph-10 doesn't have the 
capacity to do a little stinging of its own. 
(Any sulfa drop may sting from time 
to time.) But Bleph-10 has a lot going 
for it— and for your patients. It's formu- 
lated with soothing, cooling Liquifilm* 
(polyvinyl alcohol). Which helps keep 
discomfort to a minimum — while pro- 
longing drug contact time. And Bleph-10 
is 1096 sulfa, a concentration intended 
to provide maximum comfort and thera- 
peutic effectiveness. 


ANIERCAN 


Irvine, California/ Pointe Claire, P. Q., Canada 


are really hurting. 





Bleph-10 works; in conjunctivitis 
and corneal ulcer due to susceptible 
organisms. And it does so with minimal 
sulfa sting. So Bleph-10 isn't hurting 
as much as some other sulfas. Either in 
growth or in patients’ eyes. 

Try Bleph-10, the soft sulfa. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solu- 
tion. Sodium sulfacetamide...10.096. Liquifilm (polyvinyl 
alcohol)...1.4*6. Contraindications: Hypersensitivity 
to sulfonamide preparations. Precautions: This solu-ion 
is incompatible with silver preparations. Nonsuscept- 
ible organisms, including San may proliferate with the 
use of this preparation. Sulfonamides are inactiveted 
by the aminobenzoic acid present in purulent exudates. 


Bleph-i0 


(sodium sulfacetamide) 


The soft sulfa 
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NEW... A STEREO PHOTO SYSTEM FOI 
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" VISTA STEREO PROJECTOR 


A remarkable new photographic system for dia 
nosis and documentation. Designed for use by op 
thalmic specialists with little or no prior photograpt 
experience. Yet you can be assured of professior 
results every time. 

Precision focus guides place the subject at exe 
distances, eliminating out-of-focus problems pr 
viously so common in ultra close-up photograpt 
Photographs can be taken as close as 4 inches frc 
the subject, providing an image area of 28 x 30 m 
Or at increasingly greater distances providing ima 
areas up to 100 x 107 mm. 

The lightweight, compact camera unit contains 
rechargeable flash unit which provides 50 perfec 
balanced flashes per charge. The twin stereo lens 
are preset to assure perfect exposure and depth 
field every time. 

A complete custom film processing and mountit 
service is available. Or a simple do-it-yourself mour 
ing kit is also available. 

The completed stereo slides can be viewe 
through convenient portable viewers, or rear-projecte 
on a 19 x 13 inch stereo projector screen, using stere 
viewing glasses to achieve the 3 dimensional effec 


RE24500 & RE24510— Macro Stereo Camera 


BD ENS TUE E, oue Tuer dieit edle ks $669.( 
RE24535—Portable Stereo Viewer ......... $ 50.( 
RE24545 & RE24565—Vista Stereo Projector 

With Viewing Glasse$.. ciscus eR cys. $707.: 
RE24550—Do-It-Ycurself Transparency 

Mounting Kit (hot shown): .;..... sse. $ 29. 


| | CONVERSION KIT FOR EXISTING FUNDUS AND DONALDSON CAMERA SLIDES 


Existing 35 mm stereo slides can be 
quickly and easily converted for stereo 
viewing in either the Vista Stereo Projector 
or in the Portable Viewers. This kit con- 
tains everything needed for positioning 


and mounting your slides, and includes 
complete, easy-to-follow instructions. A 
Portable Viewer is also included. 


RE24555— Stereo Slide 
Happo delta Kb. mers. $60.00 
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THE OPHTHALMIC SPECIALIST 


A complete, easy-to-use system providing precise, 
ife-like stereo photographs in full color... 








HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
\TLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


New Volume XIII! Duke-Elder and MacFaul 


SYSTEM OF OPHTHALMOLOGY 


This new volume offers comprehensive discussions of all re- 
gions of the ocular adnexa. With a recapitulation of basic 
information on the etiology of various conditions and with an 
outstanding thoroughness, the authors systematically present 
an in-cepth study of the diagnosis, prognosis, and treatment 
of virtually every condition which may affect this area. 


By SIR STEWART DUKE-ELDER, G.C.V.O., F.R.S. and PETER A. Mac- 
FAUL, M.B., B.S., F.R.C.S. December, 1974. 2 parts, 1,236 pages plus 
combined FM |-XLII and duplicate indexes 1-42, 634” X 934", 1,300 
illustrations and 6 coloured plates. Price, $72.50. 


New Volume I! Troutman 


MICROSURGERY OF THE ANTERIOR SEGMENT 
OF THE EYE: Introduction and Basic Techniques 


This new book is a comprehensive atlas of basic techniques 
and preparations necessary for microsurgery of the anterior 
segmert of the eye. The author carefully outlines steps to be 
taken in order to perform microsurgery of the eye and gives 
his own personal recommendations for equipment and tech- 
niques. 


By RICHARD C. TROUTMAN, M.D., F.A.C.S. December, 1974. 324 pages 
plus FM I-XII, 81⁄2” X 11", 457 tone drawings in 137 plates by VIRGINIA 
CANTARELLA. Price, $42.50. 


New Volume VII! 


SYMPOSIUM ON OCULAR THERAPY 


An important new volume presents the most current thinking 
in the -ield of ocular therapy. Dr. Leopold edits this authori- 
tative reference which explores such current topics as: con- 
genital eye abnormalities from drug administration; use of 
cellulose gums in ophthalmology; prostaglandins and the eye; 
and mcre! 


Edited by IRVING H. LEOPOLD, M.D.; with 16 contributors. August, 
1974. 134 pages plus FM I-X, 634" X 934”, 21 illustrations. Price, $21.50. 
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AMERICAN JOURNAL 


Windsor-Hurtt 


New 2nd Edition! 


EYE MUSCLE PROBLEMS IN 
CHILDHOOD: A Manual for 
Parents 


An important and unique book, this new 
revision provides parents of children who 
have eye muscle problems with a concise and 
simple explanation of these problems an 

how they can be treated. Easy to understand 
diagrams complement the discussions which 
are in layman's terminology. The book is 
inexpensive and therefore excellent to give 
parents of children with eye muscle disorders. 


By CHARLES E. WINDSOR, M.D. and JANE 
HURTT, R.N., A.A. July, 1974. 50 pages plus FM 
I-X, 515" X 8!/2", 36 illustrations. Price, $20.00 per 


dozen. 


New Volume IV! 


CURRENT CONCEPTS IN 
OPHTHALMOLOGY 


An up-to-date overview of recent develop- 
ments in clinical and investigative ophthal- 
mology, this new volume emphasizes newer 
diagnostic methods. You'll find detailed dis- 
cussions on a wide range of ophthalmic 
topics: pathogenesis of congenital glau- 
coma; corneal cryopreservation; preopera- 
tive differential diagnosis of tumor with 
echography; etc. All discussions aim at prac- 
tical applications in general ophthalmic 
practice—and can be of immediate use to 
you. 

Edited by FREDERICK C. BLODI, M.D.; with 32 


contributors. October, 1974. 452 pages plus FM I-XII, 
634" X 934", 371 illustrations. Price, $45.00. 


new Mosby books 


OF OPHTHALMOLOGY 


A New Book! Apple-Rabb 


CLINICOPATHOLOGIC CORRELA- 
TION OF OCULAR DISEASE: 
A Text and Stereoscopic Atlas 


This outstanding atlas covers the broad field 
of ophtisimis pathology by illustrating re- 
lated groups of diseases and describing 
each view concisely. After an initial chapter 
on anatomy and histology, you'll find sec- 
tions focusing on diseases affecting different 
parts of the eye: the cornea, lens and uvea, 
ocular fundus, conjunctiva and eyelids, etc. 


By DAVID J. APPLE, M.D. and MAURICE F. RABB. 
M.D. September, 1974. 430 pages plus FM I-XVI. 
8/2" x 11", 366 illustrations and 112 stereoscopic 
views in full color on 16 View-Master® reels, and æ 
View-Master® compact viewer. Price, $85.00. 


New 3rd Edition! Havener 


OCULAR PHARMACOLOGY 


Thoroughly revised this new edition provides 
you with a practical reference for pharma. 
cological information and establishes a solic 
base on which to develop sound pharmaco- 
logic judgment. In two sections, it delves inte 
drugs in ophthalmic application and cur- 
rentl Piana ophthalmic therapy. Ma- 
terial covered includes an expanded discus- 
sion of gentamicin; added material on Car- 
benicillin and Pimaricin; and a discussion o* 
neoplasms present in tissue at surgery. 

By WILLIAM H. HAVENER, B.A. M.D., M.S 


(Ophth.). October, 1974. 715 pages plus FM I-XIIE 
7" x 10”, 331 illustrations. Price, $38.50. 


IMOSBY 


THE C. V. MOSBY COMPANY 


ST. LOUIS, MISSOURI 63141 


11830 WESTLINE INDUSTRIAL DRIVE 
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AO Contact 
Lens Division 


How to Solve 
Contact Lens 
Centering 


Problems 


The AO HERSH™ Palpebral Traction Lens is 
proving effective in many cases where 
inadequate lens movement and/or a low 
riding lens is a problem. 

This unique lens provides a narrow, shallow 
groove on the anterior surface 

near and parallel to the edge. 

Observation indicates that soft 

palpebral tissue flows into this 

groove as the lid crosses the lens. 

This creates a grasping effect which aids 

in moving the lens during the blink and 
promotes proper fluid exchange. Consider 
the AO HERSH™ Palpebral Traction Lens 
when movement and low riding lens problems 
occur with low and moderate plus, low 
minus, partial blinkers...as well as patients 
with rather flat corneas. It can be ordered in 
any diameter, is light in weight, provides a 
large optical area, and its regular edge 
design provides more comfort. You are 
invited to write or call today for a complete 
discussion of the indications for use of 

this new lens. 





James H. Berglund, General Manager 


® ® 


American Optical American Optical 


CONTACT LENS DIVISION CONTACT LENS DIVISION 


Box 80636, Lincoln, NE 68501 LINCOLN, NE 68501 
Phone: 402-464-0246 





and we'd like to 
help you simplify 
your practice. 


We're a closely-coordinated group of service- 
oriented specialists...a single source for a 
wide range of contact lens services. 


WE OFFER: 


O A combination of recognized high quality 
and fast turnaround on your normal prescrip- 
tion orders. 


C The economy and efficiency of our Master 
Control ™ method...the most comprehensive 
system available for lens fitting and inventory. 


© A complete choice of special lens designs 
including the Softcon'" lens to help solve 
your difficult fitting problems. 


We back this up with seminars, educational 
bulletins, research...and consultation to aid 
you in saving time and gaining practice ef- 
ficiency. 


Try us...we're ready to help! 


GENERAL OFFICES: 
Box 80636, Lincoln, NE 68501 


BOISE, ID * 208-345-5222 
COLUMBIA, MD « 800-228-4174 
DENVER, CO « 303-255-1411 

DES MOINES, IA « 515-278-8686 
DETROIT, MI * 800-228-4174 
GLENDALE, CA « 213-245-7316 
HARTFORD, CT * 800-228-4174 
LINCOLN, NE « 402-464-0246 
MINNEAPOLIS, MN « 612-920-1290 
SAN FRANCISCO, CA * 415-391-0180 
SEATTLE, WA « 206-623-1651 


Contact Lens 
Weight 
Problems 


The AOFLEX™ Lens is a small, single cu’, 
ultra-thin lens that can be an effective 
choice in meeting several problem situations 
These include patients with: Low riding 
lenses... with more corneal toricity than 
refractive astigmatism ... with narrow 
palpebral apertures and/or with unusual 

lid sensitivity. Recommended diameters are 
from 7.5 to 8.2 mm. When conventional 
techniques are not indicated, the thin, 
minimum weight characteristics of the 
AOFLEX™ Lens can provide improved 
centering, less lens feel and improved vistor 
due to the corneal toricity and manifest 
cylinder relationship. For additional 
information about fitting the AOFLEX ™ Lens 
including contraindications, we invite you 
to write today or call 402-464-0246 


American Optical 
CONTACT LENS DIVISION 


Box 80636, Lincoln, NE 68501 
Phone: 402-464-0246 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


British Journal of 


Ophthalmology 





January 1975 Vol.59 No.1 


Editorial: Pathogenesis of retinopathy in malignant hypertension 


Pathogenesis of Hypertensive retinopathy. A. Garner, N. Ashton, R. T ripathi, 
E. M. Kohner, and C. T. Dollery 


Studies of the viral flora in keratoconjunctivitis sicca. J. Williamson, W. M. Doig, 
J. V. Forrester, W. C. Dick, and K. Whaley 


Keratomycosis in Lucknow. R. L. Koul and V. B. Pratap 

Intracranial complications of transorbital stab wounds. J. D. De Villiers and D. Sevel 
Euryblepharon. J. A. Keipert 

Secondary anterior crocodile shagreen of Vogt. R.C. Tripathi and A. J. Bron 
Neurilemmoma of the oculomotor nerve. sS. Shuangshoti 


Sterilizable fibre optic transilluminator, A. P. M. Makepeace and J. C. Dean Hart 


————————————J————— BÀ À 


Annual Subscription (12 issues a year) $46.50 
(Combined rate with Ophthalmic Literature $76.50 ) 


————————— e ————'ÓáBMM 


All subscriptions to the United States can be ordered from the BRITISH MEDICAL 
JOURNAL, 1172 Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all 
other countries should be ordered from the Subscription Manager, BRITISH MEDICAL 
JOURNAL B.M.A. House, Tavistock Square, London, WC1H 9JR, England, or through 
any leading subscription agent or bookseller. 
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TRANSILLUMINATOR 0S3000 


INTENSIT Y 





New - 
Diagnostic and Surgical 


High 
de Intensity 


MEDICAL INST 
Bos TON MÀS $.ACH sers Y 
- O 


~| Transilluminator 
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OS 3000 


- POWERFUL ... very bright light delivered at the end 
of a 6 foot fiber optics bundle. 


- VERSATILE . . . for general illumination, retinal de- 
tachment procedures, ophthalmoscopy, localization 
of intraocular foreign bodies and uveal tumors, 
gonioscopy and goniotomy. Blue, green, yellow, red 
filters. 


- RELIABLE . . . designed to meet U.L. Specification 
No. 544. 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 . 
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the answers are 


«must books" 


THE OCULAR FUNDUS: 


Methods of Examination 
and Typical Findings, 3rd ed. 


A clearly written, concise guide dis- 
cussing anomalies and congenital mal- 
formations, anomalies of refraction, 
and diseases of the optic nerve, retina 
and choroid. Brief descriptions are 
given on the general nature of the 
alteration, the ophthalmoscopic finding, 
and differential diagnosis. 


By ARNO NOVER, M.D., The University of 
Mainz, Germany. Translated from the Ger- 
man by FREDERICK C. BLODI, M.D., The 
University of lowa College of Medicine, 
lowa City. 175 pp., 154 illus. (112 in full 
color), 1975, $19.50. 


NEUROPATHOLOGY OF VISION: 
An Atlas 


This beautifully prepared book pre- 
sents various lesions as they occur in 
each of eight topographic segments of 
the visual system. 


By RICHARD LINDENBERG, M.D., Univer- 
sity of Maryland Medical School, Baltimore; 
FRANK B. WALSH, M.D., The Johns Hop- 
kins University School of Medicine, Balti- 
more, Maryland; and JOEL G. SACKS, 
M.D., Northwestern University Medical 
School, Chicago, Illinois. 500 pp. (8'/ X 11), 
752 illus. on 237 plates, 1973, $35.00. 


ATLAS OF VETERINARY 
OPHTHALMOLOGY 


A compilation of visual and factual in- 
formation on the ocular fundus in 
health and disease. 


By LIONEL F. RUBIN, V.M.D., University of 
Pennsylvania School of Veterinary Medicine, 
Philadelphia. 470 Pp. (7'4 X 1074), 25 


illus, 182 pages of color plat 1974 
$75.00. iro v cda 
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PRACTICAL MANAGEMENT OF EYE PROBLEMS: 
Glaucoma, Strabismus, Visual Fields 


Taking a highly clinical approach, the author presents this 
text in an easy to read plan book format. The text exemplifies 
a data base for each of these problems, algorithms to demon- 
strate how this data may be used, differential diagnosis, and 
an outline for management of specific problems. 


By FREDERICK HAMPTON ROY, M.D., University of Arkansas Medi- 
cal Center, Little Rock. 217 pp. (51⁄4 X 73⁄4), 1975, $10.00. 


Roy 
OCULAR DIFFERENTIAL DIAGNOSIS, 2nd ed. 


An easy-to-use handbook containing more than 580 signs and 
symptoms arranged for quick and easy reference. Recent 
advances in the field are thoroughly discussed. Many new 
topics have been added along with an entirely new chapter 


on head positions. Reviewers say of previous edition: ". .. a 
handy source of information."—American Journal of Oph- 
thalmology. 


By FREDERICK HAMPTON ROY, M.D., University of Arkansas Medi- 
cal Center, Little Rock. 612 pp. (5'/4 X 73/4, 1975, $17.50. 


LEA & FEBIGER 


WASHINGTON SQUARE 
PHILADELPHIA, PA. 19106 
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The aphakic deserves everything — 
you cando for him. — 
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(ou can do most with Catarex* Lens Service. 3 


e 
I. 








Aside from the prospect of the actual cataract operation, — 
the patient's greatest anxiety exists during the time teal 1 
bandage removal to permanent prescription. And it is in 
precisely this period that the Vision-Ease Catarex Lens Ser- 
vice can be most beneficial to both doctor and patient, be- — 
cause Catarex temporary lenses can provide the clo: 
approximation of continuous normal vision for the patient 
during the healing and stabilization period. ES — 
Catarex Temporary Lens Service is a complete series of — 
interchangeable sphere and cylinder components, cover- 
ing a full range of sphere powers from +9.00D through — 
+14.00D in half-diopter steps and minus cylinder powers — 
from Plano through — 4.00D. The sphere can be eitner a — 
bifocal or trifocal form. Each pre-edged component pair - 
can be inserted in a precision double-grooved carrier - 
edged to fit the patient's permanent frame. 
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Temporary Temporary 
Cylinder Lens — Catarex Bifocal A 

















The doctor can thus prescribe according to his findings, - 
with sphere and cylinder correction as well as bifocal or — 
trifocal segments, as required. The lens elements can be — - 
assembled and inserted in the patient's frame immediately — - 
after bandage removal. Subsequent changes — easi'y ac- — 
complished by removing the old and inserting the new Rx 
— can be made until the operated eye has stabilized suf- — 







bus ficiently for permanent correction. E. 
a = Following use of the temporary lenses, a permanent | 
Moor 4 Catarex lens with identical mechanical specificaticns B | 

" inserted in the patient's frame. Thus, the patient can accus- - 

. . tom, himself to the lens form and be thoroughly familiar | 

. . with it so that when he is ready for the permanent lens he 

... will lt have to undergo another adjustment period. | 
|. For further information about Catarex Service, contact 
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ON-EASE OMIC - 


DUSTRIAL PARK - ST. CLOUD, MN 56301 - 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


FORTY-EIGHTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 15 and 16, 1975 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


x * x 


"COMPLICATIONS IN MEDICAL AND SURGICAL OPHTHALMOLOGY” 

CORNEAL COMPLICATIONS 
NEUROLOGICAL PROBLEMS COMMON IN OPHTHALMOLOGY AND OTOLARYNGOLOGY 
COMPLICATIONS OF OPHTHALMIC PLASTIC SURGERY 
COMPLICATIONS IN RECENT ADVANCES IN CATARACT SURGERY 
COMPLICATIONS IN GLAUCOMA 
INTERESTING SURGICAL SPECIMENS 
THERAPEUTIC AND SURGICAL DIFFICULTIES IN THE POSTERIOR SEGMENT 

SELECTED FREE PAPERS 


M 5a 
SPEAKERS WILL INCLUDE: 
S. ARTHUR BORUCHOFF, M.D. JOSEPH H. KRUG, M.D. 
JORGE N. BUXTON, M.D. JAMES H. LITTLE, M.D. 
HERNANDO CARDONA, M.D. RICHARD MACKOOL, M.D. 
MAX CHAMLIN, M.D. KENNETH MATTUCCI, M.D. 
PAUL L. CHODOSH, M.D. ROBERT C. MICKATAVAGE, M.D. 
ALFONSE A. CINOTTI, M.D. JAMES C. NEWTON, M.D. 
LEWIS R. DAN, M.D. JOSEPH RANSOHOFF, M.D. 
JOHN R. FINLAY, M.D. MORTON L. ROSENTHAL, M.D. 
HECTOR GIANCARLO, M.D. DANIEL SHAPIRO, M.D. 
G. PETER HALBERG, M.D. JOHN T. SIMONTON, M.D. 
JOHN S. HERMANN, M.D. HAMPSON A. SISLER, M.D. 
FRANK B. HOEFLE, M.D. BYRON C. SMITH, M.D. 
NORMAN S. JAFFEE, M.D. ORKAN G. STASIOR, M.D. 
GERALD B. KARA, M.D. SUZANNE VERONNEAU-TROUTMAN, M.D. 


THOMAS WILSON, M.D. 


E ES 


Registration fee: $100.00 (luncheons included) 
Ophthalmology Residents: $25.00 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
Alumni Association 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 








MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 
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POLAROID 





The Kowa RC-2 Fundus camera isn't & 
highly trained technician's device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 

records to show ophthalmic progress tc 

the patient, publication or student. 


Once the subject and camera are set up. 
what you see is what you get, in just & 
minute with Polaroid* color. 


Moreover, the portability of the camera. 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation anc 
smooth movements. 


Last, the Kowa RC-2, the only hand-helc 
(Polaroid outfit shown above) and easiest to use Fundus camera, is alse 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 





Kowa Comparyy. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 * (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 e (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 

Dammer Weg 37 21-27 Marylebone Lane St. Gallen 

Postfach 18, W. Germany London, W.1. England Switzerland 1 
LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 

Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 

VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 





LIFESAVING 
PARTNERSHIP... 
AGAINST 
CANCER QUACKERY 








The anguish associated with 
cancer is compounded by the 
cancer quack. False hopes — 
harmful delays — shattering 
expenses— deceptive diag- 
noses — loss of life — these are 
hazards facing the cancer pa- 
tient desperate enough to 
seek a cancer quack. 
The problem: how to 
divert the patient from 
this tragic encounter. 
As medical guide, family 
counselor, trusted friend— 
. . you, doctor, play a major role 
.  inthe fight against cancer 
quackery. 
x We are here to Parmer 
pe you — 
- . . Our National Office main- 
tains an up-to-date central 
clearing house for materials on 
| nproven methods of cancer 
dia: nosis and treatment. This 





















country. Its services are widely 
used. Hundreds of inquiries 
are received and answered 
from all segments of the com- 
munity, from coast to coast. 
To trigger grass-roots ac- 
tion, we have formulated a 
model State Cancer Remedy 
Act designed to control the 
promotion and sale of 
unproven methods of cancer 
management. This has already 
Í inspired nine states to legis- 
. late against cancer quackery 
“a with active support from 
the medical community. Cop- 
ies of the model act, as well as 
as cópies of the laws in effect, 
are available in our National 
and Division offices. 
In these actions against 
me pen. as in all our 
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In the management of the dry eye 
and idiopathic ocular discomfort... 


Theclinician can prescribe conventional wet- 
ting agents or Adsorbotear'" , a tear substi- 
tute containing an effective ocular wetting 
agent. Only Adsorbotear, because of its unique 
ophthalmic vehicle — Adsorbobase'V* — can 
meet the following criteria: 


e Lower the surface tension of water 
and the tension at the water-lipid 
interface. 

e Adsorb on the hydrophobic corneal 
epithelium converting it into a hydro- 
philic surface. 


e Facilitate optimal corneal wetting and 
uniform tear dispersion. 


a day or as needed. 
per vials. 


are available on request. 





e Provide prolonged duration of relief 
—up to 4 hours or longer-in the treat- 
ment of dry eyes due to mucus or 
aqueous tear deficiencies. 


TM 
vues ADSORBOTEAR 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington. D.C. 20027 
Montreal. P.Q., Canada, Munich, Germany 


x Patent Pending 


Literature and clinical sampre 


ADMINISTRATION: One or two 
drops in the eye(s) three times 


SUPPLIED: 15 cc. sterile drep- 
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The new 
Flexinyl 
Hard Contact Lens 


“no feel” comfort. and new Floating Apex design. 


There's a lot that's new about the new Flexinyl 
Hard contact lens. 

Example: the apex of its edge. Conventional 
lenses are made with standardized edges. But, as 
you know, all corneas aren’t standard. 

The Flexinyl lens edge has a “floating” apex. 
Each Flexinyl edge is lab adjusted to be precisely 
parallel to each corneal curve, no matter how 
steep or flat. Result: no stand-off, no “cookie 
cutter” effects. 

The Flexinyl lens will provide “no feel" comfort 


for 16 hours daily. No corneal changes. No more 
than 15 minutes spectacle blur after all day wear. 
And excellent, stable V.A. All of this, we guarantee 
in writing. 

Flexinyl is so thin it actually flexes. And it fits 
corneal astigmatism up to 6.00D. 

You can get immediate delivery on Flexinyl. And 
immediate information as well. Mail the coupon to 
the office nearest you. 


BREGER-MUELLER WELT CORPORATION. 
Chicago and Los Angeles. 


Flexinyl. The one you can believe in. 


BREGER-MUELLER WELT CORPORATION 


28 E. Jackson Blvd. 
Chicago, lIl. 60604 


Gentlemen: I'm impressed by your claims. 


6922 Hollywood Blvd. 
Los Angeles, Calif. 90028 
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Back them up with factual data. 


Doctor 
Address 


City 
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Liquifilm 
contact 
lens 


wetting 
Solution 


$ 





2 fl.oz. sterile 


Comforter. 





That's what we call it. Because that's what it corneal epithelium to progress.” 
does. Liquifilm* Wetting Solution provides Liquifilm Wetting Solution approximates the 
longer-lasting contact lens wearing comfort. refractive index of the normal tear, sc it's op 
It's called the Comforter. And for good reasons. tically clear. 

Liquifilm Wetting Solution clingstenaciously There is no blurring of vision as may often 
to the lens surface for prolonged periods, and be the case with other solutions. 


resists tear wash-off. And, Liquifilm 
Wetting Solution coats the lens and 
allows it to "float" over the corneal 
surface. 

Liquifilm Wetting Solution will not 
impede corneal re-epithelization, as 
methylcellulose and normal saline 
may. That's because Liquifilm forms 
"a film over the cornea, which pro- 
tects the underlying tissues and thus The Ultimate System. That's what 
allows undisturbed healing of the we call it. Because that's what it Is 
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And, Liquifilm Wetting So«ution is 
part of the Ultimate System, the 
regimen that virtually assures super 
clean, comfortable and degermed 
contact lenses. The Ultimate System 
includes LC-65® the Super-cleaner 
Clean-N-Soak? the Degermer; and 
of course, Liquifilm Wetting Solu 
tion, the Comforter. 





New Armorlite OV-AL Old Round Style 


OV-AL is an aspheric lenticular lens with an oval (45 x 40) field. 
The OV-AL is available in Single Vision; in 22mm Round Bifocals (shown 
here); and soon to be available in 22mm Flat-Top Bifocals. 
The OV-AL is cosmetically more attractive than the conventional 
round lenticular when used in today’s frames. 
Also, the extra 5mm in horizontal field allows the patient 
significantly more peripheral vision. 
A wider view and better appearance, too! 


The Originators of Hard Resin Lenses 


patent pending 
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Anti-traumatic 
JItrasonic Tip 


imultaneous Irrigation, 
spiration and 
-mulsification 


T 
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Predictable and Safe 
Aspiratiom System 


Automatic Flew Control 


All of them. 


Our PHACO-EMULSIFIER ! M 
\spirator offers you a lot more 
han lens fragmentation capability. 

It provides a fully integrated 
ind reliable system that allows 
ou to complete the Kelman 
xurgical Procedure quickly and 
'fficiently, and offers many patient 
afeguards as well. 

Simultaneous Irrigation, 
Aspiration and Emulsification 
:nables lens fragmentation and 
ispiration to be achieved within 
1 few minutes. Prompt execution 
educes the possibility of trauma- 
izing surrounding tissues in the 
interior chamber, and precludes 
he alternating of separate in- 
truments which would prolong 
he procedure. 


Anti-traumatic Ultrasonic 
Tip - Our tip moves longitudinally 
at high frequency back and forth 
against the lens. This prevents 
the lens from moving away, 
vibrating or rotating with the tip. 
Its cylindrical, hollow shape 
generates minimal turbulence 
within the chamber. Eneray is 
localized at the end of the tip for 
optimum surgeon control. A 
silicone sleeve covers the tip to 
protect surrounding tissue. 

Automatic Flow Control - 


The form of the anterior chamber 


is safely and properly maintained 
at all times during the procedure. 
Chamber collapse from excessive 
vacuum or overinflation by 
irrigation is prevented. 


Predictable and Safe 
Aspiration System -Particle 
chasing” is eliminated because 
cortical materials are drawn 
to the end of the tip, and 
thorough cleaning of the 
chamber is achieved. 

Together, these four critical 
design features help explain the 
rapidly increasing acceptance 
and application of the 2?HACO 
EMULSIFIER'M Aspirator in 
hospitals and clinics throughout 
the world. 

For detailed information. 
please write or phone: 

Cavitron Surgical Systems. 
1902 McGaw Avenue 
Irvine, California 92705. 
Telephone: 714/557-5485. 


CAVITRON SURGICAL SYSTEME 








BA coner 
UL». Sclerol 

Indentation 

Funnel set 


... for biomicroscopic examination 
of the eye with the Goldmann 
three mirror contact lens. Ideally 
suited for visualization of the outer- 
most peripheral fundus. 








For more information ask your 
Sparta representative for a demon- 
stration, or request a copy of our 
illustrated brochure. y 
Ref. G. Eisner, M.D., "Attachment for Slit-Lamp Contact 


Glass with Indentor of Variable Length”, American Journal of 
Ophthalmology, 76, (November, 1973), 845. 





SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J. O7006 / (201) 575-1344 







Easy | 
application 


_for many 
applications = 





Postoperatively between changes of 
dressings... at home before and after contact lens wear%.. 
before and after examinations in clinic or office... 

for on-the-job first aid...dependable ocular irrigation 
whenever needed and wherever needed... 

by the drop or in a gentle, yet thorough flush... 
Dacriose* in a convenient dispenser. 


*Not intended for use with soft contact lenses. 


Dacríose 


(ophthalmic irrigating solution) 






Formula: A sterile, stable, buffered isotonic solution of boric acid, sod:um carbonate, potassium 
chloride. Preserved with benzalkonium chloride, 0.01%; with 0.01% disodium edetate. 

Warning: Do not dilute or reuse the solution. Do not touch dropper tip to eye or any surface as this may contaminate solution. 
Note: Plastic irrigators must not be autoclaved and should not be heated above 170°F. 

How Supplied: Sterile 0.50 fluid ounce (15 ml.), 0.90 fluid ounce (27 ml.), 

and 4 fluid ounce (125 ml.) plastic irrigator bottles. Not for injection. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
Son German, Puerto Rico 00753 


 Aneffective no 
for post-op EMETIC 


Unsurpassed efficacy 

Control of emesis has been-shown-to 
be equivalent to that achieved with 
Compazine* (prochlorperázine) and-other 
potent phenothiazines in well-controlled 
clinical studies? 


Well tolerated 


The parenteral solution is non- 


| irritating and does not produce pain at th 


site of anjecuon. Drowsiness appears 


‘to be the most common adverse reaction. 


Other more significant reactions 
haye been reported: Please refer to the 
package insert. 





yhenothíazine 
ONtrol 


Characteristically 
nonhypotensive 

Emete-com (benzquinamide HC!) may 
be used in marginally hypotensive patients 
since it does not characteristically cause or 
potentiate hypotension. 


No respiratory depression 

Emete-con does not characteristically 
cause respiratory depression or porentiate 
CNS depressants. 


Usual adult dose: IM-50 mg., IV-25 mg. 
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PRESCRIBING INFORMATION 
Emete-con™ (benzquinamide hydrochloride) 
For Intramuscular and Intravenous Use 


Description. Benzquinamide is a non-amine-de- 
pleting benzoquinolizine derivative, chemically 
unrelated to the phenothiazines and to other anti- 
emetics. 

Chemically, Emete-con (benzquinamide hydro- 
chloride) is N, N-diethyl-1,3,4,6,7, 11b-hexahydro- 
2-hydroxy-9, 10-dimethoxy-2H-benzo [a] quinoliz- 
ine-3-carboxe mide acetate hydrochloride. The 
empirical formula is Ce2Hs2N2Os. HCl and the 
molecular weight is 441. 

Emete-con for injection contains benzquinamide 

hydrochloride equivalent to 50 mg/vial of benz- 
quinamide and 0.45 mg/vial of citric acid. When 
reconstituted with 2.2 ml of proper diluent, each 
vial yields 2 ml of a solution containing benzquin- 
amide hydrochloride equivalent to 25 mg/ml of 
benzquinamide and 0.02% citric acid. When re- 
constituted this product maintains its potency for 
14 days at room temperature. 
Actions. Benzquinamide HCI exhibited antiemetic, 
antihistaminic, mild anticholinergic and sedative 
action in animals. Studies conducted in dogs and 
human volunteers have demonstrated suppression 
of apomorphine-induced vomiting; however, rele- 
vance to clinical efficacy has not been established. 
The mechanism of action in humans is unknown. 
The onset of antiemetic activity in humans usually 
occurs within 15 minutes. 

Benzquinamide metabolism has been studied in 
animals and in man. In both species, 5-10% of an 
administered dose is excreted unchanged in the 
urine, The remaining drug undergoes metabolic 
transformation in the liver by at least three path- 
ways to a spectrum of metabolites which are ex- 
creted in the urine and in the bile, from which 
the more polar metabolites are not reabsorbed but 
are excreted in the feces. The half-life in plasma 
of Emete-con is about 40 minutes. More than 
95% of an administered dose was excreted within 
72 hours in animal studies using C14-labeled benz- 
quinamide. In blood, benzquinamide is about 5896 
bound to plasma protein. 


Indications. Emete-con is indicated for the pre- 
vention and treatment of nausea and vomiting 
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associated with anesthesia and surgery. 

Since the incidence of postoperative and post- 
anesthetic vomiting has decreased with the adop- 
tion of modern techniques and agents, the pro- 
phylactic use of Emete-con (benzquinamide hydro- 
chloride) should be restricted to those patients in 
whom emesis would endanger the results of sur- 
gery or result in harm to the patient. 


Contraindications. Emete-con is contraindicated 
in individuals who have demonstrated hypersen- 
sitivity to the drug. 


Warnings. Use in Pregnancy: No teratogenic ef- 
fects of benzquinamide were demonstrated in 
reproduction studies in chick embryos, mice, rats 
and rabbits. The relevance of these data to the 
human is not known. However, safe use of this 
drug in pregnancy has not been established and 
its use in pregnancy is not recommended. 

Use in Children: As the data available at pres- 
ent are insufficient to establish proper dosage in 
children, the use of Emete-con in children is not 
recommended. 

Intravenous use: Sudden increase in blood pres- 
sure and transient arrhythmias (premature ventric- 
ular and auricular contractions) have been re- 
ported following intravenous administration of 
benzquinamide. Until a more predictable pattern 
of the effect of intravenous benzquinamide has 
been established, the intramuscular route of ad- 
ministration is considered preferable. The intra- 
venous route of administration should be restricted 
to patients without cardiovascular disease and re- 
ceiving no pre-anesthetic and/or concomitant car- 
diovascular drugs. 


Precautions. Benzquinamide, like other antiemet- 
ics, may mask signs of overdosage of toxic drugs 
Or may obscure diagnosis of such conditions as 
intestinal ebstruction and brain tumor. 


Adverse Reactions. The following adverse re- 
actions have been reported in subjects who have 
received benzquinamide. However, drowsiness ap- 
pears to be the most common reaction. One case 
of pronounced allergic reaction has been en- 
countered, characterized by pyrexia and urticaria. 


System Affected—Autonomic Nervous System: 
Dry mouth, shivering, sweating, hiccoughs, flush- 
ing, salivation, blurred vision. 

Cardiovascular System: Hypertension, hypoten- 
sion, dizziness, atrial fibrillation, premature auric- 
ular and ventricular contractions. 

Central Nervous System: Drowsiness, insomnia, 
restlessness, headache, excitement, nervousness. 

Gastrointestinal System: Anorexia, nausea. 

Musculoskeletal System: Twitching, shaking/ 
tremors, weakness. 

Skin: Hives/rash. 

Other Systems: Fatigue, chills, increased tem- 
peratyre. 


Dosage and Administration, Intramuscular: 50 mg 
(0.5 mg/kg—1.0 mg/kg)) 

First dose may be repeated in one hour with 
subsequent doses every 3-4 hours, as necessary. 
The precautions applicable to all intramuscular 
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injections should be observed, Emete-con (benz- 
quinamide hydrochloride) should be injected well 
within the mass of a larger muscle. The deltoid 
area should be used only if well developed. In- 
jections should not be made into thelower and mid- 
thirds of the upper arm. Aspiration of the syringe 
should be carried out to avoid inadvertent intra- 
vascular injection. 

Therapeutic blood levels and demonstrable anti- 
emetic activity appear within fifteen minutes of 
intremuscular administration. When the objective 
of therapy is the prevention of nausea and vomit- 
ing, intramuscular administration is recommended 
at least fifteen minutes prior to emergence from 
anesthesia. 

Intravenous: 25 mg (0.2 mg/kg—0.4 mg/kg as 
a single dose) administered slowly (1 ml per 0.5 
to 1 minute). Subsequent doses should be given 
intramuscularly. 

The intravenous route of administration should 
be restricted to patients without cardiovascular 
disease (See WARNINGS), If it is necessary to 
use Emete-con intravenously in elderly or debili- 
tated patients, benzquinamide should be adminis- 
tered cautiously and the lower dose range is 
recommended. 

This preparation must be initially reconstituted 
with 2.2 ml of Sterile Water for Injection, Bac- 
teriostatic Water for Injection with benzyl alcohol 
or with methylparaben and propylparaben. This 
procedure yields 2 ml of a solution equivalent to 
25 mg benzquinamide/ml. which maintains its 
potency for 14 days at room temperature, 


Overdosage. Manifestations: On the basis cf acute 
animal toxicology studies, gross Emete-con over- 
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CLINICAL FEATURES OF IDIOPATHIC PRERETINAL 
MACULAR FIBROSIS 


ScHOENBERG LECTURE 


GEoRcGE N. Wise, M.D.* 


Bronx, New York 


Dr. Schoenberg was always interested in 
the pathogenesis of disease processes and 
took time from a busy schedule to study 
baffling cases, attempting to unravel the clin- 
ical etiology and course. 

I began my 23-year study in the same 
manner and only recently sought a more 
definitive evaluation of preretinal macular 
fibrosis in the laboratory. This condition, re- 
cently receiving increased attention, has been 
called primary retinal folds,’ silent central 
retinal vein obstruction? wrinkling of the 
internal retinal surface,’ preretinal mem- 
brane, and macular pucker. In this study, 
150 patients were followed for varying pe- 
riods up to 12 years. 

Preretinal membranes are variable in ap- 
pearance and have a variety of etiologies 
(Table 1). I deal primarily with the idio- 
pathic variety and its similarity to the entity 
following some cases of retinal vein obstruc- 
tion. 


CLINICAL DEVELOPMENT 


Idiopathic preretinal macular fibrosis starts 
insidiously as a glinting, water-silk, shifting 
light reflex from some area of the posterior 
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retinal surface. At the same time, the retina 
in the involved area contains sufficient clear 
fluid to thicken it and permits superficial 
retinal vessels to cast visible shadows on the 
pigment epithelium with oblique slit-lamp 
illumination. Vision is not affected until the 
fovea becomes involved and early asympto- 
matic extrafoveal lesions may only be dis 
covered at routine ocular examination. 

At first the thin layer of preretinal cells 
causes no distortion of the retinal surface. As 
this membrane thickens and contracts, super- 
ficial retinal folds or traction lines appear 
(Fig. 1). These may radiate from one or 
more foci as fine, linear streaks, or may occur 
as broad swaths lying in irregular directions. 
The fibrosis produces a translucent glinting 
reflex from the retinal surface at first, later 
thickens, becomes opaque and gray, and is 
seen as clumps or bands extending over the 
retinal surface. Occasionally these strands 
will leave the retina and wave about in the 
fluid space behind the detached posterior 
vitreous body surface, or bridge over and at- 
tach themselves to a more distant retinal 
site. Posterior vitreous detachment is present 


TABLE 1 
CLASSIFICATION OF PRERETINAL MEMBRANES 


Occurring after vascular occlusions 

Congenital 

Macular pucker after retinal detachment surgery 
Occurring after photocoagulation 

Associated with prior trauma 

Secondary to inflammation 

Proliferative reaction after vein obstruction 
Idiopathic 
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E. Fig. 1 (Wise). Left, Glinting reflex on the retinal surface in the macular region. Right, Macular region 
De of a patient with preretinal macular fibrosis. Glinting appearance in the perifoveal region and .traction 


lines superiorly and nasally to the fovea. Note the tortuous vessels in the macular region. 


when most cases are first discovered but in 
several early lesions, the vitreous body was 
not detached. An attachment between the 
retinal surface and posterior vitreous body 
was suspected in only one of the 150 cases. 

Metamorphopsia, distortion of the Amsler 
grid pattern, and visual acuity reduction de- 
velop once the fovea is involved. Absolute 
scotomas are rare and visual acuity reduction 
is mild at first and seldom progresses below 
20/200. 

Occasional small cotton-wool spots, fine 
white dots or yellowish fatty exudates (Fig. 
2), blot hemorrhages, and microaneurysms 
may appear during the disease. 

As the retinal traction lines develop, the 
small vessels within the temporal vascular 
arcades become increasingly tortuous (Fig. 
3). This change is often apparent in fluores- 
cein angiography. 

The large retinal veins are usually normal 
either early in the disease or when it is mild. 
They become increasingly dark, dilated, and 


remains stationary for long periods. One pa- 
tient with parafoveal lesions in each eye 
showed no change in either eye during ten 
years of observation. Spontaneous regression 
is rare. 

The early deep retinal edema was un- 
doubtedly derived from the retinal capil- 
laries although leakage cannot always be 
demonstrated by fluorescein angiography. 
Spotty and irregular fluorescein leakage was 
apparent in manv cases and severe leakage 
was usually associated with more rapid dis- 
ease progression (Fig. 4). 

Microcystic macular edema and macular 
cysts are not as frequent as one might expect 
(Fig. 5). These cysts are often distorted by 
the contracting preretinal membrane and they 
may rupture, forming lamellar macular holes. 
The opaque preretinal fibrosis undoubtedly 
hides pathologic findings in many cases. Pig-. 
ment disturbance at the macula and new pre- 
retinal vessels in the fibrous bands are rare 
and are seen only in the more severe cases. 





tortuous as the disease progresses. In the 
IS; more severe, uniocular cases, this change is 
~ apparent if the major veins in the two eyes 
are compared. 

The disease occasionally progresses rap- 
idly over some months, but it usually ad- 
vances slowly through the years and often 


Several severe cases had preretinal fibrosis 
outside of the vascular arcades, nasal to the 
disk or temporally almost to the equator. 
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STATISTICAL ANALYSIS 


Since my last review of 90 cases,? I ob- 
served 60 additional cases. My own interest 
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Fig. 2 (Wise). Preretinal macular fibrosis with 
traction bands and occasional yellow, fatty exudates 
seen as whitish spots in the photograph. 


in the disease, the ability to diagnose the con- 
dition earlier, and increased awareness of the 
entity by ophthalmologists in mv community 
undoubtedly account for this rapidly expand- 
ing series. I do not believe the actual inci- 
dence is increasing. 

There were 61 men and 89 women. One 
hundred eighteen were monocular cases ; 32 
were binocular. Binocular cases were seldom 
of equal severity in the two eyes. The right 
eye was involved 90 times and the left eye 
92 times. 





Fig. 3 (Wise). Fluorescein angiogram of a pa- 
tient with preretinal macular fibrosis. Exceptionally 
tortuous vessels are seen within the temporal vessel 
arcades. 
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Fig. 4 (Wise). Fluorescein angiogram of a pa- 
tient with preretinal macular fibrosis, Leakage of 
fluorescein seen in the area of the most pronounced 
retinal vascular distortion. 


Most cases developed between the ages of 
75 years (Table 2). The youngest 
patient was 36 years old and the next was 42. 
The oldest was 80. Of the four patients with 
visual acuity less than 20/200 (Table 3) 
only two had uncomplicated preretinal mac- 
ular fibrosis when first seen. The third had 
a temporal disk atrophy of unknown etiology 


55 and 


and the last had developed an unrelated hem- 
orrhagic senile disciform macular degenera- 
tion. Thus, visual acuity reduction below 
20/200 due to preretinal macular fibrosis was 
rare. 


Most retinal lesions primarily involved the 





ef 


Fig. 5 (Wise). Preretinal macular fibrosis with 
macular cyst formation. 
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TABLE 2 
AGE DISTRIBUTION AT ONSET (147 cases) 








Age, yrs No. of Cases 
30-39 1 (36 yrs of age) 
40-49 5 (1 at 42 yrs of age) 
50-59 35 
60-69 74 
70-79 31 
80 1 


macula (Table 4). A number of others oc- 
curred adjacent to the macula, usually with 
some extension into the fovea itself. A few 
were located entirely outside of the macular 
zone and these produced no symptoms ; they 
were incidentally discovered at regular ocu- 
lar examinations. Only a few lesions ex- 
tended outside of the area bounded by the 
disk and the temporal vessel arcades. 


PATHOLOGIC FINDINGS 


The glinting reflex, visible with the 
ophthalmoscope, and characteristic of the 
early stages of the disease, was first thought 
to result from deep retinal edema.* This sign 
can be seen when there is a single layer of 
connective tissue cells on the interna! limiting 
membrane. The watered-silk reflex prob- 
ably represents light reflected from the pre- 
retinal membrane before it becomes thick, 
gray, and opaque. Thus, the deep retinal 
edema (Table 5) includes cases shcwing the 
glinting preretinal reflex, because they al- 
ways appeared together. 

The small white exudates are included 
with the more characteristic yellow fatty 
exudates because they probably represent an 








TABLE 3 
VISUAL ACUITY AT FIRST EXAMINATION 
(178 EYES) 
No. of Eyes 
20/20-20/30 100 
20/30-20/50 39 
20/50-20/70 13 
20/70-20/200 22 
under 20/200 4 
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TABLE 4 
POSITION OF MAJOR LESION (180 EYES) 


No. of Eyes 

At macula 85 
Above macula 31 
Below macula 19 
Nasal to macula 29 
Temporal to macula 16 
Lesion extended outside of vessel arcades 

and nasal to disk 4 
Above or below vessel arcades (1 from 

disk almost to equator) 9 


early stage of the fatty exudate. This would 
be comparable to the early white exudates, 
seen in some juvenile diabetic retinopathies, 
that became more yellow and typical with 
age. 

Venous abnormalities (Table 6) include 
darkening, dilatation, and tortuosity of the 
major retinal veins. Occasionally a segment 
of such a vein showed mild halo sheathing. 

Amsler grid testing usually demonstrated 
irregularity and distortion of some part of 
the grid pattern. There were blurred lines 
but missing squares or scotomas were rare. 
The smooth bowing seen in central serous 
retinopathy was never elicited. Due to un- 
known reasons, some cases with macular 
involvement and all cases without macular 
involvement had negative Amsler grid tests. 
The presence or absence of a venous pulse 
was not significant. 

Retinal fluorescein angiography—Results 


TABLE 5 
PATHOLOGIC RETINAL FINDINGS (182 EYES) 


No. of Eyes 
Deep retinal edema and glinting reflex 182 
Traction lines 160 
Opaque preretinal fibrosis 115 
New vessels in fibrosis 6 
Macular cyst 30 
Exudates 25 
Fatty, small white 22 
Cotton-wool 4 
Microaneurysms 26 
Hemorrhages 12 


Pigment proliferation 4 
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TABLE 6 
OTHER FINDINGS 





No. of Eyes 
Retinal Findings — 
Affected Examined 
Venous abnormalities 103 128 
Amsler grid 
Positive 61 
Scotoma 7 
Preretinal fibrosis 3 
Other causes 4 
Negative 36 
Venous pulse 95 
Spontaneous or easily 
elicited 85 
Absent or nonelicited 10 


of retinal fluorescein angiography were posi- 
tive in 35 of 92 cases and leakage, when 
present, appeared in the late venous phase. 
One or more diffuse leaks from retinal capil- 
laries or small veins were characteristic and 
may have occurred in early or advanced 
cases. Other lesions, even advanced ones, 
showed no apparent fluorescein leakage al- 
though deep retinal edema was clinically vis- 
ible. Extensive leakage was frequently as- 
sociated with a more rapidly developing le- 
sion. 

No leakage from retinal arteries or 
through the pigment epithelium was en- 
countered. 

Posterior vitreous detachment—Most eyes 
had posterior vitreous detachments (118) 
when the diagnosis of preretinal macula 
fibrosis was first made. However, a small 
number of eyes (19) developed retinal le- 
sions in the absence of a detached vitreous 
body. In two of these the vitreous detach- 
ment did not occur until several years later.? 

Of 120 eyes with posterior vitreous detach- 
ment, an adhesion between the retinal mem- 
brane and the posterior vitreous face may 
have been present in one,? and in this in- 
stance the attachment was equivocal. 

Systemic and other eye disease—Although 
more cases were examined in this study, the 
systemic or other ocular findings, except in 
one category, were similar to previously pub- 
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lished data.* There was no significant sys- 
temic disease related to preretinal macular 
fibrosis. The only associated ocular disease 
that suggested etiologic significance was ret- 
inal arteriosclerosis. A previous study sug- 
gested its importance and the higher inci- 
dence of retinal arteriosclerosis found here 
could be due to a more diligent search. 

Mild degrees of retinal arteriosclerosis ar? 
difficult to diagnose, and clinically innocuous 
crossing defects can be the sites of future 
serious physiologic defects, even frank vein 
obstructions. The deleterious effect exerted 
by an artery on venous flow at a crossing, 
especially if the vein were small (as in mac 
ular drainage), is clinically speculative at 
best. The A-V crossing defects and im 
creased fullness and tortuosity of macular 
veins distal to the arterial crossings sug- 
gested in many cases that arteriosclerosis 
could be of etiologic importance. The fact 
that unilateral cases showed more retinal 
arteriosclerosis in the involved eye, and that 
the sclerosis was usually more marked in the 
more severely involved eye of binocular 
cases, added to this theory, 


DIFFERENTIAL DIAGNOSIS 


Early nuclear cataract—Several patients 
with suspected early preretinal macular fibrc- 
sis, and seen in consultation, had early nt- 
clear sclerosis with some lenticular astigma- 
tism in the visual axis. With the ophtha- 
moscope I observed that the macula appeared 
blurred, gray, and distorted and a foveal re- 
flex could not be discerned. Examination of 
the macula with the contact lens and slt 
lamp easily incriminated the lens. because 
the macula was clearly visualized and nor- 
mal, with an intact foveal reflex. These pē- 
tients experience increasing myopia and the 
central nuclear haze may be observed by 
retinoscopy or by ophthalmoscopy, by viewing 
through the pupil at about two feet with 
zero power. 


Microcystic macular edema—This lesion, 


especially after cataract extraction," wes 
confused with early preretinal macular fibrc- 




















vw E. " 7T Te " t M b" VES TREERE bul x NIA ' T + XR 777* #8) EN x w; Ew 


354 ~ AMERICAN JOURNAL OF OPHTHALMOLOGY 


sis. With microcystic macular edema there is 
a loss of the foveal reflex due to the hazy 
gray hillock produced by the edema. The 
characteristic glinting reflex is absent, the 
regular pattern of the cystic macula can 


sometimes be seen by retroillumination, there 


is no distortion of the fine vessel pattern, 
the lesion is always centered at the fovea, and 
the characteristic late star pattern at the 
macula is usually demonstrated by fluorescein 
angiography. After cataract extraction, ex- 
tensive edema may be widespread at the 
posterior pole and may be associated with 
edema of the optic disk. The latter was not 
observed in preretinal macular fibrosis. 

Early retinitis proliferans—The most com- 
mon of these were due to diabetic retinopa- 
thy. Distinguishing features included general 
medical history; diabetic retinopathy found 
elsewhere in the fundus; diabetic reté pro- 
liferans that rarely begins at the fovea ; early 
visible vascular component and barely dis- 
cernible fibrosis ; failure to distort the retinal 
pattern unless well advanced; and absence 
of any retinal glinting reflex and its more 
rapid progression. Using these criteria, the 
condition of the occasional patient with both 
diabetes mellitus, with or without retin- 
opathy, and early preretinal macular fibrosis 
can be properly diagnosed. 

Congenital preretinal fibrosis—The differ- 
ential diagnosis of this rare retinal lesion was 
relatively easy.? 

Macular pucker in retinal detachments— 
Some patients after retinal detachment 
surgery developed a vitreous haze of varying 
severity that rapidly formed fixed folds at 
the macula. The star-like lines may be fine, 
but were usually larger and obvious. In these 
cases, the vitreous body usually retracts 
massively and secondary detachment often en- 
sues. Such macular puckers rarely improved 
if mild, but were almost always permanent. 
Successful detachment surgery after their ap- 
pearance was rare. Early lesions were not 
available for microscopic studv, but recent 
lesions show large, star-like folds at the 
macula, apparently produced by contracture 
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of a preretinal membrane.!9*13 

The history of detachment surgery, the 
rapid development of the folds, their size and 
association with a massively contracted and 
hazy vitreous fluid produced a clinical picture 
vastly different from idiopathic preretinal 
macular fibrosis. Whether or not these two 
entities were related etiologically was not 
clear. 

Juvenile X-chromosome-linked — retinos- 
chisis—The total clinical picture of this 
condition readily differentiated it from pre- 
retinal macular fibrosis. However, the star- 
like fine retinal folds at the macula, the as- 
sociated cystic maculopathy, the glinting re- 
flex, and the fine vessel tortuosity sometimes 
seen in the fold area suggested the lesion 
seen in idiopathic preretinal macular fibrosis. 
Such lesions may also show a spotty capillary 
leakage on retinal fluorescein angiograms. 
However, they often had a beaten metal re- 
flex probably from the pigment epithelium at 
the macula that was not observed in idio- 
pathic preretinal macular fibrosis. 

Subretinal fibrosis—Heavy subretinal fi- 
brosis, as in the late stage of a senile disci- 
form macular degeneration, was confused 
with preretinal macular fibrosis. Contact lens 
and slit-lamp examination readily demon- 
strated the subretinal position of the fibrosis. 
There usually was some clear vitreous fluid 
between the fibrosis and outer retina, retinal 
vessels were not distorted, there was no glint- 
ing reflex or preretinal tissue, and there was 
fluorescein leakage through the pigment 
epithelium rather than intraretinally. The fel- 
low macula usually had either a similar lesion 
or some sign of predisciform macular degen- 
eration. 

Reaction to photocoagulation—At times 
photocoagulation burns produced lines and 
vascular distortion at the macula. Except in 
overzealous therapy, these lesions usually 
occurred when intensive burns were used to 
eradicate lesions near the posterior pole. 

Trauma—Traumatic chorioretinal scars 
may result in macular distortion, The history, 
topography of the lesion, pigment prolifera- 
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tion and, in severe cases, the vascular chorio- 
retinal proliferans served to distinguish trau- 
matic cases. When healed, the lesions were 
inactive with no glinting reflex or intraretinal 
edema, may have produced macular distor- 
tion by traction and, if the injury involved 
ganglion cell or nerve fiber layers, there was 
accompanying optic atrophy. 
Inflammation—Chorioretinal inflammation 
may ultimately appear to be similar to a se- 
vere idiopathic preretinal macular fibrosis. 
During activity other signs of inflammatory 
disease such as vitreous cells or periphlebitis, 
other scars from prior chorioretinitis, and 
fluorescein leakage through the pigment 
epithelium were differential factors. In the 
healed stage, the heavier pigment prolifera- 
tion and often accompanying temporal optic 
pallor may be distinguishing features. 
Retinal proliferation following vein ob- 
struction—A slowly evolving, predominantly 
fibrotic retinitis proliferans after some 
branch vein obstructions may be indistin- 
guishable from idiopathic preretinal macular 
fibrosis. If the fundus had been observed 
during the stage of an acute vein obstruction, 
the cause of any subsequent preretinal mem- 
brane formation was obvious. On the other 
hand, "silent" obstructions of one or more 
macular draining venous tributaries, or 
fundi first observed after the preretinal mem- 
brane formed, were difficult to separate from 
idiopathic preretinal fibrosis. Those follow- 
ing vein obstruction tended to show venous 
collaterals to nearby unobstructed veins, or 
around the point of venous blockade, and 
they usually had more obvious halo vein 
sheathing, more visible microaneurysms and 
hemorrhages, and more frequent macular 
pigment disturbances. There were times 
when a careful history and the relative pro- 
portions of each individual component of 
the total retinal picture were the only diag- 
nostic aids. For instance, were the hemor- 
rhages and microaneurysms more numerous 
than usually seen in preretinal fibrosis? Was 
the halo venous sheathing too prominent for 
preretinal fibrosis, but of an expected degree, 
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at such a stage after vein obstruction, in 
which there was minimal collateral formē- 
tion? Did the preretinal membrane lie within 
the drainage area of the vein suspected cf 
prior obstruction ? 

In many instances the deep edema, glinting 
retinal reflex, microaneurysms, hemorrhages, 
exudates, preretinal fibrosis, traction lines, 
cystic maculopathy or macular hole formē- 
tion, and vascular pattern distortion were 
similar in the idiopathic preretinal mem- 
branes and those formed subsequent fo 
branch retinal vein obstructions. 


DISCUSSION 


From the light and electron microscop:¢ 
findings in two eyes that clinically had idio- 
pathic preretinal macular fibrosis,? and other 
studies, I infer that the preretinal membranes 
appeared to consist of retinal glial cells grow- 
ing from the perivascular regions of tbe 
superficial retina, through the internal limit- 
ing membrane and along the retinal surface. 

Early in this study, the similarity of idie- 
pathic preretinal macular fibrosis and the 
late changes at the macula after central ret- 
inal vein obstruction suggested a commen 
etiology. The term silent central retinal ven 
obstruction was therefore used when r=- 
ferring to the condition now called idiopathic 
preretinal macular fibrosis.? Subsequently, as 
the disease became more clearly defined, and 
as earlier diagnoses were made, prior central 
retinal vein obstruction was unlikely in the 
vast majority of cases. At this time the term 
preretinal macular fibrosis was used de- 
scriptively. 

With further study, I found a similarity 
between the so-called idiopathic variety amd 
those cases following chronic macular vein 
obstructions. These small vein obstructioas 
were often multiple, occurred at the sites of 
crossing arteriosclerotic arterioles, and ap- 
peared to develop slowly and insidiously 
without the appearance of an acute vein 
block. 

In some cases, where the small macular 
tributaries were not crossed by a temporal 









arteriole, one or more Series to severe 
crossing defects would appear on either or 
both main temporal veins. The relationship 
between arteriosclerosis, A-V crossing de- 
fects, impedance to venous flow, and pre- 
retinal macular fibrosis is being investigated. 
There is strong secondary evidence that 
arteriosclerosis, with its effect on veins at 
crossings, produces sufficient impedance to 
venous return from the macula to account for 


the development of many cases of idiopathic 


preretinal macular fibrosis. But there are 
cases that develop in the almost total absence 
of any evidence of impedance of tributary 
venous flow from the macula. An impedance 
of venous outflow at the lamina cribrosa, 
which could be present in these cases, and 
the increased sensitivity of the macula’ 
might account for some of these cases. 

Until the advent of photocoagulation, my 
treatments had failed. Vasodilators, choline- 
esterase inhibitors, anticoagulation, reduction 
of the hematocrit level when it was elevated, 
and satisfactory treatment of those patients 
with hypertension were unsuccessful ther- 
apies. 

Based on the theoretic concept that the 
disease followed a low-grade, prolonged in- 
terference with venous outflow from the 
macula, photocoagulation treatment was at- 
tempted. At first, I attempted to destroy 
some retinal elements not essential for good 
visual acuity and tacked down the retina so 
that it would remain closer to its choroidal 
blood supply. At that time reduction of the 
local cell population ensured a better blood 


= supply to remaining viable cells in the face of 

. an impaired circulation. In this way the 
= proliferative retinal response to hypoxic ret- 
inal cells was reduced. Lately, I have been 
| destroying areas of capillary fluorescein leak- 


age in the same manner used for frank 
branch obstructions of macular draining 
veins. 

Cases with considerable retinal vascular 
leakage and little preretinal fibrosis have re- 
sponded to photocoagulation, This response 
usually occurs within several months, but 
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its MEER has not dies documented. 
Several cases of heavy fibrosis have deteri- 
orated and photocoagulation is no longer ad- 
vised. There is no complete cure but visual 
improvement and a decrease of metamor- 
phopsia have been observed. 

Photocoagulation with the ruby or argon 
laser is preferable. With the argon laser, 
small, light burns to within one-half-disk 
diameter of the fovea can be made with im- 
punity. With care, the papillomacular area 
can be treated in this manner. Such treatment 
will decrease vascular leakage as demon- 
strated by fluorescein angiography. 

Preretinal macular fibrosis is a clinical 
entity that can be separated from the ubi- 
quitous senile macular degenerations. It is 
not a rare disease, we know a good deal of 
its clinical course, and it can be diagnosed 
at an early stage. The etiology and proper 
treatment remain obscure. The disease is ret- 
inal in origin, and the vitreous changes are 
secondary and relatively inconsequential. 
Time has vindicated some of my previous 
trips out on a limb and I can only hope that 
time will again be kind to me. 


SUMMARY 


Of 150 consecutive cases of preretinal mac- 
ular fibrosis that occurred predominantly in 
older subjects, 118 cases involved only one 
eye while 32 occurred binocularly. The ratio 
of women to men was 3:2. Visual acuity was 
usually 20/50 or better, and only four of 178 
eyes had acuity below 20/200. The vast ma- 
jority of lesions involved the macula and few 
extended outside the macular zone, The char- 
acteristic clinical finding on ophthalmoscopy 
was a glinting reflex probably due to a layer 
of connective tissue cells lying on the internal 
limiting membrane. Small white exudates, 
venous abnormalities, and occasional hemor- 
rhages may also be part of preretinal macular 
fibrosis. Amsler grid testing usually demon- 
strated irregularity and distortion of some 
part of the grid. Fluorescein angiography 
revealed a characteristic tortuosity of the 
small macular vessels. Most eyes had previ- 


23 in: ^ j TT ; Ea I" yor ait 
i Bina hd Epi. su RR A 7 X; Ip di sn PN 









X "C^. ^ 


1e posterior vitreous body was 
ther the retinal membrane or 
| was no aigriicam 
| tinal macul 
fibi coe x in preretinal macular 
‘fibre S 3 eith er was stationary or slowly 
progressive. The etiology and treatment of 
(he condition remains obscure. 


ET here nt tee 









ey ae 


REFERENCES 


= ]. Kleinert, H.: Primäre Netzhaut-faltelung im 
. Maculaberrich. Arch. Ophthalmol. 155 :350, T 
2. Wise, G. N.: Macular changes after venous 
Bc Arch. Ophthalmol. 58:544, 1957. 
faumenee, A. E.: Flourescein angiography in 
agnosis and treatment of lesions of the ocular 
s Ophthalmol. Soc. U.K. 88:529, 1968. 
e, G. N.: Preretinal macular fibrosis. An 
sis o of 90 cases. Trans. Ophthalmol. Soc. U.K. 
02. 131, 1974. . 
Bellhor n y, M. B. Friedman, A. H., and Wise, 
: Ultrastructure and clinicopathologic correla- 
n € if idiopathic preretinal macular fibrosis. Am. 
S: ‘Op hthalmol. 79 :366, 1975. 
SS Mise, G. N.: Relationship of idiopathic pre- 
retinal macular fibrosis to posterior vitreous detach- 
i “ment. Am. J. Ophthalmol. 79 :358, 1975. 























Fluoresc nact 
and pa 1 d cataract 
Trans. Am. eet att Soc. 64:232, 19€ 

9. Wise, G. N.: Congenital preretinal - 
fibrosis. Am. J. Ophthalmol. 79:363,1975. — 




























logic changes in the ‘vitreous | 
thalmol. 38(pt. 2): 8, 1954. | 

11. Klien, B.: Concerning the 
retinal holes. Am. J. Ophthalmol. 

12. Smith, T. R.: Pathologic find uà after r t 
surgery. In Schepens, C. L. (ed. Va: 
the Vitreous Body in Retina Surgery 
Emphasis on Re-operations. St. 
Co., 1960, pp. 61-75. 

13. Teng, C. C.: Glial proliferans ir 
vitreous strands and fixed folds i pete 
In Schepens, C. L. (ed.): Importance i litre- 
ous Body in Retina Surgery With Sp gar E sis - 
on Re-operations. St. Louis, C. V. Most sb 
pp. 78-82. 

14. Wise, G. N., and Wangvivat, Y 
aggerated macular response to retinal die 
J. Ophthalmol. 61:1359, 19066. —— 

15. Wise, G. N., Campbell, C. T., 
and Rittler, M. C.: Pho: tio 
lesions of the macula. Am. J. Oph 
1968. 














m 
* 


oe Py ae 


re 


ia a T 





RELATIONSHIP OF IDIOPATHIC PRERETINAL MACULAR 
FIBROSIS TO POSTERIOR VITREOUS DETACHMENT 


GrogGE N. Wise, M.D.* 
Bronx, New York 


Using the slit lamp and Goldmaan three- 
mirror lens, I studied 100 recent, consecutive, 
spontaneous, posterior vitreous detachments 
primarily to determine the accompanying pe- 
ripheral retinal pathology and the presence or 
absence of an associated posterior vitreous 
face-macular adhesion. Only fresh posterior 
detachments of the vitreous body were in- 
cluded in the study. The peripapillary vitreous 
condensation ring or some remnant of it was 
floating preretinally in each instance. Thus, 
marked syneresis of the vitreous body with- 
out posterior detachment was not mistaken 
for posterior vitreous detachment. Many pa- 
tients were examined only once. Those whose 
examinations were difficult, or who had asso- 
ciated active disease were reexamined until 
the findings were clear or the disease qui- 
escent. 


SUBJECTS AND METHODS 


Incidence—There were 55 right eyes and 
45 left eyes involved in the study. In 20 pa- 
tients a detachment in one eye was followed 
by a detachment in the second eye: in two 
of these, the detachments occurred simultane- 
ously ; the interval between the two detach- 
ments varied from three months to 11 years 
in the rest. Of the 80 patients invclved, 53 
were women and 27 men. Most of thevitreous 
detachments occurred in patients between 55 
and 70 years of age ( Table 1). 

Most posterior vitreous detachments oc- 
curred in eyes with refractive errors of — 3.00 


From the Department of Ophthalmology, Albert 
Einstein College of Medicine/Montefiore Hospital 
and Medical Center, Bronx, New York. This study 
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Eye Institute, National Institutes of Health. 

Reprint requests to Sam Gartner Library, De- 
partment of Ophthalmology, Montefiore Hospital 
and Medical Center, 111 E. 210th St, Bronx, NY 
10467. 
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diopters to 4-3.00 diopters (Table 2). An 
approximately equal number of detachments 
occurred in eyes more myopic and more hy- 
peropic than this in both sexes. 

Symptoms—Patients experienced light 
flashes, floating opacities, and rarely reduced 
visual acuity. Light flashes occurred just be- 
fove or at the time the floating opacity was 
noted ; they were noted in 50 detachments. In 
the 20 bilateral cases of posterior vitreous 
detachment, seven patients noted flashes in 
both eyes, eight patients had no flashes in 
either eye, and five had flashes in one eye 
only. The flashes were generally vertical and 
to the temporal side of the involved eye. They 
usually disappeared promptly but persisted 
for months in several instances. Verhoeff's^? 
study of his own posterior detachments in- 
dicated that the flashes could occur in any 
visual field by varying ocular rotations and 
that they were persistent if sought for. 

Patients described the floating opacities 
as spots, strings, or clouds that usually dis- 
appeared within six weeks; but then could 
be seen years later against a blue sky or a 
white background. They did not affect vision 
permanently. 

Most patients had no loss of vision at the 
time of the detachment. Two patients had a 
decrease of one line on the Snellen chart that 
was not accounted for. Another patient had 
many fine and stringy floaters and visual. 
acuity declined to 20/30-1; the vitreous 
humor cleared and visual acuity returned to 
20/20 one year later. A 65-year-old woman 
who previously had 20/20 corrected vision in 
each eye developed simultaneous, bilateral, 
vitreous detachments and such cloudy vitre- 
ous bodies that her visual acuity declined to 
R.E.: 20/70 and L.E.: 20/40. The fine and 
heavier stringy floaters were so dense that 
we searched intensively for a retinal hole. 
We found none in either eye. The vitreous 
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PRERETINAL MACULAR FIBROSIS 


AGE AND SEX DISTRIBUTION IN 100 EYES 


Age (yrs) 
Total 
20-29 30-39 40-49 50-59 60-69 > 70 
Men 0 2 1 7 19 4 33 
Women 0 0 3 22 34 8 67 
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humor cleared sufficiently in 18 months with 
a visual acuity of 20/20 in each eye. 

Asymptomatic cases—During this study 
we saw many completely asymptomatic cases 
of prior posterior vitreous detachments. 
These patients were totally unaware of their 
detachments, had had no symptoms, could 
not date the onset of the detachment, and 
were not included in the study. Although a 
statistical record was not kept, this was a 
common occurrence, 

Direction of tear at disk—Three cases 
were observed as the posterior vitreous body 
was being torn from the disk attachment. 
One had begun at the upper disk border, 
slightly temporally. The attachment was still 
present below and slightly nasally when it 
was first seen. Two others were torn only 
from the nasal half of the disk when first 
observed. This was somewhat surprising for 
it had seemed that the tear always occurred 
from above and downward. 

Provoking factors—One patient struck 
his head falling from a stool eight days prior 
to his detachment. Another scratched his cor- 
nea with a newspaper three days prior to 
the detachment. One detachment occurred 
following calisthenics and another occurred 
during a round of golf. Most occurred while 
the patients were reading, watching TV, or 
doing ordinary household duties. Several de- 
tachments apparently developed during sleep 
and were first noted in the morning. 

Associated hemorrhages—Five eyes show- 
ed hemorrhages at the disk where the 
posterior attachment of the vitreous body 
was torn from the disk margin (Figure). 
Two eyes had a single round hemorrhage at 
. the nasal edge of the disk. Two eyes showed 


two flame hemorrhages, each at the disk bor- 


der; one had sufficient bleeding to form a 
thin arc of blood in the gutter between che | 


retina and vitreous body at 6 o'clock in the 
periphery. One patient had minimal bleod 
in the detached prepapillary vitreous body. 

Retinal holes—Six peripheral retinal heles 
were found. One of these was old, well sezled 
with a pigment scar, and required no treat- 
ment. Another was probably older than the 
detachment because part of it was sealed wi 
proliferated pigment. This was successfull 
treated with photocoagulation. The four 
maining holes were all fresh; all but " 
were associated with fresh blood in 
peripheral vitreous cavity; and all wer | 
seemingly related directly to the vitreous de- 
tachment. Two were small round holes naear- 
the ora serrata at 6 o'clock, one of which had 
a small retinal tag floating freely in the ad- 
jacent vitreous body. Another was a rcun 
hole with an operculum near the equatcr- 
6:30 o'clock, and the last was a horsesh: 
tear at the equator in the lower tempor: 
quadrant. All four were successfully treated 
with photocoagulation. 

Peripheral retinal lesions—Only five ey 
showed no pathologic findings in the periph 
eral retina ( Table 3). 

The venous pathology consisted of shot 















TABLE 2 
REFRACTIVE ERRORS IN 99 EYES 








Diopters | 
MM cc e e| ll 
—20 to —3 —3 to +3 +3 to +12 Total 
—— À——— a I M —ÓÀ———— —— ——————— 
Men 1 31 1 33 
Women 8 51 7 66 
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Figure (Wise). Hemorrhages at temporal disk 
border after spontaneous posterior vitreous detach- 
ment. 


twigs with halo sheathing, dark, dilated, ir- 
regular venous twigs, or abrupt terminations 
of a small vein branch. These lesions were 
often associated with local blot hemorrhages 
or microaneurysms, and some persisted for 
more than a year. These changes seemed to 
be small peripheral vein obstructions. The 
single arterial lesion looked like a peripheral 
arterial twig obstruction. 

The condensation strands appeared as 
white, opaque, tapering strings attached to 
the retina between the equator and ora ser- 
rata at one end and floated freely in the 
peripheral vitreous body at the other end. 
Some had round knobs at their tips. 

Vitreomacular attachment—There was no 
attachment between the posterior face cf the 
receding vitreous body and the macula ; there 
were no macular pathologic findings and a 
good foveal reflex was visible in all cases. 


Secondary pathology was not noted any- 


where near the macula at the posterior pole. 

Preretinal macular fibrosis—Two patients 
developed mild preretinal macular fibrosis 
after posterior vitreous detachments, In each 
case the detachments were bilateral, but the 
retinal lesion developed only in the second 


eye. In the first patient the preretinal fibrosis - 


was paramacular and developed 33 months 
after the detachment. In the second, the ret- 
inal lesion involvec the fovea and developed 
29 months after the detachment. Posterior 
vitreous-retinal adherence was absent in both 
cases, 

DISCUSSION 

Of a number of studies on this subject?-? 
Linder’s* was the most comprehensive. 

Most peripheral retinal findings in the 100 
eves with fresh posterior vitreous detach- 
ments were insignificant. They were compar- 
able to the peripheral retinal changes seen in 
the eves of like-aged patients with intact 
posterior vitreous attachments. Therefore, 
the findings were unrelated to the vitreous 
pathologic findings. 

Obstruction of small peripheral venous 
twigs, hemorrhages, and aneurysms seemed 
to be the most common vascular lesions. 
These are a part of the aging process and 


TABLE 3 


FINDINGS IN THE RETINAL PERIPHERY IN 100 EYES 
WITH SPONTANEOUS POSTERIOR 
VITREOUS DETACHMENTS 








Retinal Findings No. of Eyes 
Fe eee eee epee QUE odi PEOR Met 


None 5 
Drusen 6 
Nonspecific peripheral pigmentary de- 
generation 68 
Mild 61 
Moderate 7 
Severe 0 
Peripheral cystic degeneration 59 
Mild 54 
Moderate ! 4 
Severe 1 
Small schisis pockets 3 
Paving stone degeneration 3 
Small arc of lattice degeneration 3 
Benign melanoma 4 
M yopic degeneration 1 
Vascular alterations 56 
Intraretinal dot or blot hemorrhages 18 
Microaneurysms 15 
Venous pathology 17 
Arterial pathology 1 
Small quiet chorioretinal scars 4 
Condensation strands from the retina 8 
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are consistent with the peripheral retinal 
findings of Kuwabara, Carroll, and Cogan‘ 
and Wolter. The opaque strands in my pa- 
tients were comparable to those described by 
Straatsma and Allen? as extending into the 
vitreous body from areas of lattice degenera- 
tion, and to those of Wolter? as overlying 
areas of paving stone degeneration. The ret- 
inal position of these strands and the fact 


that they were seen in some eyes with periph- ` 


eral vein obstructions suggest that they might 
be due to a proliferative retinal response to 
prior vein obstruction and not to a simple 
condensation of vitreous humor as previ- 
iously presumed. Wolter's description of 
fibrous structures with nuclear elements, 
firmly anchored to the superficial retinal 
layers, supports this hypothesis. Regardless 
of their etiology, the tug of detached vitreous 
body by means of these bands on the periph- 
eral retina may be responsible for associated 
peripheral retinal holes. 

While most peripheral retinal holes seen 
in this study were inferior holes, others re- 
ported more dangerous superior holes.** Any 
blood in the peripheral vitreous body sug- 
gests a peripheral hole, although rare holes 
may be present in the absence of vitreous 
hemorrhage. 

The presence of a normally occurring at- 
tachment between the vitreous body and the 
macula has been disputed by anatomists.'^* 
Despite this controversy, some assumed its 
presence, and proposed that the tug exerted 
by the detached vitreous body on the retina 
via such an adhesion was instrumental in the 
development of preretinal macular fibrosis 
(wrinkling of the internal limiting mem- 
brane, )!*15 

In this study no adhesion between the 
posterior vitreous body and the macular area 
was visible after spontaneous vitreous de- 
tachment in 100 eyes. These findings agree 
with those of Goldmann’? and Foos.? There 
is no evidence here to support the hypothes:s 
that a persistent attachment between the 
vitreous body and macula after posterior 
vitreous detachment is responsible for the 
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development of preretinal macular fibrosis. 
In two cases, spontaneous preretinal macular 
fibrosis did develop after posterior vitreous 
detachment, but only after an interval of. 
more than two years and in the absence of 
any vitreoretinal adhesion. 





SUMMARY 


Of 100 consecutive cases of spontaneous 
posterior vitreous detachment, 20 patients had 
bilateral posterior vitreous detachments, end 
50 patients experienced light flashes just 5e- 
fore, or at the moment, that they noticed a 
floating opacity. Most patients had no loss of 
vision at the time. A prominent provok ng 
factor rarely caused the detachment. In fave 
cases there were hemorrhages at the disk 
where the posterior attachment of the vitre- 
ous body was torn from the disk margin. 
Six peripheral retinal holes were found in 
patients with posterior vitreous detachments 
and in four, the holes were fresh and three 
were associated with fresh blood in the 
peripheral vitreous body. There was no at- 
tachment between the posterior face of she 
receding vitreous body and the macular re- 
gion. There were no macular pathologic find- 
ings in this study and there was no secon- 
dary pathology anywhere near the macula 
at the posterior pole. Spontaneous preretiaal 
macular fibrosis did develop in two cases 
after posterior vitreous detachment, but oaly 
after more than two years and in the ab- 
sence of any vitreoretinal adhesion. 
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OPHTHALMIC MINIATURE 


Because of the finite velocity of light, and the delay in nervous mes- 
sages reaching the brain, we always see the past. Our perception of the 
sun is over eight minutes late: All we know of the furthest object visible 
to the naked eye (the Andromeda nebula) is so out of date that we see it 
as it was a million years before man appeared on Earth. 


R. L. Gregory 
Eye and Brain 


Irish Faculty of Ophthalmology Year Book, 1973 
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.. During my study of patients with idio- 
pathic preretinal macular fibrosis, I found 
two cases of congenital preretinal fibrosis 
that seem to be unprecedented. Doth cases 
= were similar in appearance and required dif- 
ferentiation from acquired idiopathic pre- 


. retinal macular fibrosis. 
q CASE REPORTS 

- — Case 1—A 35-year-old woman had headaches but 
k no ocular complaints; she was referred to me with 
. an unusual lesion in the left eve. 

-. When seen in March 1972, she gave a history of 
mild to severe headaches, usually left-sided, that 
- occurred periodically over the previous years. There 
| was no aura, but more severe headaches were as- 
— sociated with nausea and occasional vomiting. Her 
- mother and grandmother had similar headaches. 
- Other than this, her medical history was noncon- 

— tributory. 
Her uncorrected visual acuity was 20/20, in each 
eye. Applanation tensions were 12 mm Hg in bcth 
eyes, the angles were normal, and there was no 
muscle imbalance. The right eye was normal. 

In the left eye, there was a lamellar macular 
hole with a small retinal tag floating in the posterior 
vitreous preretinally. A heavy, opaque, gray fibrosis 
with branches extended from temporal to the lamel- 
lar hole beneath the fovea, down and nasally, cross- 
ing the inferior temporal vessels in one place ( Fig. 
1). Superficial retinal traction lines converged on 
the fibrous band but there was no distortion of the 

. small vessel pattern in the area. The area looked 
completely quiet, the small vessels did not cast 
shadows when viewed with the slit lamp, and there 
was no deep retinal edema at the posterior pole. The 
retinal surface did not have the glinting reflex seen 
early in the acquired idiopathic preretinal macular 
fibrosis. The vitreous body was not detached and 
was clear except for the retinal tag near the 
lamellar hole. The retinal periphery was normal, the 
retinal vessels were negative, and there was a 
spontaneous venous pulse at the disk. No hemor- 
rhages, microaneurysms, or exudates were seen. 
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Fig. 1 (Wise). Case 1. Congenital preretinal mac- 
ular fibrosis in the left eye of a 35-year-old woman. — 
Note the traction lines and lamellar macular sole. — 


Results of Amsler grid testing were normal. — 

A fluorescein angiogram showed a normal yas 
cular pattern without leakage. Hyperfl orescen my 
appeared at the base of the lamellar hole and lat ro ke- 
distortion of the 


membrane on the disk. The macula was rm ormal 
with a brilliant foveal reflex. 7 re ae 
In the left eye the vitreous was clear an not . 
detached. No epipapillary membrane was visible —— 
and the same mild A-V crossing defects seen in the. ; “a 
right eye were present in the left. The macula was —— 
in a normal position with respect to the disk. The — a 
posterior retina showed no glinting reflex as in —— 
early acquired preretinal macular fibrosis, nor Was — 
there any deep retinal edema. ED 
Overlying the superior temporal vein was a 
patch of opaque, gray fibrosis with finge--like E 
projections extending downward toward a lamellar | EE 
macular hole at the fovea (Fig. 3). This Fad a — 
granular red base and horizontal traction lines — - 
across its lower rim. Superficial retinal traction 
lines also extended outward from the patch o: pre- — 
retinal fibrosis but they produced no small vessel — 
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Fig. 2 (Wise). Retinal fluorescein angiozram of 


same eye as in Figure l. Note the absence of 
vascular distortion and the hyperfluorescence with- 


out leakage at the base of the lamellar macular 


hole. 


distortion. No hemorrhages, microaneurysms, 
exudates, pigmentation, or signs of inflammatory 
activity were visible. 

An Amsler grid examination was normzl and a 
photograph taken with the fixation marker showed 
foveal fixation either in the lamellar hole or at 
its border (Fig. 4). 

A fluorescein angiogram showed hyperfluor- 
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Fig. 3 (Wise). Case 
macular fibrosis in the left eye of a 36-year-old 
man. Note the traction lines, lack of vascular dis- 
tortion, and the lamellar macular hole (arrow). 


Congenital preretinal 


Fig. 4 (Wise). Case 2. Fixation at the lamellar 


macular hole. 


escence without leakage at the base of the lamellar 
hole. No irregularity of the small vessel pattern 


was visible in the area of traction lines (Fig. 5). 

Clinically, the connective tissue was preretinal 
and the subsequent traction lines were also super- 
ficial, because there was no distortion of the fine 
vascular pattern. Despite obvious lamellar macular 
holes, clinically and by angiography, vision was 
normal in each case, and I found no Amsler grid 
defect or central scotoma. 





Fig. 5 (Wise). Retinal fluorescein angiogram of 
same eve as m Figure 3. Note the absence of vas- 
cular distortion and the hyperfluorescence without 
leakage at the base of the lamellar macular hole 
(arrow). 
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DISCUSSION 


The defect in these two cases probably 
arose early in embryonic development. A 
defect produced by adherence of the primary 
vitreous body to the retina at the sites of the 
fibrous lesions might explain the findings in 
each instance. Normally the primary vitreous 
body separates from the retina cleanly as the 
secondary vitreous body formation begins. 
This occurs at about the 13-mm stage.! At 
this period of development there is evidence 
that the internal limiting membrane is more 
adherent to the primary vitreous body than to 
the retina! A defect produced at this early 
stage would not distort the fine vascular pat- 
tern because retinal vascularization does not 
begin until the 100-mm stage? and fine vessel 
ramification would be unaffected by a super- 
ficial retinal distortion produced well before 
this period. Also, a foveal lamellar hole pro- 
duced so early might not affect macular func- 
tion, because the macula differentiates late 
and is usually not complete until six months 
after birth. This is comparable to the nor- 
mally developed but displaced macula seen in 
some cases of retrolental fibroplasia where 
the macula differentiates after displacement 
of its primordial retinal cells. 

This lesion differs from acquired idio- 
pathic preretinal macular fibrosis by its con- 
genital onset, absence of the characteristic 
retinal glint, and deep retinal edema. Vision 
is normal, the Amsler grid test 1s negative, 
and the fixation is apparently central or 
paracentral despite an obvious lamellar mac- 
ular hole. Clinically or by fluorescein angio- 
graphy, the small vessels are not distorted as 
is characteristic in acquired preretinal fibro- 
sis.? 

These cases appear to be different from 
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those reported by Dor,* Masuda,? and Gact- 
ner® although the mode of development may 
be similar in all. 


SUMMARY 


365 


A 35-year-old woman and a 36-year-old 


man had asymptomatic, preretinal macu'ar 
fibrosis involving their left eyes. Both pa- 
tients were asymptomatic and the lesions were 


found on routine ocular examination. An | 


opaque gray fibrotic membrane extended to- 
ward a lamellar hole in the macular region. 
Vision, fluorescein angiograms, and Ams-er 
grid testing were normal in both cases. The 
defect in these two cases possibly arose dur- 
ing early embryonic development and might 
have been due to a defect produced by ad- 
herence of the primary vitreous body to the 
retina, thus differentiating them from idio- 
pathic preretinal fibrosis. 
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ULTRASTRUCTURE AND CLINICOPATHOLOGIC CORRELATION 
OF IDIOPATHIC PRERETINAL MACULAR FIBROSIS 


ManGARET B. BrrLHonw, Pu.D., ALAN H. FRIEDMAN, M.D., Grorce N. Wise, M.D.,* 
: AND PauL HENKIND, M.D. 


Bronx, New York 


The clinical features of idiopathic pre- 
retinal macular fibrosis have been previously 
described. In this study, we report the 
clinicopathologic correlation of two early 
cases. In one case an examination before 
death disclosed the characteristic elinting re- 
flex from an area of posterior retinal sur- 
face. This was the only finding, described as 
the earliest clinical feature of the disease. 
In the second case a slightly more advanced 
lesion was between the disk and macula in an 
eye with a temporal malignant melanoma. 
Clinically, a glinting reflex, traction lines, 
and mild gray preretinal fibrosis were visible 
at the site of the disease. Microscopically, 
both cases revealed a cellular preretinal mem- 
brane. 


CASE REPORTS 


Case 1—An 80-year-old white man was ad- 
mitted with right-sided weakness and slurred speech 
of three days’ duration. The patient had a history 
of good health. Results of a physical examination 
revealed a blood pressure of 130/85 mm Hg and 
evidence of a left cerebrovascular accident with a 
right hemiplegia. A brain scan was negative and 
angiography revealed an occlusion of the left middle 
cerebral artery. Two days after admission the pa- 
tient developed a temperature of 39.3°C (103°F) 
with signs of left lower lobe pneumonia. He died 
three days later. 

Prior to death ophthalmoscopic examination 
showed the characteristic glinting reflex of pre- 
retinal macular fibrosis from a 2-disk diameter area 
below the fovea (Fig. 1). No reflex was obtained 
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from the comparable normal areas above the macula 
and above a horizontal line between the disk and 
macula. A posterior vitreous detachment with an- 
terior vitreous floaters was present. There were 
no other significant findings. 

Postmortem | examination — Systemic — Lobar 
pneumonia and generalized arteriosclerosis with 
particular involvement of the aorta and renal and 
cerebral arteries were present. Multiple, fresh in- 
farcts in the cerebrum, pons, and basal ganglia were 
seen. 

Ocutar—The globe was opened vertically. The 
vitreous body was totally detached posteriorly with- 
out adhering to the macula. The disk, retina, and 
vessels appeared grossly normal with the usual post- 
mortem macular pucker. We saw nothing abnormal 
in the area of previously visualized elinting retinal 
reflex. 

Microscopically, the anterior segment was nor- 
mal The vitreous body was detached posteriorly 
and contained an occasional hyalocyte. No posterior 
vitreoretinal adhesion was present. The retina was 
artifactitiously detached and its vessels were unre- 
markable. Serial sections made through the area of 
the clinically visible glinting reflex included both the 
pathologic area below and the normal area above 
the horizontal plane. The pathologic area below the 
horizontal plane revealed a layer of cells lying on 
the surface of the inner limiting lamina (Fig. 2). 
This preretinal membrane was composed of cells 
with flattened ovoid nuclei and elongated cytoplas- 
mic processes. It was one cell-laver thick for the 
most part, but in some areas the thickness increased 





i ee 
Fig. 1 (Bellhorn and associates). Case 1, right 
eye. Tortuous vessels superior and nasal to macula. 
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P 
Ei pt 1 
Fig. 2 (Bellhorn and associates). Cellular membrane lying on inner limiting lamina | 
of the retina (PAS, x 320). 
to two or three cells. Overlying a superficial retinal halves of the globe were put directly into 25% 
vessel, inferior to the macula, there was a break in glutaraldehyde and buffered with 0.0645M sodzim | 
the inner limiting lamina (Fig. 3). With Masson’s cacodylate, at pH 7.5, containing 0.0045M calciim i 
trichrome stain, which stains the inner limiting chloride. After 48 hours of fixation, they were 
membrane blue and both neuroglia and axis cylin- rinsed with 4.5% sucrose in 0.0645M sodium cao- i 
ders red, the preretinal tissue was red, lying on a dylate buffer at pH 7.5, and maintained in this i 
blue internal limiting membrane. solution at 4°C for 48 hours. During this period 
There were no preretinal cells in the retinal area the area of preretinal fibrosis was excised and the : 
above the macula. gross specimen was photographed.: After immersion f 
Case 2—A 60-year-old white woman examined in 1% OsO, with 0.1M sodium phosphate buffer at 
in June 1972 had a large, solid, pigmented mass in pH 7.4, for two hours at room temperature, the 
the temporal area of the right eye. Clinically the specimen was dehydrated and embedded. The area ! 
right eye revealed a small area of preretinal mac- of preretinal macular fibrosis was serially sectioned 
ular fibrosis, separate from the tumor, lying be- 
tween the disk and macula. It had the characteristic 
glinting retinal reflex, a few star-like retinal folds, ^ 


and a small spot of gray preretinal tissue. One 
longer traction line extended to a superior temporal 
arteriovenous crossing. 

Fluorescein angiography revealed marked hyper- 
fluorescence and profuse leakage in the tumor area 
but no abnormality at the site of preretinal macular 
fibrosis. Choroidal melanoma was diagnosed and the 
eye was enucleated. 

Laboratory cxamination—The tumor was a 
choroidal melanoma consisting predominantly of A 
and B spindle-type cells, arranged in fascicles, anda 
number of epitheloid cells. The overlying retina 
was closely adhérent to the tumor except for a 
narrow zone of subretinal serous fluid surrounding 
the mass. 

The area of preretinal fibrosis was prepared in 
the following manner for electron microscopy : Im- 
mediately after enucleation, the eye was rinsed 
briefly in isotonic saline and the globe was hemi- 
sected at the ora serrata. As the eye was opened, 
the posteriorly detached vitreous body prolapsed 
forward without adhesion to the retina. The two 









Fig. 3 (Bellhorn and associates). Retina with 
preretinal macular fibrosis showing area of in-er- 
ruption in inner limiting membrane overlying a 
vessel (PAS, x800). 
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Fig. 4 (Bellhorn and associates). Case 2. The 
area of preretinal fibrosis is seen temporal to the 
optic disk. Although barely visible in this photo- 
graph, there was a traction line extending to the 
first superior arteriovenous crossing (arrow E). 
The arrows indicate levels of sections discussed in 
the text. 


at 3 to 4 u with a glass knife and sections were 
stained with 1% toluidine blue in 0.05% sodium 
borate at pH 9. Sectioning proceeded from the disk 
temporally in a diagonal fashion (Fig. 4). Selected 
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sections were photographed with a Zeiss Ultra- 
phot IT. Those sections to be examined by electron 
microscopy were remounted on Epon capsules, ultra- 
thin sections were cut with a diamond knife, stained 
with uranyl acetate and lead citrate, and examined 
with a Zeiss EM9S-2 electron microscope. 


RESULTS 


Clinicopathologic correlation was obtained 
by comparing the ocular, fluorescein, and 
gross tissue photographs, using the retinal 
vessels as landmarks. 

At the edge of the optic disk (Fig, 4, A) 
were cells on the inner limiting membrane 
that had round to elongated nuclei and 
seemed to form a syncytium of tissue on the 
inner retinal surface. Cells with similar nu- 
clei continued temporally from the disk mar- 
gin (Fig. 4, B). In this region the inner 
limiting membrane was thick and generally 
amorphous with some clear spaces and small 
electron-dense areas. Cells with long, thin, 
interwoven processes formed a sheet lying 
directly on the inner limiting membrane. The 
cell processes, filled with microfilaments, con- 
tained occasional microtubules, characteristic 
of fibrous astrocytes (Fig. 5). Desmosomes 


Fig. 5 (Bellhorn and as- 
sociates). Cells on retinal 
surface (Fig. 4, B). The 
mner limiting lamina 
(ILL) is thick and amor- 
phous. The  preretinal 
cells have long inter- 
woven processes that con- 
tam abundant microfila- 
ments and are joined by 
occasional desmosomes 
(arrow) (9,700). 
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0 mected. adjoining cells and densities re- 
. sembling attachment sites were occasionally 
visible between the inner limiting membrane 
and adjacent cells. The paranuclear cyto- 
. plasm was rich in subcellular organelles such 
as mitochondria, Golgi apparatus, and endo- 
plasmic reticulum. Microvillus processes 
were seen in some areas at the vitreous sur- 
face. This was an epipapillary membrane 
composed of fibrous astrocytes that extended 
over the disk border preretinally, as described 
by Roth and Foos.*” 

As the sections proceeded from the disk 
temporally, the epipapillary tissue thinned 
- and then ended irregularly. Sections tem- 
poral to this were free of cells on the inner 
- retinal surface (Fig. 4, C), until a gradually 
‘increasing number of surface cells marked 
"the area of preretinal fibrosis. These cells 
= extended across a wrinkled and folded ret- 
- mal surface (Fig. 6). The folds involved 
only the feet of the Müller cells and not the 
nerve fiber layer. The inner limiting mem- 
brane lined the surface of both the folded 
and unfolded retina. Preretinal cells were 
visible both within the folds and on the 
vitreoretinal surface (Fig. 7). The contract- 
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ing superficial tissue seemed to draw the in- 


ternal limiting lamina and the feet of tne d 
Müller cells in a sliding fashion along tae — E ) 
superficial nerve fibers into retinal pleats. | aa 


The cells of the preretinal membraae | 
formed a loose and heterogeneous network Ai ; 
of glial cells. The majority of the surface ^— 
cells were probably fibrous astrocytes, indi- | E 
cated by the abundant microfilaments in the | aa 
cell processes. There were, however, other p 
glial cell processes that had relatively lucent ^ — 
cytoplasm and profiles of smooth enco- 
plasmic reticulum that appeared to beMüler = 
cells (Fig. 8, top left). Yet other cells wth | 
an electron-dense cytoplasm had elaborated a _ | 
partial basement membrane and most closely © 
resembled retinal perivascular glia (Fig. 8, 
bottom). Some cells were separated frem 





the inner limiting lamina by a layer of vitre- | 
ous collagen ( Fig. 8, top right). The cells of a 
the preretinal membrane were often cen- | T 
nected by intercellular desmosomes. Attach- |. = 
ment sites also connected the preretinal cells 1-3 
to the inner limiting lamina, similar to those, 

that connect the other side of the inner) 7 


limiting lamina with the feet of Müller cells. | E. 
We observed additional pleats andi 


Fig. 6 (Bellhorn and associates). Light micrographs of a sequence of sections (Fig. Ee 


4, D). A, A loose network of cells extends across wrinkles of the inner retinal sur- 

face (X95). B and C, The inner retina appears to have folded over on itself, entrapping 
nd = cells within the fold (arrow). A layer of cells is present on top of the retinal folds at | - 
Tx VM — the vitreous face. An inner limiting membrane surrounds the lumen of the folds (x95). 

— — Dp, The folds are no longer present, but the preretinal cells form a loose network (95). | 
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Fig. 7 (Bellhorn and associates). A 
laden with dense granules entrapped 
sides by inner limiting lamina (ILL). The 
close to the ILL on the scleral side of the 
posed of Miiller cell processes jained by an 
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wrinkles as sections were taken through the 
preretinal fibrosis lesion, and they became 
. less pronounced as the arteriovenous crossing 
. was approached (Fig. 4, E). There was a 
. . break in the internal limiting membrane di- 
! rectly over a small retinal artery. Small glial 
~| cells with dark cytoplasm extended from the 
~ artery toward the opening in the mternal 
— . limiting lamina (F ig. 9). At this region a 
- M portion of a Müller cell extended through 
| a gap in the inner limiting membrane toward 
the vitreous body (Fig. 10). 


DISCUSSION 


We had previously thought that the glint- 
ing retinal reflex observed clinically in Case 
1 had represented extravascular fluid col- 
lected in the outer plexiform layer of the 
retina.” Since there was no fluid in this posi- 
tion in our cases, the reflex must derive from 
the abnormal cells on the retinal surface. It 
is striking that a one-cell thick cel! layer 
could produce an abnormal retinal reflex 
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arrow) with a phagocytic cell (PC) 


within the retinal fold, and surrounded on both 


axons of the nerve fiber layer (N FL) are 
fold. The vitreous side of the fold is com- 
occasional desmosome (arrow) (X9,400). 


readily visible clinically with the ophthal- 
moscope. 

The presence of a predominantly single 
layer of cells on an unfolded retina ( Case 1) 
and the prominent folds with a thickened 
cellular membrane (Case 2) fits well with 
the clinical observation that the glinting re- 
flex precedes the appearance of retinal pleats 
and folds. The formation of retinal folds 
may be visualized as a contraction of the 
surface cells while the intercellular desmo- 
somes and attachment sites to the inner limit- 
ing membrane act as points of stationary ad- 
hesion. The folds involve only the internal 
limiting membrane and feet of Müller cells 
without involving adjacent nerve fibers, 
which indicates that these superficial retinal 
layers can slide along the undisturbed nerve 
fiber layer beneath. 

Glial cells comprised the preretinal mem- 
brane in both cases. The ultrastructural de- 
tails of the cells in Case 2 indicated that they 
were primarily fibrous astrocytes, but that 
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Fig. 8 ( Bellhorn and associates). Surface cells of preretinal macular fibro-is. Top left, Processes of pre- | 
retinal cells. The central process contains abundant microfilaments, as do fibrous astrocytes. The other two 


processes have cytoplasmic characteristics of Müller cell processes. Note the desmosomes (arrows) joining. 
the cell processes (28,000). Inset, Occasional attachment plaques join the preretinal cells to the inner 
limiting lamina (38,800). Top right, In another area the glial cell processes (GC) are separated from 
the inner limiting lamina (ILL) by a layer of vitreous collagen (C) (9,400). Bottom, Cells of the pre- | 
retinal membrane extend into the vitreous space. A partial basement membrane is present around these 


glial cells that are joined by a desmosome (arrow). A portion of a hyalocyte (H) is seen at the bottom, 
close to the inner limiting lamina (ILL) (79,400). 
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Fig. 9 (Bellhorn and associates). A section with 
an apparent break in the internal limiting. lamina 
over a retinal artery (240). 


other cell types resembling Miiller cells and 
electron-dense perivascular glia were also 
present. An occasional hyalocyte was visible 
on the retinal surface, but did not appear to 
be an integral component of the preretinal 
membrane, 

These glial cells could originate by migra- 
tion of pre-existing cells or proliferation of 
glial cells. Although there was a separate 
epipapillary membrane present in this eye, 
there was no connection between the cells of 
the epipapillary and preretinal fibrosis mem- 
branes. This rules out the possibility that 
the cells of the preretinal fibrosis lesion arose 
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attenuates (arrows) and a portion of a 
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Fig. 10 (Bellhorn and associates). Area of break in internal limiting lamina (ILL). The ILL abruptly 


Müller cell extends across the gap. Cells with a dense cytoplasm 
most closely resemble perivascular glia (G) (5,400). 
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by cell migration from the epipapillary mem- 
brane. Some of the cells of the preretinal 
fibrosis lesion may have arisen by migration 
of pre-existing retinal glial cells through the 
demonstrated gap in the inner limiting mem- 
brane, but this accounts insufficiently for the 
number of surface cells seen. Possibly there 
is proliferation of glial cells that have broken 
through the gap in the inner limiting lamina. 
Clinical observation supports a proliferative 
rather than a migratory concept of membrane 
formation. Proliferation of retinal glial cells 
into the vitreous cavity occurs in experi- 
mental retinal detachment, as judged by the 
criterion of tritiated thymidine uptake.* The 
heterogeneous appearance of the glial cells 
may occur by differentiation of glial cells in 
the unusual milieu of the vitreous cavity. 
While the causes of idiopathic preretinal 
macular fibrosis are unproven, these two 
cases and the findings of Roth and Foos® 
strongly suggest that the cellular membrane 
is derived from retinal glial cells migrating 
through a break in the internal limiting mem- 
brane and proliferating on the retinal sur- 
face. Although both series show a high inci- 
dence of posterior vitreous detachment, it 
was not invariably associated with preretinal 
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fibrosis. Evidence that abnormal vitreo- 
retinal adhesion is of etiologic importance has 
not been supported either by clinical or path- 
ologic study. 

Although the mode of clinical development 
is different, the cellular characteristics of the 
idiopathic preretinal membrane in our cases 
are similar to glial membranes observed in 
spontaneous retinal detachments with retinal 
breaks and membranes found after retinal 
detachment surgery, but cells containing pig- 
ment were not part of the membrane. 
Glial cell proliferation and membranes were 
observed in experimental retinal detachments 
in owl monkeys.5 Such common cellular 
reaction pathways suggest that there is a 
biochemical factor responsible for stimulat- 
ing glial cell migration and proliferation that 
leads to preretinal cellular membranes. 


SUMMARY 

Detailed light and electron microscopic ex- 
amination of early idiopathic preretinal fibro- 
sis lesions showed that the fibrosis consisted 
of a layer of glial cells on the retinal surface. 
Two cases supported the clinical observation 
that a glinting retinal reflex preceded the de- 
velopment of retinal folds and traction lines. 
In both cases there was a break in the inner 
limiting lamina through which glial cells mi- 
grated and, presumably, proliferated on the 
retinal surface. There was no evidence for 
vitreoretinal adhesions. The ultrastructural 
similarity of the lesion to preretinal glial 
membranes seen in other disease entities sug- 
gested the possibility of a common biochem- 
ical stimulus for glial cell migration and 
proliferation on the retinal surface. 
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CENTRAL RETINAL ARTERY OCCLUSION 
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Boston, Massachusetts 


Von Graefe! described the classic clinical 
picture of an acute occlusion of the central 
retinal artery (CRA) in 1859. He pointed out 
the early ophthalmoscopic findings that he 
observed in a man who had suddenly lost 
vision in his right eye seven days previously. 
Von Graefe described the pale disk, attenu- 
ated arteries and veins, and the cloudy retina 
that produced the macular cherry-red spot 
(kirsch-rother Fleck). A few days later, he 
noted segmental flow in this patient's retinal 
vessels that gradually improved, but without 
recovery of visual acuity. He deduced that 
the blindness and ophthalmoscopic signs were 
the result of obstruction of the retinal circu- 
lation, and concluded that the cause in this 
man, who had aortic valve disease, was an 
embolus blocking the CRA. 

Many subsequent reports discussing the 
etiology and sequelae of retinal vascular dis- 
ease?’ have been misleading because the au- 
thors combined venous and branch arterial 
occlusions with acute CRA occlusions de- 
spite their differences in onset, course, and 
etiology. What has remained unclear over the 
years is the relationship between CRA occlu- 
sions and coexisting cerebral and extracranial 
vascular disease and cardiovascular disorders. 
The risk of a cerebral stroke or involvement 
of the second eye has not been clarified. For 
this reason, we undertook a retrospective 
study of patients with CRA occlusion to de- 
termine the incidence of subsequent cerebro- 
vascular accidents or a second CRA occlusion, 
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unsuspected underlying carotid artery dis- 
ease, cardiac valvular disease, or other medical 
disorders that might cause CRA occlusion. 


PATIENTS 


At least one of us diagnosed 64 cases of 
acute CRA occlusion between 1945 and 1973. 
The etiology of the 54 patients in this study 
was apparent at the initial examination or 
follow-up information was later obtained. 
Follow-up examination was performed by 
one of us or by the patient’s ophthalmologist, 
optometrist, or the Massachusetts Eye and 
Ear Infirmary Clinic. Questionnaires were 
also sent to the patients to supplement the 
physicians’ reports. 


RESULTS 


The ages of the 54 patients at the onset 
of the CRA occlusion ranged from 17 to 
84 years, averaging 54.3 years, with a median 
of 57 years. Fifty-seven percent of the pa- 
tients were men. The' right eye was involved 
in 5596 of the patients. The preponderance 
of men has been found in previous studies, 
but the average age at onset has been con- 
siderably older.*?"" Ten patients in our group 
were under 40 years of age at the onset of 
the ocular arterial occlusion. Because of the 
differences in the incidence and type of 
vascular disease in young and older patients, 
we elected to divide our patient material into 
two groups for analysis: patients older than 
40 years of age, and patients under 40 years 
of age. 

Older patients with CRA occlusian— 
Forty-four patients were included in the 
group over 40 years of age. The age of onset 
ranged from 40 to 84 years (Table 1), with 
an average of 60.7 years (median of 59 
years), an age more comparable to that of 
prior reports.**” Fifty-five percent of the 
patients were men. The right eye was in- 
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TABLE 1 
PATIENTS OVER 40 YEARS OF AGE AT ONSET OF CRA occLusIon* 


Duration of 





globinopathy 





Case, Age at Eve Date of Onset Follow-Up Associated Disease Subsequent Cerebro- Second Eye 
Onset, Sex d (mo/yr) (yrs) at Onset vascular Accidentt Involved 
1, 40, F R.E. 4/1949 3D Alcoholism; simultaneous left + — 
hemiparesis with CRAO; 
died of unknown cause, 1952 
2, 64, M L.E. 4/1969 7mo DM; hypertension; syphilis; --; died of left cerebral — 
sickle trait infarct, 11/1969 
3,82, M L.E. 10/1963 21D DM;ASVD --; died with aphasia, — 
right hemiparesis, 
5/1966 
4,71,F R.E. 10/1967 5 None +s left hemiparesis, -— 
6/1972 
5,46, M R.E, 6/1955 17D RHD with MS; died of CHF, +; left hemiparesis, -— 
1/1972 1969 
6, 51, M L.E. 9/1945 17 D Syphilis -F; loss of R.E. visual + 
acuity, right hemi- 
plegia 2 wks after 
L.E. occlusion 
7, 65, M R.E. 2/1966 7 None +-: loss of left ear hear- — 
ing, 1966; right ear, 
1973 
8, 41, F R.E 8/1965 8 Systemic lupus erythematosus +; had right hemiple- 
gia 1 day after R.E. 
CRAO 
9, 65, M R.E. 7/1964 9 Right ICA stenosis — — 
10, 67, M R.E. 6/1972 1 General ASVD; old occipital — — 
infarct; CRAO at angiog- 
raphy 
11, 54, M RE, 1/1972 18mo Occurred after closure of Pop- — — 
pen clamp for aneurysm 
12, 63, M R.E. 10/1972 3mo  Calcified aortic valve with — — 
LVH 
13, 71, M L.E. 11/1960 13 AS — -— 
14, 54, M L.E. 5/1968 5 None — -— 
15,44, M L.E. 2/1959 5D RHD with AI, AS; died of --; R.E., 1955; 
CHF, 1964 L.E., 1959 
16, 61, F L.E. 10/1961 8D RHD with AS, AT, MR — +; L.E, 1961; 
R.E., 1964 
17, 59. E R.E. 1/1966 7 None — oes RIEL, 1/1960; 
L.E., BRAO, 
12/1966 
18, 79, M R.E 10/1972 10mo AS — — 
19, 57, M L.E. 5/1961 12 RHD with MR, MS — — 
20, 45, F R.E. 1/1959 14 RHD with AS, AT, MS — — 
21, 52, M L.E. 3/1949 3D AS — — 
22, 58, M R.E 2/1973 6mo AS with CHF — — 
23, 57, M L.E 6/1962 18moD Hypertension; history of left — — 
hemiparesis, 1954; died of 
MI, 12/1963 
24, 61, F 12/1966 6D Hypertension; died of cere- +; unknown — 
bral hemorrhage, 1/1973 
25, 65, M R.E. 4/1972 18mo Hypertension; alcoholism — — 
26, 60, M R.E. 9/1968 4D Hypertension: died of corpus — — 
callosum glioblastoma, 
5/1972 
27, 70, E R.E. 1/1962 6D Hypertension; died of un- — — 
known cause, 5/1968 
28, 67, F L.E. 10/1962 9D -+ STS: hypertension; history — — 
of severe asthma: died of 
unknown cause, 1/1972 
29, 54, F L.E. 10/1965 8 Hypertension — — 
30, 58, M R.E, 10/1951 4} Hypertension; CHF — -— 
31,82, F E 12/1971 2 Hypertension — -— 
32, 84, M 10/1969 4 History of MI; cardiac pacer — — 
placed 5/1969 
33, 68, F L.E, 2/1973 6mo Cardiac arrhythmia — -— 
34, 44, M RE. 4/1967 5 Sickle cell-thalassemia hemo- — — 


* Definitions include AT. aortic insufficiency: AS, aortic stenosis; ASVD, atherosclerotic vascular disease: BRAO, branch retinal 
artery occlusion; CHF. congestive heart failure; CRAO, central retinal artery occlusion; D. followed up until death: DM, diahetes 
mellitus: ESR. erythrocyte sedimentation rate: ICA. internal carotid artery; LVH, left ventricular hypertrophy: MI, myocardial 
Infarction; MR, mitral regurgitation; MS, mitral stenosis; RHD, rheumatic heart disease; and STS, serologic test for syphilis. 

1 -+ indicates evidence of cerebrovascular accident, 








376 AMERICAN JOURNAL OF OPHTHALMOLOGY MARCH, 1975 
TABLE 1 (Continued) 

Case, Age at Eye Date of Onset yid a Associated Disease Subsequent Cerebro- Second Eye 
Onset, Sex (mo/yr) (yrs) at Onset vascular AccidentTt Involved 
35, 74, F L.E. 11/1968 5 Temporal arteritis, biopsy — — 

specimen positive; ESR, 
78 mm/hr 
36, 61, F RE 3/1968 5k Temporal arteritis, biopsy -— — 
specimen negative; ESR, 
` 68 mm/hr 
37, 57, E LE. 9/1961 11 Idiopathic vasculitis — =; 
38, 52, F R.E 11/1957 8D None; DM 1 mo later; died of — — 
CHF 8 yrs later 
39, 56, F L.E 8/1964 9 None; doing well at follow-up — — 
40, 64, E R.E 4/1969 4 None; doing well at follow-up — — 
41, 51, M R.E 8/1962 11 None; doing well at follow-up — — 
42, 54, M R.E. 1/1969 4 None; doing well at follow-up — — 
43, 74, F R.E. 5/1967 6mol) None; died of pulmonary — nec 
edema in 11/1967 
44, 61, F L.E 6/1958 7 None; doing well at follow-up — — 


volved in 59% of the cases. After an aver- 
age follow-up of 6.1 years, 15 patients 
(34%) had died. The follow-up of the 29 
survivors was 6.2 years. There was no sig- 
nificant difference in the average age at on- 
set of those dead or those still alive at follow- 
up. 

CEREBROVASCULAR ACcCIDENT—ÉEight of 
the 44 patients (1895) had a cerebrovascular 
accident. In one case (Case 1), a contra- 
lateral hemiparesis occurred simultaneously 
with the CRA occlusion. Unfortunately, 
ophthalmodynamometry, auscultation for 
carotid bruits, and angiography were not 
performed in 1949 when this patient was 
studied. In three other patients, a subsequent 
contralateral hemiparesis developed seven 
months (Case 2), 29 months (Case 3), and 
five years (Case 4) after the CRA occlusion, 
suggesting that the cerebral stroke repre- 
sented extension of disease in the extracranial 
internal carotid artery. In two of these three 
patients, however, there was evidence of wide- 
spread systemic vascular disease. Carotid 
angiography was not performed in these 
three patients. 

The remaining four patients had a stroke, 
one presumably embolic from heart disease. 
A 46-year-old man (Case 5) with rheu- 
matic mitral stenosis had a CRA occlu- 
sion of his right eye in June 1955, and a left 
hemiparesis six years later. A 51-year-old 
man (Case 6) had syphilitic arteritis, the 


apparent cause of a CRA occlusion of his 
left eye, followed two weeks later by a right 
hemiparesis and loss of vision in his right 
eye. He died 17 years later of an unknown 
cause. The third patient in this group was a 
65-year-old man (Case 7) with a CRA oc- 
clusion of his right eye in February 1966, 
sudden loss of hearing (attributed to internal 
auditory artery occlusion) of the left ear 
that same year, and of the right ear seven 
years later. A 41-year-old woman (Case 8) 
had a remarkable history of separate episodes 
of phlebitis, idiopathic thrombocytopenic 
purpura, pulmonary embolism, and myo- 
cardial infarctions—all complications of sys- 
temic lupus erythematosus. She then devel- 
oped right hemiparesis and aphasia, with loss 
of visual acuity of the right eye, coma, and 
choreiform movements of the left limbs 
several hours later. Having been maintained 
on continuous anticoagulants, she had re- 
covered well neurologically eight years later 
except for permanent blindness of the right 
eye. The neurologic dysfunction was the re- 
sult of a hypercoagulable state related to her 
underlying disease. 

CAROTID ARTERY DIsEASE—Five of the 44 
patients (11%) had ipsilateral carotid artery 
disease associated with a CRA occlusion; 
three had no cerebral signs or symptoms. 
One (Case 9) was a 65-year-old man seen 
in July 1964, who had, in addition to a 
CRA occlusion of the right eye, a bright 
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cholesterol plaque in the right fundus, de- 
creased ophthalmodynamometry in the right 
eye, and bilateral carotid bruits. Carotid 
angiography revealed 90% stenosis of the 
right internal carotid artery, and 1596 steno- 
sis of the left internal carotid artery. In 
January 1965, he underwent right carotid 
endarterectomy. His right eye was enucleated 
five months after the occlusion because of 
glaucoma, but histologic examination did not 
permit clarification of the mechanism for 
the occlusion (thrombotic vs. embolic). In 
November 1970, he was evaluated elsewhere 
because of ill-defined visual impairment of 
his left eye, and repeat angiography re- 
vealed severe stenosis of the left internal 
carotid artery with a normal right carotid 
system. He therefore underwent left carotid 
endarterectomy in December 1970. In Sep- 
tember 1971, a retinal detachment of the left 
eye was observed, possibly providing the 
explanation for his visual complaints prior 
to the second endarterectomy. These were 
the only neurologic complications in a nine- 
year follow-up since the initial CRA occlu- 
sion. Another patient (Case 1) had had 
amaurosis fugax prior to the onset of 
simultaneous CRA occlusion and contra- 
lateral hemiparesis. 

in two patients, the CRA occlusions were 
iatrogenic. In one (Case 10), the event oc- 
curred during carotid angiography when an 
embolus, probably originating from an 
atheromatous segment of the stenotic intra- 
cavernous portion of the ipsilateral internal 
carotid artery, blocked the CRA. In the 
other patient (Case 11), an ipsilateral CRA 
occlusion occurred two days after the final 
turn of a Poppen clamp applied to the right 
common carotid artery in treating a right 
anterior communicating artery aneurysm. 
A fifth patient (Case 2) had a low retinal 
diastolic pressure on the left side. Ophthal- 
modynamometry was performed when a 
right hemiparesis occurred seven months 
after a CRA occlusion of the left eye. Of 
these five patients with carotid artery disease, 
three had had amaurosis fugax prior to 
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CRA occlusion, and two had visible retinzl 
emboli. 

RETINAL EMBOLI—Six patients had an 
embolus visible in the retinal vessels at the 
time of the CRA occlusion. Two patiens 
(Cases 9 and 10) had stenotic interns! 
carotid disease. Two others (Cases 12 and 
13) had aortic stenosis. Another paticrt 
(Case 4) with an embolus developed a con- 
tralateral hemiparesis five years after tle 
CRA occlusion. The sixth patient (Case 14 i 
was unchanged five years later. 

BiLATERAL. CRA OccLusion—-Bilateral 
CRA occlusion has rarely been reported: 
but it occurred in three patients in this older 
group. Two of these patients (Cases 15 and 
16) had known rheumatic heart disease, and 
the other had syphilitic arteritis (Case 6)... 
fourth patient had a branch artery occlusiu:: 
in the second eye (Case 17) and the cause 
was presumably embolic. 

CARDIAC VALVULAR DisEAsE—Ten «o: 
these patients ( Cases 5, 12, 13, 15, 16, and 18- 
22) had evidence of significant cardiac valvu- 
lar disease involving the aortic valve in eight 
and the mitral valve in four patients (both 
valves in some). Two of the patients with 
rheumatic valvular disease experienced bi- 
lateral CRA occlusion. Six of the ten pa- 
tients with valvular disease had the occlusion 
in the right eye, the same frequency as in 
the 34 patients without valvular disease 
(21/34 or 62%). 

Amaurosis fugax was an infrequent 
symptom in this group. Only two of the 
ten patients with valvular disease had had 
episodes of transient monocular blurring 
prior to the total occlusion, as opposed to 
11 of the 34 (33%) patients without valvular 
disease, and to three of the five patients with 
carotid artery stenosis. Only one of the ten 
patients with valvular disease had hyperten- 
sion (160/100 or higher; or systolic pres- 
sure above 200 mm Hg; or a history of 
hypertension and currently under therapy) ; 
whereas, of the 34 patients without valve 
disease, ten (30%) had hypertension. 

ASSOCIATED MEDICAL DisorpEersS-—-A num- 
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ber of the patients had an associated medical 
disorder, generally related to systemic vascu- 
lar disease or abnormal blood coagulability. 
Eleven of the 44 had hypertension; three 
had prior myocardial ischemic disease; and 
three had other atherosclerotic vascular dis- 
ease. Two (Cases 2 and 34) had hemo- 
globinopathies, and three (Cases 2, 6, and 
28) had positive serologic tests for syphilis. 
One (Case 8) had a presumptive hyper- 
coagulopathy as a complication of systemic 
lupus erythematosus. Two patients (Cases 
35 and 36) had typical temporal arteritis 
revealed by biopsy specimen in one. One 
(Case 37) had systemic vasculitis unrelated 
to temporal arteritis. Only three patients 
(Cases 2, 3, and 38) had diabetes mellitus. 
Of the nine patients tested, five (Cases 4, 
17, 23, 24, and 44) had serum cholesterol 
levels of 250 mg/100 ml or higher. Of the 
five patients with hypercholesterolemia, three 
had no other associated abnormalities, one 
was hypertensive, and the other had gen- 
eralized arteriosclerotic vascular disease; at 
follow-up, two patients (Cases 23 and 24) 
had died of vascular disease 18 months and 
six years after the occlusion. One patient 
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(Case 4) sustained a left hemiplegia five 
years after the ocular vascular accident. Of 
the other two, one (Case 44) was doing well 
seven years after the CRA occlusion, and 
the other (Case 17) had had a transient 
branch. artery occlusion in her good eye 11 
months after the original CRA occlusion, 
but was unchanged and doing well six years 
after that. Of the four with normal choles- 
terol levels, two had cardiac valve disease, 
one had syphilitic arteritis, and the fourth 
had generalized atherosclerosis. 

No AssociATED DisEAsE—Seven patients 
(16%) had no associated disease at the time 
of onset of CRA occlusion. After an aver- 
age follow-up of 6.1 years, five were doing 
well. The other two had had debilitating 
vascular accidents, resulting in death from 
cardiac failure in one and in bilateral deaf- 
ness due to occlusions of the internal audi- 
tory arteries in the other. 

Younger patients with CRA occlusion— 
Ten patients under 40 years of age had 
CRA occlusion (Table 2). The average age 
was 25.8 years, ranging from 17 to 39 years 
of age. Seven of the patients were men. Four 
of the occlusions involved the right eye. The 


TABLE 2 
PATIENTS UNDER 40 YEARS OF AGE AT ONSET OF CRA OCCLUSION* 


Date of Duration 
oa à Eyet Onset e Associated Disease at Onset 
(mo/yr) ^ (yrs) 
45, 27, F L.E. 8/1951 22 No disease; pregnant; well at follow-up 
46, 18, M R.E. . 7/1962 11 No disease; vigorous dancing; well at follow-up 
47,30, M L.E. 2/1959 14 None; doing well at follow-up 
48, 20, M R.E. 11/1959 14 None; doing well at follow-up 
40, 17, M L.E. 12/1966 6 Left atrial myxomat 
50, 18, F L.E. 6/1964 9 mo Marfan's syndrome with MR 
51, 39, M R.E. 8/1961 14D Polycythemia with atrial fibrillation, CHF; 
` died of pulmonary embolism, 2/1963 
52, 31, F R.E. 3/1972 13 Presumed hypercoagulopathy, on oral anovu- 
latory agent 
53,19, M L.E. 7/1972 1 Orbital compressive syndrome while stuporous 
$4, 39, M L.E. 10/1971 2 Hypertension; traumatic paraplegia 


* Definitions include CHF, congestive heart fale: CRAO, central retinal artery occlusion; D, followed 
up until death; and MR, mitral regurgitation 

T Fellow eyes did not become involved. 

f Subsequent cerebrovascular accident; simultaneous right hemiparesis with central retinal artery 
occlusion, L.E. 
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follow-up period ranged from one to 22 
years, and averaged 8.2 years (median of 
six years) excluding the patient who was 
dead at follow-up. 

CEREBROVASCULAR AcCIDENT—Onhne of the 
ten younger patients had a subsequent 
stroke. The patient, a 17-year-old boy (Case 
49), was admitted with fever and a holo- 
systolic cardiac murmur initially attributed 
to bacterial endocarditis. He developed 
simultaneous embolic occlusion of the left 
CRA and the left middle cerebral artery 
and, two weeks later, bilateral occlusions of 
the femoral arteries as complications of a 
left atrial myxoma. 

CAROTID ARTERY DisEAsE— None of the 
ten patients in this younger group had extra- 
cranial carotid artery disease. 

RETINAL Iu BoLI~—Retinal emboli were not 
observed in any of these patients. 

MLATERAL CRA OccrusioN—None of the 
ten younger patients had bilateral CRA oc- 
clusion. 

CARDIAC VALVULAR DisEAsE— Three of 
the ten patients had cardiac disease. One pa- 
tient developed an initially unsuspected atrial 
myxoma. Án 18-year-old woman (Case 50) 
had Marfan’s syndrome and mitral insuffi- 
ciency. The third patient was a 39-year-old 
man with polycythemia, myocardial ischemic 
disease, and atrial fibrillation. 

AssociATED MEDICAL DisogpERs— Three 
of the ten patients had other disorders. One 
was a 39-year-old man (Case 54) with mild 
hypertension of 160/100. A 31-year-old 
woman had presumptive hypercoagulopathy 
(Case 52). Following a CRA occlusion and 
auscultation of a holosystolic cardiac mur- 
mur, she underwent cardiac catheterization. 
She occluded the brachial artery at the site 
of entry of the catheter eight hours, two 
days, and nine months after the study, re- 
quiring endarterectomy on each occasion. 
Otherwise, she was doing well 1% years 
after the original CRA occlusion. A 19- 
year-old man (Case 53) had a monocular 
CRA occlusion after prolonged orbital com- 
pression due to his face resting against his 
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knees while in a drug-induced stupor. 

No AssociaTED DisEAsE— Four patients 
had no apparent cause for CRA occlusion at 
initial evaluation. One of them (Case 45) 
was pregnant at the time of the occlusion, 
but she had uncomplicated pregnancies and 
was well at follow-up 22 years later. Ar- 
other patient (Case 46) was vigorously 
dancing the twist in a contest (which he 
won) when he noticed a flash of light and 
loss of vision in his right eye. He was weil 
11 years later. Two other patients (Cases 47 
and 48), with no related condition or ac- 
tivity at onset, were well and unchanged 14 
years later. 


DISCUSSION 


The significance of a CRA _ occlusion 
clearly depends on its pathogenesis. In the 
mid-1800s, embolism was stressed as the 
usual cause but in the early 1900s, thron:- 
bosis of the CRA was thought to be the 
usual mechanism. Even in recent series cf 
CRA occlusions, embolism was the stated 
cause in only two of 62 cases,? in two cf 
26 cases,” and in two of 117 cases Mo-t 
recently, emphasis is shifting back to em- 
bolism as the more frequent mechanism, 
especially arising as platelet conglomerat: s 
or atherosclerotic fragments from plaques in 
the carotid arteries.*7° Most histologic re- 
ports have described emboli,?75 though two 
reports depict probable thromboses."* Be- 
cause of the rarity in obtaining a specimen 
soon after the occlusion if there is no other 
active disease process, many cases due io 
thrombosis are never examined histologically. 
The present series provides support for the 
proponents of embolism, since ten (235% ) 
of the 44 older patients had significant car- 
diac valvular disease, and five (11%) had 
associated internal carotid artery disease. 

Both embolism and thrombosis seem to be 
frequent causes of CRA occlusions. Throm- 
bosis seems to be the more likely explanation 
in the older patient, especially the one with 
hypertension or hyperlipidemia, or both, or 
with other evidence of atherosclerotic vascu- 
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lar disease. Because of the many variables 
involved and the relative lack of histologic 
documentation, no data could be obtained 
from the present series to support or refute 
this hypothesis. However, careful medical 
evaluation of the cardiovascular system and 
the carotid arteries (auscultation for bruits, 
palpation of the facial pulses, search for 
emboli in the retinal vessels, ophthalmo- 
dynamometry, and angiography when sug- 
gested by the previous findings) is indicated 
in all patients with occlusion of the CRA. 
Magnification angiography may even reveal 
unsuspected disease in the ophthalmic artery 
in some. cases. 

Through this ‘study, we planned to de- 
termine whether the ocular vascular accident 
presaged a later, more devastating cerebro- 
vascular accident, or involvement of the 
second eye. Liversedge and Smith? in 1962 
noted that three of approximately 50 patients 
developed neurologic symptoms, approxi- 
mately 20 months after CRA occlusion. Lor- 
entzen’ noted that six of 37 patients (16%) 
developed contralateral neurologic symptoms 
after an average follow-up of eight years. 
In the present seres, only eight of the 44 
older patients (1896) had developed a cere- 
brovascular accident after an average follow- 
up of over six years, and in only two was 
it clearly related to disease of the ipsilateral 
carotid vessels in the neck. This low inci- 
dence of stroke complicating CRA occlusion 
might be explained by the marked difference 
in the caliber of the blood vessels involved. 
A. clinical stroke is associated with occlusion 
of large caliber cerebral vessels ; whereas, the 
CRA 1s a small vessel equivalent to terminal 
cortical vessels on the surface of the brain. 
Microemboli of sufficient size to block the 
CRA may also escape into the cerebral 
circulation and occlude small caliber cerebral 
vessels without producing neurologic signs 
or symptoms. Pathologic verification of silent 
cerebral microemboli in cases of CRA oc- 
clusion should be sought in future autopsy 
material. Because subsequent stroke was rare 
in this and other series studied, prophylactic 
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use of long-term anticoagulants is discour- 
aged in patients with an acute CRA occlu- 
sion. 

Bilateral CRA occlusion is evidently rare. 
The 37 patients described by Lorentzen’ and 
the 26 cases of Ellis and associates? evi- 
denced no bilateral occlusions. Karjalainen® 
documented less than six examples of 181 
combined branch and central retinal artery 
occlusions. Embolic occlusion is the likely 
mechanism, occurring in two patients with 
rheumatic heart disease in the present study. 
One patient with syphilitic arteritis experi- 
enced involvement in the fellow eye two 
weeks after an otherwise typical CRA. oc- 
clusion in the first eye. Therefore, an opti- 
mistic prognosis for vision in the fellow eye 
is justified in nonembolic and noninflamma- 
tory CRA occlusions. —— 

Associated medical diseases have been 
stressed in reports of patients with CRA 
occlusions,^?? and the present series con- 
firms a relationship with atherosclerotic 
cardiovascular disease and with hypertension. 
Less frequent medical diagnoses in the pres- 
ent series include hyperlipidemia (five pa- 
tients), syphilis (three patients), diabetes 
mellitus (three patients), temporal arteritis 
(two patients), hemoglobinopathies (two pa- 
tients), and systemic lupus erythematosus 
(one patient). 

Of the patients under 40 years of age, 
there were definite explanations for the ocu- 
lar vascular disturbances in six patients. 
These included a particularly noteworthy 
case of unsuspected atrial myxoma and two 
other cases of heart disease. There were 
isolated cases of presumptive hypercoagula- 
bility, hypertension, and orbital compression 
syndrome.!? The investigation of young pa- 
tients with CRA occlusion must include ex- 
tensive cardiac studies including an echo- 
cardiogram or cardiac catheterization, or 
both to screen for the presence of atrial 
myxoma, in addition to hematologic and sys- 
temic disease studies. Four of the younger 
patients had no apparent etiology initially, 
and all four remain in good health after a 






relatively leg! follow-up. In the young patient 
for whom no cause can be found, a guardedly 
epe prognosis seems reasonable. 


E. SUMMARY 


Data regarding the etiology and subse- 
quent course of 54 patients with an occlusion 
of the central retinal artery included the 
following: of 44 patients over 40 years of 
age at the time of the central retinal artery 
occlusion, eight (1896) had cerebrovascular 
accidents, but only two patients (596) had 
a stroke clearly related to the vessels involv- 
ing the affected central retinal artery. Five 
patients (11%) had occlusive disease of 
the ipsilateral internal carotid artery; two 
of these had cerebral involvement later or 
simultaneously. Ten of the older patients 
had cardiac valvular disease and presumed 
embolic occlusion of the central retinal artery. 
Associated medical disorders were common. 

Of the ten patients under 40 years of age, 
six occlusions were secondary to atrial 
myxoma, mitral insufficiency with Marfan’s 
syndrome, polycythemia, hypercoagulopathy, 
hypertension, and orbital compression. Four 
had no apparent etiology at onset and were in 
good health many years later. 
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RETINAL VASCULAR LESIONS IN TWO PATIENTS 
WITH PROLAPSED MITRAL VALVE LEAFLETS 


HERBERT S. Worporr, M.D., MELvin GenBER, M.D., Kennetu B. Dessrr, M.D., 
AND ALBERTO BENCHIMOL, M.D. 
Phoenix, Arizona 


Numerous cardiovascular disease entities 
have been implicated as sources of retinal 
arteriolar emboli including mural thrombosis 
of the carotid and vertebrobasilar arteries,^? 
atheromatous plaques of the aorta or carotid 
arteries, and a variety of cardiac lesions. 
Rheumatic mitral and aortic valvular dis- 
ease, left atrial and ventricular mural throm- 
boses, cardiac myxomata,* calcific aortic 
disease," and left ventricular valvular pros- 
theses,’ are all recognized causes of retinal 
emboli. 

The purpose of this paper is to describe 
retinal vascular thrombosis in two patients 
with idiopathic prolapse of the mitral valve 
leaflets. To our knowledge, this association 
has not been previously documented. 


CASE REPORTS 


Case 1—A 48-year-old woman presented with the 
chief complaint of diminished vision in the superior 
field of the left eye of 12 hours’ duration. The patient 
had no previous history of significant medical illness. 
Specifically, there was no history of rheumatic fever, 
chest pain, or palpitations. Ophthalmoscopic exami- 
nation was as follows : visual acuity (corrected) R.E. 
20/20, L.E. 20/20, intraocular pressure 18 mm Hg bi- 
laterally, and a normal right retina. The media were 
clear in both eyes. Retinal examination of the left 
eye revealed an inferonasal arteriolar branch occlu- 
sion with secondary ischemic pallor o? the corre- 
sponding retina (Fig. 1). The cilioretinal arteriole 
was uninvolved and the macula appeared normal. 
Perimetry studies revealed a corresponding left 
superior defect. Fluorescein angiography demon- 
strated an embolus in the left inferonasal arteriole 
below the disk (Fig. 2). Cardiac examinatien re- 
vealed no evidence of precordial thrills or heaves. 


From the Departments of Ophthalmology (Drs. 
Woldoff and Gerber) and Medicine (Dr. Desser), 
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Luke's Hospital, 525 N. 18th St., Suite 9, Phoenix, 
AZ 85006. 





Fig. 1 (Woldoff, Gerber, Desser, and Benchi- 
mol). Left eye has embolus lodged in the infero- 
nasal arteriole just distal to its bifurcation. Retinal 
edema is present inferiorly. 





Fig. 2 (Woldoff, Gerber, Desser, and Benchi- 
mol). Fluorescein angiogram of left eye demon- 
strating presence of left inferonasal arteriolar em- 
bolus. 
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Fig. 3 (Woldoff, Gerber, Desser, and Benchimcl). Mitral area (MA), tricuspid area (TA), pulmoaic 
area (PA), aortic area (AA) phonocardiograms, external carotid artery pulse tracing (CT) and lead II 
(LII) of the electrocardiogram recorded in two patients with prolapsed mitral valve leaflets (1 — first 
heart sound, 2 — second heart sound). A, Recorcings from patient 1 demonstrate mid-late systolic clicks 
that are most prominent at the mitral area. B, Tracings from the second patient demonstrate multiple mid- 
late systolic clicks that are best recorded at the mitral area. 


On auscultation at the mitral area, multiple mid-late 
systolic clicks were noted, suggesting prolapse of the 
mitral valve leaflets. These auscultatory findings 
were confirmed on a phonocardiogram (Fig. 3, A). 
The following laboratory investigations were nega- 
tive or within normal limits: complete blood count, 
urinalysis, erythrocyte sedimentation rate, prothrom- 
bin time, serum protein electrophoresis, cholesterol, 
triglycerides, fibrinogen, calcium, glucose, urea ni- 
trogen, creatinine, bilirubin, alkaline phosphatase, 
creatine phosphokinase, lactic dehydrogenase, glu- 
tamic oxaloacetic transaminase, sodium, potassium, 
chloride, carbon dioxide content, osmolality, serc- 
logic test for syphilis, lupus erythematosus prepara- 
tion, antinuclear antibody, cryoglobulin, and cryofi- 
brinogen. The serum cold agglutinin titre was posi- 
tive in a dilution of 1:2. Results of a five-hour glu- 
cose tolerance test, posteroanterior chest roentgenc- 
gram, and 12-lead electrocardiogram were normal. 
'The patient was treated with systemic corticosteroids, 
sodium warfarin, and isoxsuprine. 

Case 2—A 42-year-old woman experienced blur- 
ring of vision in her left eye. Ophthalmoscopic exam- 
ination at that time revealed a hemorrhage in that 
eye and therapy with sodium warfarin was instituted. 
The patient's left visual acuity remained stable at 
20/400 until six weeks later when she experienced 
the: simultaneous occurrence of further diminution 


of vision in her left eye and thrombophlebitis of beth 
legs. There was no history of rheumatic fever but the 
patient had experienced left anterior chest pain and 
palpitations for one year. Cardiac auscultation -e- 
vealed the presence of loud mid-late systolic clicxs. 
These abnormalities were recorded on a phonocardio- 
gram (Fig. 3, B). The patient was hospitalized and 
subjected to complete right and left heart catheteri- 
zation and coronary cineangiography. There was no 
evidence of transvalvular pressure gradients and the 
coronary arteries were free of disease. Left ven- 
triculography demonstrated prolapse of the posterior 
leaflet of the mitral valve. Ophthalmoscopic €x- 
amination of the left eye revealed findings competi- 
ble with retinal vein thrombosis, namely glial pro- 
liferative tissue extending from the disk with retinal 
neovascularization (Fig. 4). Multiple hemorrhages 
were visible to the equator. The vitreous was cloudy 
secondary to a hemorrhage. Visual acuity of the right 
eye was 20/25 and the left eye was light percepton 
with inaccurate projection. Intraocular pressures 
measured by applanation were 14 mm Hg R.E., and 
10 mm Hg L.E. Results of examination of the right 
eye were within normal limits. 


DISCUSSION 
Ross-Russell® found that eight of 26 pa- 
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Fig. 4 (Woldoff, Gerber, Desser, and Benchi- 
mol). Left eye demonstrating proliferative glial 
retinopathy and neovascularization in patient 2. 


tients with documented retinal emboli had 
underlying cardiovascular disease. The na- 
ture of the underlying cardiac lesion gov- 
erned the type of embolus found, namely 
reflectile particles representing fragments of 
cholesterol-laden plaques and platelet-fibrin 
masses presumably arising from mural 
thromboses. 

Prolapse of the mitral valve leaflets is a 
cardiovascular abnormality that has recently 
been described.® Until the early 1960s, au- 
dible midsystolic clicks were attributed to 
extracardiac or pericardial causes. Since 
then, evidence has been accumulated which 
demonstrates that the vast majority of pa- 
tients with midsystolic clicks have valvular 
and myocardial disease. The underlying cause 
of the mitral valve prolapse is still unknown 
although it has been attributed to intrinsic 
and possibly congenital defects of the mitral 
leaflet, papillary muscles, and chordae ten- 
dineae? Patients with Marfan syndrome 
manifest midsystolic clicks and late systolic 
murmurs and demonstrate “floppy” mitral 
valves at operations or necropsy. This latter 
finding is in accord with the generalized 
abnormality of connective tissue associated 
with that disorder. Initially, patients with 
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midsystolic clicks had an excellent prognosis. 
Recent evidence suggests, however, that some 
of these patients may be susceptible to po- 
tentially lethal cardiac arrhythmias and sud- 
den death.'? It is entirely possible that the 
retinal vascular abnormalities in our two pa- 
tients did not arise as a consequence of the 
cardiac abnormality, but occurred by chance 
alone. However, the disturbed laminar blood 
flow, a result of mitral valve prolapse, may 
have resulted in intracardiac thrombosis and 
retinal arteriolar embolization. The patient 
in Case 2 was examined after the initial 
disturbance of vision, and it is unknown 
whether or not a discrete embolus had oc- 
curred at that time. The association of venous 
disease with arterial disease is, of course, 
well known, particularly in the retina. 
A large embolus may have occluded this pa- 
tient’s central retinal artery, thereby evoking 
secondary pressure and occlusion of the 
central retinal vein.!! 

To our knowledge, this report represents 
the first description of an association be- 
tween the prolapsed mitral valve syndrome 
and retinal vascular disease. Further study 
of patients with prolapsed leaflets and retinal 
vascular abnormalities is warranted in order 
to determine whether or not the association 
is significant. 


SUMMARY 


Two patients with retinal vascular lesions 
had mid-late systolic clicks on cardiac aus- 
cultation, suggesting the diagnosis of pro- 
lapsed mitral valve. The first patient dem- 
onstrated an inferonasal arteriolar branch 
occlusion secondary to embolization; the 
second patient had a central vein occlusion 
with multiple hemorrhages, glial proliferative 
tissue, and retinal neovascularization. This 
report describes the association between the 
prolapsed mitral valve syndrome and retinal 
vascular lesions. 
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OPHTHALMIC MINIATURE 


Troy and Mr. Lazenby were face-to-face. Even as close as she dc 
now, Troy could make nothing of the eyes behind those sinister dark | 34 di 
glasses. e 

“If a poor parson may make a suggestion, Mrs. Alleyn," Mr. Lazenby k 
said and seemed to peer at her, “I think perhaps you should leave the ‘us 
Zodiac. You have had a great shock. You look—” The bell rang again. He A 
turned his head sharply and the spectacles moved. For a fraction of a [ 
second Troy caught a glimpse of the left eye-socket behind its dark 
window. There was no eye in it. 








Ngaio Marsh 
Clutch of Constables, London, | 
Wm. Collins, 1958 m 





uma 


| 


gru aun 


Tl ah ol CD A Tal 


TS oF Se oO 





LACQUER CRACK LESIONS IN PATHOLOGIC MYOPIA 


RicuarpD M. Kreis, M.D., AND Brian J. Curtin, M.D. 
New York, New York 


Pathologic myopia is a major cause of 
blindness, the incapacitating visual effects 
of which occur commonly during the pro- 
ductive years of young adulthood. The 
pathogenesis of the degenerative changes in 
and about the macula of the myopic eye is 
not clearly understood. These lesions are 
thought to be either biomechaniczl or heredo- 
degenerative in nature. In the biomechani- 
cal concept, the chorioretinal lesions are 
viewed as a consequence of the distorting 
forces transferred to the inner layers of the 
eye from the weakened and elongated sclera 
of the posterior pole.!(359 The heredode- 
generative theory sees the chorioretinal 
changes as a genetically determined, abio- 
trophic effect that is associated with, but 
independent of, the anatomic changes of the 
scleral wall.!(».355),2 

Lacquer crack lesions are fine, irregular, 
yellow lines, often branching and criss- 
crossing, seen about the posterior pole of 
the highly myopic eye (Figs. 1-6). Because 
they have a predilection for the fundi of 
young adults, and because they affect only 
4.3% of highly myopic eyes,’ histopatho- 
logic material is extremely difficult to ob- 
tain. No histologic example of this lesion 
is present in the collection of the Armed 
Forces Institute of Pathology (L. E. Zim- 
merman, personal communication). In the 
absence of such material, it was the purpose 
of this investigation to study a group of 
myopic eyes with lacquer crack lesions to 
delineate the anatomic and functional char- 
acteristics of these eyes, and to elucidate 
the pathophysiology and natural history of 
the lesions by clinical methods. 


From the Sprague Myopia Clinic of the Man- 
hattan Eye, Ear, and Throat Hospital, and the Cor- 
nell University-New York Hospital Medical Center, 
New York, New York. 

Reprint requests to Richard M. Kleia, M.D., 
210 E. 64th St., New York, NY 10021. 


PATIENTS AND METHODS 


A. total of 22 eves of 14 patients (eight 
female and six male) demonstrated lacquer 
cracks and were included in the study. All 
patients had bilateral pathologic myopia 
with a range from 13.75 to 25.50 diopters. 
Patients’ ages were from 14 to 52 years 
(mean, 32 years). Thirteen were white and 
one black. 

All eyes underwent a general ocular ex- 
amination as well as binocular indirect oph- 
thalmoscopy, fluorescein angiography, and 
A-scan ultrasonic axial length measurement. 
Eleven eyes also had slit-lamp biomicroscopy 
of the fundus, central visual field examina- 
tion with white and colored test objects, and 
H-R-R pseudoisochromatic plate testing. 

The degree to which the lacquer cracks 
involved each fundus was judged as either 
grade 1 or grade 2, depending on the num- 
ber and length of the lesions. Grade 2, 
the more severely involved fundi, showed 
the posterior pole to be involved with a 
meshwork of three or more interlacing 
lacquer cracks; grade 1 demonstrated only 
one or two lesions. 

The period of follow-up for patients in 
this study ranged from three months to 
three years. 


RESULTS 


Anatomic changes—In all eyes axial 
lengths were greatly increased and varied 
from 29.8 to 34.7 mm (mean, 31.8 mm). 
Nine eyes of five patients had grade 2 in- 
volvement with lacquer cracks (Fig. 1), 
and 13 eyes of nine patients had grade 1 
involvement (Fig. 2). In six patients lacquer 
cracks were present in only one eye. 

Each eye with lacquer cracks had tem- 
poral crescent formation at the optic disk. 
Ten eyes showed circumpapillary extension 
of the crescent. All eyes studied had sharp- 
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Fig. 1 (Klein and Curtin). Macular 
region of a patient with grade 2 lac- 
quer cracks. Note choroidal vessels 
crossing lacquer cracks posteriomy. 


Fig. 2 (Klein and Curtin). Macular 
region of a patient with grade 1 lac- 
quer cracks. Note choroidal vessels 
crossing lacquer cracks posteriorly. 





| 
Fig. 3 (Klein and Curtin). Macs 
region of a patient with lacque 
cracks and closely associated cho- 
roidal hemorrhage. 








Fig. 4 (Klein and Curtin). Macular 
region of a patient with lacquer 
cracks and associated Fuchs' spot. 


Fig. 5 (Klein and Curtin.) Macular 
region of a patient with lacquer 
cracks and associated small areas of 
focal chorioretinal atrophy. 


Fig. 6 (Klein and Curtin). Macular 
region of a patient whose visual 
acuity dropped from 20/40 to 
20/200 with the appearance of a 
localized area of chorioretina! 
atrophy and pigment aggregation 
within an area of lacquer cracks. 
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edged staphylomas of the posterior polar 
region involving the macula (staphyloma - 
verum). One or more small choroidal hem- 
orrhages were visible along the course of 
the lacquer cracks in seven eyes at some 
point during the study (Fig. 3). Several 
of these hemorrhages were observed to re- 
solve completely. Only one eye showed a 
typical Fuchs' spot (Fig. 4). Five eyes dem- 
onstrated small areas of chorioretinal atro- 
phy in close association with lacquer cracks 
(Fig. 5). In the more severely involved 
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eyes, the lacquer cracks often took the cen- - 
figuration of a central circular lesion with | 
radiating arms (Figs. 1, 3, 4, and 6). 
Two patients, aged 41 and 59 years, ob- 
served to have lacquer cracks five years pre- 
viously, were excluded from this study be- 
cause the earlier noted lacquer cracks had 
apparently become incorporated into areas. 
of chorioretinal atrophy. A 
Slit-lamp biomicroscopy revealed lacqaer | i 
cracks to be irregular, yellow lines in the - 
deepest portion of the retina. Large and | n 









TABLE 
SUMMARY OF FINDINGS IN PATIENTS WITH LACQUER CRACKS 











i Axial " Posterior Choroidal Chorio- Peri- 
| E Sex Age, Eye aon Grade Length, Myop " Staphy- Hemor- retinal papillary - 
| yr y mm lomat rhage AMEN Conus | L. 
ION. 28- R ~ 20/70 1 NA+ — —18.00 x | 
29M 28 OR 204 2 x0 -19.50 «x x ix | 
L 2294* 2 3&0 —2.75 x x Eur E | p 
ee Lo 26/70 i TES x e "- 
& M 47 L 20/72 1 NAt — —13.75 x i 
‘Fr 23 -Ko mu i Sa wee x 2: Le 
L 20/40 t OAM. 6» x | - 
6 F 14 R 20/0 2 29.  -—19.75 x x A 
b. 20/40 2 29.8 —21.25 x x x 
PS yg 283 4 RO i 362. iit x x x | 
LC’ 28/20* 1 31.8 —19.50 x x x t 
8— F 19 AR ' 20/40 i- X0  -—16.00 x x x t 
L 20/40 i @1.0  -—1625 x 
9° M 23 R 20/70 2 NA}  -417.25 x » n 
L CF 2 NAT —18.25 x Fuchs’ spot x 
id. F & cR. 20/200 2 $4.7 —-25.50 x | 
L 20/00 2 33.9  —25.00 x 
ucc o oÉ RA 275 i WAP -ipri x 
2o 25 Roa aa — $467 -20.25 x x 
M N^. Ro ENS o4. 31.3 -—1i1950 x x x | 
L 20/40 1 31.7 —21.00 x x 
B A GL. aWaÓ S 2 340 —2200 x x . 


* Vision fell to 20/200 during course of study. 
t Data not obtainable. 
_ {x indicates presence of defect. 
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Fig. 7 (Klein and Curtin). Central color visual fields of patient ( Case 5) whose posterior pole is shown in 


Figure 2. 


medium-sized choroidal vessels could be 
seen to traverse these lesions posteriorly 
(Figs. 1 and 2). There was no irregularity 
or distortion of the neurosensory retina or 
of retinal vessels overlying the lacquer 
cracks; the inner layers of the retina were 
totally undisturbed. 

Functional changes—vISUAL ACUITY— 
Only one eye attained the corrected vision 
of 20/20. In this eye there was grade 1 in- 
volvement of the paramacular area with 
lacquer cracks. The median visual acuity of 
eyes with lacquer cracks of grade 1 was 
20/50, and of grade 2 was 20/100. AI- 
though there was apparent correlation be- 
tween level of visual acuity and degree of 
involvement with lacquer cracks, cases of 
poor vision could usually be ascribed to 
other macular changes such as the Fuchs' 
spot or localized chorioretinal atrophy ( Ta- 
ble). In one patient (Case 2) with grade 2 
lacquer cracks, for example, visual acuity 
dropped from 20/40 to 20/200 in the three 
years between his initial and final evalua- 
tion due to the development of a focal area 
of chorioretinal atrophy at the macula (Fig. 
6). 


Pr» n Y 
EDB wi EPIA ENEN, à arti m d emet 


VISUAL FIELDS—Although the fine, branch- 
ing lines of the fundus lesion could not be 
demonstrated on detailed tangent screen 
studies, eyes with lacquer cracks uniformly 
showed constriction of central fields when 
tested with 6-mm and 2-mm blue and red 
test objects (Fig. 7). Loss of field was more 
pronounced with blue than with red test ob- 
jects. Central visual fields with 6-mm and 
2-mm white test objects were invariably 
normal. 

Results of the H-R-R pseudoisochromatic 
plate tests were normal in nine of the 11 eyes 
tested. Both eyes in one patient (Case 2) 
showed a partial blue-yellow deficiency. 

Fluorescein | angiography— The initial 
change noted in the angiograms was early 
pseudofluorescence of the lacquer cracks. 
No intraretinal or subretinal leakage of dye 
was noted in any case. In the late phase 
only faint hyperfluorescence of the linear 
lesions was seen, probably as a result of 
both late pseudofluorescence and some stain- 
ing of the lesions. All lacquer cracks be- 
haved similarly during angiography (Figs. 
8 and 9). 

Marked thinning of the choroid and pig- 
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nent epithelium in the highly myopic eye 
ind consequent reflection of light from the 
sclera occasionally caused decreased con- 
trast in black-and-white fundus photographs 
during fluorescein angiography. The degree 
to which this was evident depended on the 
amount of light reflected from the sclera, 
but was rarely a hindrance in interpreting 
photographs. 


DISCUSSION 


The results of this study indicate that 
lacquer cracks are unique lesions in the spec- 
trum of myopic fundus changes most prev- 
alent in eyes with gross anatomic distortion 
of the posterior pole. Posterior staphylomas 
and markedly elongated axial lengths were 
present in all eyes studied. There was func- 
tional impairment of the eyes as well. Re- 
gardless of the extent of the lacquer cracks, 
the visual acuity and central visual fields 
demonstrated striking alterations. Only one 
eye obtained a corrected visual acuity of 
20/20, and there was general contraction of 
central color visual fields, greater with blue 
than with red test targets. The latter find- 
ings correlate well with the classical visual 
field findings in eyes with diffuse retinal 
damage.** It is also possible that these vis- 
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Fig. 8 (Klein and Curtin). Preinjection photo- 
graph from fluorescein angiogram of patient with 
lacquer cracks. Note pseudofluorescence of cracks 
in macula. Dark lines correspond to retinal and 
choroidal vessels. Large dark spot corresponds to 
choroidal hemorrhage. This is the same fundus 
shown in Figure 3. 


LACQUER CRACK LESIONS 
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Fig. 9 (Klein and Curtin). Photograph taken 


26.4 seconds after fluorescein injection in same 
fundus shown in Figure 8. Choroidal flush is 
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blocked in area of choroidal hemorrhage. There 


is no dye leakage. 


ual fields were influenced by the Stiles- 
Crawford effect, due to the sloping walls of 
the posterior staphylomas. 


The early and late pseudofluorescence and - 
minimal staining of the lesions are fluores- 
cein angiographic findings compatible with | 


healed fissures in the pigment epithelium- 
Bruch's membrane-choriocapillaris complex. 
If lacquer cracks are indeed defects in tnis 


complex, as slit-lamp biomicroscopy indi- 
cates, leakage of fluorescein from the chorio- 
capillaris might be expected. That this dees - 


not occur suggests that the defect is closed 
by an avascular barrier such as scar tissue. 

Lacquer cracks have been attributed te a 
variety of causes. The most generally ac- 
cepted explanation holds that these are me- 
chanical tears in Bruch’s membrane. These 
tears must also involve the choriocapillaris 
and pigment epithelium because of the in- 
timate anatomic relationship of these strac- 
tures. Lacquer cracks have also been as- 
cribed to either a degenerative process of 


Bruch’s membrane akin to angioid streaks- 


or sclerosis of the choroidal vessels.! -3# 


This study offers no support for the cen- 
cept of sclerosed choroidal vessels giving 
rise to the picture of lacquer cracks. The 
fact that choroidal vessels can be seen to 
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traverse lacquer cracks posteriorly indicates 
that these lesions are not opaque vessels 
but rather linear deficiencies of normal 
. structures overlying the outer layers of the 
choroid. In addition, these results do not 
support the concept of lacquer cracks as a 
primary degenerative lesion of  Bruch's 
membrane. The size, color, distribution, and 
fluorescein angiographic appearance of 
lacquer cracks do not correspond to findings 
in angioid streaks. 

The fluorescein angiographic appearance 
of lacquer cracks in many respects re- 
sembles closely that seen in healed indirect 
choroidal ruptures caused by trauma. Both 
show early pseudofluorescence and later in 
the angiograms, both show pseudofluores- 
cence and faint staining of the lesions. In 
addition, medium-sized choroidal vessels can 
often be seen to traverse both lesions pos- 
teriorly. 

The natural history of these lesions sug- 
gested by the present results is that of rela- 
tively early onset in the prolonged downhill 
course of pathologic myopia. Small choroidal 
hemorrhages, which may resolve asymptom- 
atically, are a frequent accompaniment, 
Lacquer cracks affecting the macula can 
give rise to a typical Fuchs’ spot. With time 
focal areas of chorioretinal atrophy can be 
noted along the course of lacquer cracks and 
in contiguous areas of the posterior pole. 
Finally, the cracks themselves become lost 
in a larger area of myopic chorioretinal de- 
generation. 

We would conclude, on the basis of this 
study, that lacquer cracks probably represent 
healed rents in the pigment epithelium- 
Bruch’s membrane-choriocapillaris complex 
which occur in highly myopic eyes. These 
can be attributed to the gross mechanical 
distention of the posterior sclera and con- 
sequent deformation of the inner layers of 
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the eye. Although they can be relatively in- 
nocuous lesions of themselves, lacquer 
cracks carry a guarded prognosis for the 
retention of central vision in those eyes in 
which they appear. 


SUMMARY 


In evaluating the anatomic and functional 
status of 22 eyes of 14 patients demonstrating 
lacquer cracks, these lesions occurred in the 
eyes of young adults with posterior staphy- 
lomas and markedly increased axial lengths. 
Decreased visual acuity and altered visual 
fields were the rule; choroidal hemorrhage 
and focal chorioretinal atrophy were less fre- 
quently associated. Fluorescein angiography 
revealed early and late pseudofluorescence 
and late staining of the lesions. 

These clinical data suggest that lacquer 
cracks represent healed, mechanical breaks 
in the pigment epithelium-Bruch’s mem- 
brane-choriocapillaris complex. The pres- 
ence of these lesions implies a guarded 
prognosis for the retention of central 
vision, 
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SYNAPTIC LAMELLAE IN RETINOBLASTOMA 


Macpa Rapnort, M.D. 
Budapest, Hungary 


. Electron microscopic studies of retino- 
biastomas are rare. Bierring, Egeberg, and 
Jensen; explain that research workers are 
not attracted by the ultrastructure of tumors. 

Allen, Latta, and Straatsma? performed 
the first electron microscopic studies of a 
retinoblastoma, and other investigations fol- 
lowed.3* Ts'o, Fine, and Zimmerman?* de- 
scribed elements resembling the photorecep- 
tors in retinoblastoma. 

We performed electron microscopic ex- 
aminations in 23 cases of retinoblastoma. In 
one case we found structures not previously 


described. 


CASE REPORT 


A 21-month-old girl was admitted to the clinic 
on Jan. 2, 1974, with a curious reflex in her right eye 
of one vear's duration. 

Family history—A maternal niece died of a 
renal disease at 3 months of age and a second cousin 
died of a liver disease at the age of 1 year. 

History—The child, a product of a second nor- 
mal pregnancy, weighed 3,100 g. A spontaneous 
abortion ended her mother’s first pregnancy in 
the second month of gestation. 

Ophthalmologic examination—The external as- 
pect and the anterior segment of the right eye were 
normal A red reflex was obtained from the nasal 
fundus. However, temporally the reflex was yel- 
lowish-gray, revealing a tumorous mass between 
4 and 9 o'clock that covered the macular region, 
with a 15- to 20-diopter elevation. Several white, 
chalky foci were found on the surface of the 
tumor. The fundus around the optic disk bad a 
grayish-white tint. The left eye was normal. 

All laboratory findings were normal. 

On Jan. 8, 1974, her right eye was enucleated. 
The postoperative period was uneventful ; the child 

was discharged 11 days later. 


MATERIAL AND METHODS 


We dissected the enucleated globe and 
embedded part of the tumor in paraffin for 
hght microscopy. 


From the I. Eye Department, Semmelweis Uni- 
versity Medical School, Budapest, Hungary. 

Reprint requests to Magda Radnót, M.D., I. Eye 
- Department, University Medical School, 1083 Buda- 
pest, Tomo u 25-29, Hungary. 


Thin sections of the tumor tissue, 1 X 1 
mm, were fixed in osmium tetroxide, «m- 
bedded in Araldite, and sectioned by an ultra- 
microtome (Reichert). We contrasted and 
examined the sections in a JEM 7A electron 
microscope. The remainder of the tumor was 
embedded in celloidin. 


The  paraffin-embedded sections 


cells mainly filled by a large nucleus. A rela- 
tively small band of cytoplasm encirclec the 
nuclei. Binuclear and multinuclear cells often 
occurred. The cells were irregularly arramged 
and only a few rosettes (Flexner) were ob- 
served (Fig. 1). 


The electron microscopic sections revealed | 


various shaped cells—round, oval, and 
polygonal cells (Figs. 2-4). Cells with 
processes were found (Fig. 5). Rosettes 
were rare (Fig. 3). The nuclei were mod- 
erately lobular, and often shaped in the form 
of the cell (Figs. 2-4, and 6). Cell division 
was frequent (Figs. 2 and 3) and mutinu- 
clear cells were present ( Figs. 2 and 7). The 
well-known membrane formations were pres- 
ent on the nuclear membrane (Fig. 4). 
These membranes protruded into the cyto- 


Fig. 1 (Radnót). Thin section. A rosette is seen 
in the middle of the photograph. 
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in another, mitochondria (M). There are signs of segregation in the nucleoli (n). Mt indicates mitotic cell 


.(X8,000). 


plasm in several places (Fig. 6). Indentations 
. on the external sheet of the nuclear mem- 
brane were often visible. The chromatin was 
uniformly dispersed within the nucleus. The 


nucleoli showed signs of segregation in al- 


. most every cell. The constituents of the round 


nucleolus were concentrically arranged (Fig. 

8). Few organelles were found in the 
cytoplasm. In some of the cells many mito- 
chondria were seen (Figs. 2, 3, and 6). 
Occasionally, rough endoplasmic reticulum, 
poorly developed Golgi apparatus, and ribo- 
somes were present. Annullae lamelkatae 
were visible in many cells (Figs. 7 and 
9), and glycogen accumulated in many places 
(Fig. 10). — 

_ Junctions bridged these cells. In some 
places they attached from cellular process to 
cellular process, in other places they occurred 
between the narrow plasmic strips encircling 


the nucleus. Desmosome-like formations con- 
stituted one type of junction (Figs. 7 and 
10). Synaptic lamellae and synaptic vesicles 
were seen in many places (Figs. 7 and 10). 
The length of the lamellae varied between 
0.1 and 0.5 y. Occasionally, several lamellae 
formed rows adjacent to each other (Figs. 
5 and 11). 

In other places only single lamellae were 
found (Figs. 7, 10, and 12). In most sec- 
tions examined we found lamellae and vesi- 
cles in all cells joined together; rarely were 
amellae in one cell. In one place we observed 
an invagination characteristic for photore- 
ceptor synapses; however, we did not find 
this formation in any other cell. 


DISCUSSION 


Bierring, Egeberg, and Jensen,* and Allen, 
Latta and Straatsma? studied the changes of 
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Fig. 3 (Radnót). Rosette. One of the cells near the rosette shows mitosis (Mt). The nucleus (N) i 
long and lobular. In some of the cells mitochondria (M) are present and desmosome-like junctions appea 


(D) among the cells (8,000). 


Fig. 4 (Radnót). The 
configuration of the nu- 
cleus (N) is similar to 
that of the cell. There 
are signs of segregation 
in the nucleolus (n), de- 
velopment of cysternae 
(C) and pathologic mem- 
brane formation (Mn) on 
the nuclear membrane 


(<18,000). 
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Fig. 5 (Radnót). Cells with processes and oval nuclei (N) appear. Synaptic lamellae (S1) are seen 
between two cellular processes with synaptic lamellae around them. Mitochondria (M) are seen in the cells 


(Xx 25,000). 
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Fig. 6 (Radnót). Pathologic doubling of the nuclear membrane (Mn) which penetrates into the cyto- 
plasm occurs. The shape of the nucleus (N) follows the configuration of the cell. There are many mito- 
chondria (M) in the cytoplasm (22,000). 
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Fig. 8 (Radnót). Binuclear cell. In the cytoplasm there are some mitochondria (M) and rough endo 


plasmic reticula (Er). Segregation of nucleolus (n). Inset, one of the nucleoli is seen with the individua 
components of the round nucleolus concentrically arranged (16,500). 
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Fig. 10 (Radnót). Accumulation of glycogen particles (G) occurs in many of the cells with desmosome- 
like junctions (D) between cells and synaptic lamellae (S1) (43,000). 
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the nuclear membrane, and Popoff and Ells- 
worth” analyzed them in detail. Alteration 
of the membrane was clearly visible in our 
cases (Figs. 4 and 6). The importance of 
this feature is unknown. There are relatively 
few data on the segregation of the nucleus 
in retinoblastoma. We often observed this 
phenomenon (Fig. 8). Segregation in tumors 
is produced by antibiotics, carcinogenic ma- 
terials, various physical (e.g., ultraviolet ra- 
diation) and biologic (e.g., viruses and my- 
coplasms) agents. We excluded the influence 
of these agents here. 

Ts'o, Fine, and Zimmerman!* described 
elements resembling photoreceptors but we 
saw none; only a few rosettes were seen. 

Albert, Dalton, and Rabson" observed 
neurotubuli in retinoblastoma. Choux and 
associates!5 reported on the occurrence of 
neurotubules and synaptic vesicles. 
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Fig. 11 (Radnót). Axo- 
somatic and axo-axonal junc- 
tions occur. Desmosome-like 
junctions. (D), synaptic la- 
mellae (Sl) and synaptic 
vesicles are seen in several 
places. Distinct pores (P) 
appear on one of the nuclei 


(25,000). 


We attach special importance to the pres- 
ence of synaptic lamellae and synaptic vesi- 
cles. Synaptic lamellae are found in the 
synapses of photoreceptors in the outer plexi- 
form layer and in the bipolar synapses in 
the inner plexiform layer. The sizes of the 
lamellae in our case resemble those in the 
synapses of the inner plexiform layer. We 
observed longer lamellae occasionally. Neither 
of the cellular junctions correspond to the 
synapses in the normal retina, regarded as 
imitations of the normal synapses. They do 
not correspond to normal retinal structures 
either in size or in the composition of the 
pre- and postsynaptic components. The pres- 
ence of synaptic lamellae and vesicles un- 
equivocally proves the neural origin of the 
tumor, because such structures are never 
found in glial cells. 

Iwamoto, Witmer, and Landolt?’ described 
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synaptic lamellae in one diktyoma. According 
to my knowledge these structures have not 
been described in retinoblastoma. 


SUMMARY 


During the electron microscopic examina- 
tion of the retinoblastoma in a 21-month-old 
girl, we found numerous synaptic lamellae 
and synaptic vesicles in addition to other 
known features. These lamellae and vesicles 
can be regarded as additional proof of the 
neural origin of retinoblastoma. 
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TEMPERATURE RISE REQUIRED FOR PRODUCTION OF MINIMAL 
LESIONS IN THE MACACA MULATTA RETINA 


LESLIE A. Prieger, M.S., C. P. Carn, Pu.D., AND A. J. WE cH, PH.D. 


Austin, Texas 


The minimum amounts of energy required 
to produce a thermal lesion in the light- 
irradiated eye have been determined by sev- 
eral different criteria. A common criterion 
for threshold measurements has been the 
appearance of an ophthalmoscopically visi- 
ble lesion at a selected time, usually five 
minutes to one hour after exposure.’ Other 
threshold criteria have been histologic and 
histochemical changes in the fundus or 
changes in evoked potentials recorded from 
the visual system.! A 24-hour observation 
time after exposure has yielded a threshold 
at 70 to 8096 of the immediately visible 
lesion criterion. Changes in the evoked 
cortical potential’ and a reduction in the 
electroretinogram b-wave* have been noted 
at 25 and 50% of the immediately observable 
lesion criterion. Preliminary studies, using 
fluorescein angiography, have indicated that 
some damage occurs at subthreshold ex- 
posures approximately 50% below the five- 
minute visible lesion threshold.* 

Absorption of light in the pigment epi- 
thelium and choroid produces local heating 
that may lead to the denaturation of protein 
at the site of the irradiation. If a critical 
temperature is exceeded, a region of damage 
is defined where the denaturation reaction 
has been completed.* This critical tempera- 
ture is a function of both a reaction rate 
coefficient and exposure time. Thus the 
damaged area is a function of the tempera- 
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ture-time history of the retina. The accurate 
measurement of temperature rise in the 
fundus is essential to understand the rate 
process mechanism for thermal damage to 
the eye. | 

Although a number of attempts were 
made to measure fundus temperature, "' 
none of the techniques yielded valid tran- 
sient responses for the laser-irradiaed 
eye. The measurements have been made 
with either relatively large bulk wire thermo- 
couples, compared to retinal image diameter, 
or with extremely slow-response thermo- 
couples with respect to the rise in tissue 
temperature. Many measurements include 
the thermocouple rises due to direct heat- 
ing of the probe by the light source. In 
order to achieve reasonable measurements 
without excessive perterbation of the tissue's 
thermal response, the following criteria must 
be met: (1) Thermal properties of the 
thermocouple should match the proper-ies 
of the medium. (2) Thermocouple diameters 
should be approximately !4o of the diameter 
of the retinal image.? (3) The thermal 
response time of the thermocouple-tissue 
system should be approximately the same as 
the response time of the tissue. For the 
fundus, the thermocouple-tissue response 
should be less than 1 msec.? (4) The re- 
sponse of the probe to direct heating shculd 
be faster than the response time of the ther 
mocouple-tissue system. The direct hea‘in 
artifact can be subtracted from the thermo- 
couple measurement to yield the tissue tem 
perature. | 

Two of us ( C.P.C. and A.J.W.) develcpe 
a technique for dynamic temperature mea 
surement of the laser-irradiated fundus usin 
10 to 60 y, probe-type, thin-film thermocou 
ples. The thermocouple is a copper-nickl 
junction fabricated on a quartz substrate 
The thermal properties of the probe clesel 
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approximate those of the medium. Since the 
0.5-u. thick thermocouple junction is only on 
the flat tip of the probe, temperature can be 
measured in the various layers of the eye 
(pigment epithelium, choroid, and sclera). 
The beam half-power diameter should be at 
least ten times the probe diameter to minimize 
measurement artifact, including temperature 
averaging by the probe. 

The purpose of this research is to measure 
the temperature associated with the five- 
minute ophthalmoscopically visible lesion 
threshold criterion. The linearity of the tem- 
perature rise vs. corneal power for a given 
image distribution on the retina allows ex- 
trapolation of the temperature rise for the 
five-minute criterion to any other criterion 
desired. 


METHODS 


We used a surgical procedure that ex- 
posed the backside of the eye of anesthetized 
monkeys. Pentobarbitol ( Nembutal) was in- 
jected through a catheter inserted in a large 
vein of the hind leg to keep the animal se- 
dated. Ear bars mounted on a platform 
secured the animal's head. 

A midline incision in the scalp was made 
from the supraorbital margin of the frontal 
bone extending to approximately 3 cm be- 
yohd the junction of the frontal and parietal 
bones. Two incisions in the skin were made 
approximately perpendicular to the midline in- 
cision, One was along the supraorbital margin 
from the midline incision to the zygomatico- 
temporal foramen. The other incision ex- 
tended from the midline incision to the back 
of the ear. The fascia of the temporal mus- 
cle was cut along the superior temporal line 
and the temporal muscle was elevated and re- 
flected away from the skull to expose the 
posterior portion of the bony orbit. A dental 
drill was used to remove bone to expose the 
back of the eye, in an area between the 
anterior and posterior ethmoidal foramina. 
The periorbital fat and a portion of the 
lacrimal gland were then removed and the 
sclera was cleared of all fascia for probe in- 
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sertion. The insertion area for the probe was 
generally within 1 to 2 mm of the macula 
or in the macula. 

Three sutures were placed in the conjunc- 
tiva to bind the eye to an eyeholder (a ring 
connected to an adjustable arm mounted on the 
animal platform) that prevented eye move- 
ment during temperature measurements. The 
eyeholder was adjusted to the correct height 
and position, and a contact lens was mounted 
on the cornea to prevent the eye from dry- 
ing. 

The animal platform was positioned with a 
five-degree-of-freedom animal holder to pro- 
vide a clear view of the retina through a 
fundus camera. A point as near as possible 
to the macula was chosen as the site of probe 
insertion. The point was positioned in the 
crosshairs of the fundus camera, and a low- 
intensity argon continuous wave laser beam 
(488 nm) was directed to it. The size and in- 
tensity of the laser image at the retina was 
controlled with lenses and neutral density 
filters. The resulting laser spot would be ob- 
served on the sclera from behind and served 
as a marker for inserting the probe. Low laser 
energies were used during insertion of the 
probe to prevent thermal damage to the fun- 
dus. 

The thermocouple probe was inserted into 
the sclera by mearis of an ultrasonic dental 
drill. A hole was first drilled in the sclera with 
a sharply pointed probe (1- to 3-p. tip diam- 
eter). A long focal length microscope 
mounted above the animal was then used to 
locate the hole for the insertion of the 10- 
to 20-y. temperature probes. After insertion 
of the probe, its depth was adjusted by ob- 
serving the position of the probe tip in the 
vitreous humor with the fundus camera. 
When the probe was just visible, it was ap- 
proximately 10 y. in front of the pigment epi- 
thelium. With the probe visible, the animal 
holder was adjusted until the probe tip was in 
the approximate center of the retinal image. 
The direct absorption characteristic of the 
thermocouple during 1.6-msec shuttered laser 
pulses was used to position the probe in the 
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> to direct absorption). » By 
ie animal about the vertical axis 
(a horizontal scan), the relative 
im ‘radiance profile and image 
vere ciiin by the direct absorption 
a de Aioni This measurement is 
readily quantified because the temperature- 
response time due to direct absorption is 
faster than that due to conducted heat.!? 
Temperature changes in the probe due to 
. direct absorption appeared as a step increase 
with the start of the light pulse and again 
at the end of the light pulse. 

= The probe was withdrawn to the center of 
(he pigment epithelium from the vitreous in 
| ed -— The position of maximum tem- 
‘perature: rise due to the conduction for ir- 
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Fs 
ron laser beam and the center of the pigment epi- 
. theli um, measurements would be made radi- 
| prs aud axially in the fundus. The position 
of the temperature probe with respect to 
the retinal image may be varied in the hori- 
zontal plane of the eye in 50- to 100-y. steps 
to provide radial measurements (horizontal 
scan). Measurement may be made along the 
-= path of the probe of insertion to provide 
temperatures in the axial direction. Gen- 
erally, the probe track was at an angle of 0 to 
. 20 degrees from the axial direction for 
" . paramacular insertions, and 12 to 30 degrees 
for macular insertions. Fundus temperatures 
were measured for variations in light duration 
from 1.6 msec to ten seconds. All measure- 
ments represented temperature variation from 
a reference value of 37°C. 
= The temperature of the retina was moni- 
. tored and maintained at BFPO 3- 19C forall 
threshold measurements. The 37°C base- 
; line was set prior to probe insertion by in- 
puenting the ne in a water bath maintained 
(a PA T cope s a adi 
ri mr rd d Sonde ad adjust 
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Subthreshold temp erat 
were made with the probe cer A 
laser image and in the pigment ep epith 
Several runs for subthreshold laser 
posures were made for exposure d durat 1 
from 20 msec to ten seconds oe 
images of 100 to 200 p. The thi eia old 
then determined at positions 0. 
on either side of the probe inser 
various times of exposure. ‘The 
temperature was then extrapola 
subthreshold measurements to! th : thresh 
laser power value. Laser power was | 
for each run using a radiometer. T he T 
temperature rise in the eye was measur 
a 10- to 20-4. thermocouple with res 

37°C reference junction. i: 
tained within +0.05°C by a p 
controlled oven. The system b: 
the thermocouple measurement w C 
current to 10 kHz. The system m ichs 1e. 
error was +0.2°C. Tenpera A 7 
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recorded on analog tape and conver T 
digital tape at a 1- to 8-kHz rate. 
All measured temperatures were c on 


to the heat condés equation f 
fundus.**""® 
RESULTS $2 n. 
Temperature rise in the center of 
pigment epithelium for a pose cn i 
laser (488 nm) exposure is shown i in F 
1. Also included is a plot of compute r -er 
perature determined from the « O omy ite 
model. A summary of acip PN i cle 
pigment epithelium temperatures at the e 
of one- and ten-second exposures is shov 
Figure 2. Model-predicted irgend 
the center of the pigment epithelium are ge 
erally 25 to 30% lower than the bos 
mentally measured temperatures, indie ated b 
by the plotted line (Fig. 2). The i age 
sizes for all runs are 100- or. dene | if 
diameters. No statistically si "n 1 
. deren i in the temperate a 
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© EXPERIMENTAL 
© MODEL 





| 10 


TIME (Seconds ) 


Fig. 1 (Priebe, Cain, and Welch). Plot of temperature rise vs. time (log scale) for experimentally 
measured and model-predicted temperatures in the center of the pigment epithelium. The model predicts 
higher temperatures at short times (less than 60 msec) than the measured temperatures. The ten-second 


to produce a lesion five minutes after ex- 
posure is seen between the 100- and 200-u. 
images. 

The model uses the conductivity and spe- 
cific heat of water in the conduction equa- 
tions and does not include the possibility of 
light absorption in the sclera. A transmit- 
tance of 0.636 is used for the preretinal 
ocular media for the 488 nm argon wave- 
length. The computed temperatures are a 
function of the experimentally measured 
corneal power and the retinal image profile 
obtained from direct absorption measure- 
ments at the retina. 

The linearity of the temperature in the 
center of the pigment epithelium vs. corneal 
power is demonstrated for exposure dura- 
tions of one and ten seconds (Fig. 3). The 
straight lines on the graph have a slope of 


l. The temperature is linear for temperature 
rises of at least 42°C, which corresponds to 
an absolute temperature of 79°C. 

Threshold temperatures were measured 
for exposure durations from 20 msec to ten 
seconds for eight paramacular and seven 
macular insertions (Fig. 4). The thresholds 
at ten seconds for the macular insertions 
vary from 17.5 to 21.5°C with an average 
value of 20.5°C. The thresholds for the 
paramacular exposures at ten seconds are 
approximately 24.89C for seven insertions 
with one point at 22°C. At one second, the 
paramacular exposures average 29°C while 
the macular threshold temperature average is 
25.6?C. The threshold temperature increases 
to approximately 39.49C for a 0.1-second 
paramacular exposure and 32.5°C for a 
macular exposure. The average temperature 
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Fig. 2 (Priebe, Cain, and Welch). Plot of one-second and ten-second, model-predicted temperature vs. 
experimental temperature for 11 eyes. The straight line on the plot has a slope of .77. The beam half-power 
diameters are 100 to 200 u. No significant difference is noted in threshold temperatures between 100 and 


200 u images. 


for four macular threshold runs for a 40- 
msec exposure is 35.5?C. 

Threshold retinal dose vs. exposure time 
for a 100- to 200-p half-power points of the 
truncated gaussian retinal irradiance profile 
was plotted ( Fig. 5). The threshold dose for a 
ten-second threshold exposure is 360 joules/ 
cm? at the center of the retinal image. The 
data are compared with the data of Ham and 
associates!" for 800-y images. The data ex- 
hibit a nearly constant relationship to Ham's 
data for exposure times below one second. The 
temperature data are parallel to Ham's da:a 
for exposures of one and ten seconds. The 
threshold dose in Figure 5 is the calculated 
irradiance at the center of the retinal image 
assuming a transmittance of the ocular media 


of 0.636. 


Peete te ee E 


DISCUSSION 

The model predictions are 25 to 30% 
lower for all values. Several experimental 
factors influence the model data that could 
cause an error in the predicted temperature. 
The first and most important variable is -he 
retinal image diameter measured during -he 
experiment. A measured retinal image rad:us 
that is smaller than the actual image rad:us 
causes higher predicted temperature valves. 
Omission of the sclera may cause the model 
to predict a lower temperature than the mea- 
sured values since some light may be re- 
flected from the boundary between the 
sclera and choroid and absorbed in the 
choroid. The use of the conductivity of 
water in the model may lower the computed 
temperature from measured values. Sub- 
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Fig. 3 (Priebe, Cain, and Welch). Plot af temperature rise in the pigment epithelium vs. corneal power 
(log scale) for 11 monkeys. The criterion for linearity is indicated by the straight lines through the data 


that have a slope of one. 


stitution of a conductivity of 1.3 X 10-3 
(brain tissue conductivity) vs. 1.5 X 10^ 
(conductivity of water) into the model pro- 
vides a closer fit between model and ex- 
perimental data.!? 

Temperature rises measured in the fundus 
are linear over a wide range of temperatures. 
The data show a linear relationship between 
temperature rise above 37°C and corneal 
power for measured temperatures of ap- 
proximately 5 to 42°C (Fig. 3). This repre- 


sents a range of 42 to 79°C referenced to 
OF. 

Macular thresholds are approximately 
20% lower than paramacular thresholds for 
exposure durations of 0.1 to ten seconds. The 
lower threshold value for the macular ex- 
posures may be caused by a difference in the 
axial temperature profile or by local blood 
flow differences. The horizontal temperature 
profile may influence the lesion threshold. 
Differences in relative protein concentrations 
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Fig. 4 (Priebe, Cain, and Welch). Plot of threshold temperature rise vs. time of exposure (log scale) 
for eight paramacular and seven macular exposures. All temperature data are corrected for rectal tem- 


perature variations from 37°C. 


in the macular and paramacular areas of the 
eye also affect the rates of damage. A higher 
concentration of protein in the macula im- 
plies a lower threshold temperature. 
Greater variations in the threshold tem- 
perature data are seen for short durations 
than in the ten-second exposure. The reason 
for this variation may be imprecise position- 
ing of the thermocouple probe. If the probe 
is not precisely at the right position (center 
of the pigment epithelium) in three dimen- 
sions for a gaussian profile, the temperature 
measurement error for 40-msec exposures is 
much greater than for ten-second exposures. 
Longer times of exposure require less precise 
positioning of the probe radially and axially 
because temperature distribution is flattened 
as the surrounding tissue tends toward equi- 
librium.* At shorter times the temperature 


profile has the approximate shape of the 
beam distribution of the laser image. 


DISCUSSION 


For all exposures the average threshold 
temperature for macular and paramacular 
lesions differs by approximately 2096. The 
reason for the lower macular threshold tem- 
perature is not known but several hypotheses 
for the difference can be tested experimen- 
tally. Measurements of axial and horizontal 
temperature distributions may indicate rea- 
sons for the difference in the macular and 
paramacular thresholds. 

A comparison of measured temperature 
and model predicted temperatures indicates 
that the model consistently predicts 2596 
lower temperatures at ten seconds ahd higher 
temperatures at times shorter than 0.1 sec- 
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Fig. 5 (Priebe, Cain, and Welch). Plot of threshold retinal dose (j/cm*) vs. time of exposure for oph- 
thalmoscopically visible lesions five minutes after exposure. The threshold energy dose is the calculated 
irradiance at the center of the retinal image using measured corneal power and retinal beam profile. The 
transmittance of the preretinal ocular media at 488 nm is 0.631. 


ond. These discrepancies result from the epithelium and choroid, and the assumptions 
choice of various model parameters such as for gc (product of density and specific heat 
transmittance of the preretinal ocular media, which is called volumetric specific heat) and 
the absorption coefficients for the pigment Kelvin (conductivity). The deletion of the 


Z Ai er e T^c - + PRET were $4 <—— = 
me "VE ye OO ee UCET ra | ee Se ee Oe ee 





VOL. 79, NO. 3 


sclera from the model also fails to account for 
approximately 20% of the energy entering 
the eye. 

This study will provide a starting point 
for the formation of a rate process model 
for retinal thermal injury. Further studies 
that will provide more information for the 
rate process model conducted in this lab- 
oratory include measurements of tempera- 
ture thresholds for longer and shorter dura- 
tions than those presented here and measure- 
ments of axial and horizontal temperature 
profiles in the macular and paramacular re- 
gions. The data for threshold temperature 
rise coupled with data for the axial and 
horizontal scans will be useful in determining 
the existence and extent of injury to the 
retina produced by intense light sources. 


SUMMARY 


Fundus temperatures of the rhesus mon- 
key were measured with argon laser (488 
nm) irradiations that produced minimal, oph- 
thalmoscopically visible lesions five minutes 
after exposure. Measurements were made 
with 10- to 20-u tip diameter, copper-nickel 
thermocouples. Preliminary data included 
measurements at eight paramacular sites and 
seven macular sites. The threshold tempera- 
ture rise was 17 to 26°C for a ten-second 
exposure at these sites. Decreasing the ex- 
posure duration to 20 msec increased the 
threshold temperature rise range to the in- 
terval between 30 and 40°C. The tempera- 
ture measurements in the eye were compared 
to a computer solution of the heat conduction 
equation. 
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AQUEOUS HUMOR rH CHANGES AFTER EXPERIMENTAL 
ALKALI BURNS 


C. A. Paterson, Pu.D., R. R. Prister, M.D., AND R. A. Levinson, B.S. 


Denver, Colorado 


Severe alkali burns of the eye produce 
immediate injuries which are irreversible in 
some tissues."* The degree of corneal 
opacification is determined primarily by the 
pH and the duration of exposure.? Irre- 
versible injuries may occur in the lens, 
with later development of a cataract. In- 
jured vascular and epithelial tissues of the 
anterior uvea may also produce an inflam- 
matory necrosis and persistent anterior 
uveitis. 

It is important to know if any of these 
changes could be caused, or made worse, by 
persistent high pH levels in the aqueous 
humor. In this study, changes in aqueous 
humor pH were monitored continuously 
using a pH microelectrode placed in the an- 
terior chamber. The technique allowed for 
evaluation of various modalities that have 
been advocated in the immediate treatment 
of alkali burns of the eye. 


MATERIALS AND METHODS 


New Zealand albino rabbits were anesthe- 
tized with urethane and their heads fixed in 
a vertical position. The anterior chamber 
was cannulated with a 25-gauge needle con- 
nected to a saline reservoir set at 20 mm 
Hg. An oblique tract was made through the 
peripheral cornea down to Descemet's mem- 
brane with a 23-gauge needle. The pH 
microelectrode, sealed into a 2l-gauge 
needle (Microelectrodes, Inc, Model MI- 
408), was inserted down the tract and into 
the anterior chamber, achieving a fluid- 
tight seal. The tip was positioned in the 
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middle of the anterior chamber. The tap to 
the saline reservoir was then closed. The 
reference electrode (MI-401) was placed in 
the conjunctival sac of the contralateral eye. 
Prior to insertion into the eye, the pH 
microelectrode was calibrated between pH 7 
and 10 using standard solutions. Changes in 
pH were measured on an Orion Model 401 
pH meter and recorded on a Heathkit IR- 
18M strip chart recorder. 

When a steady pH was attained in the 
experimental eye, alkali was applied directly 
to the exposed cornea and perilimbal region 
over a 10- to 20-second time period using 
automatic micropipets. The pH in the an- 
terior chamber was then monitored for two 
hours. At the end of that period, the 
aqueous was withdrawn and the pH checked 
using a Fisher microprobe combination 
electrode. Aqueous humor pH curves were 
obtained from groups of three rabbits fol- 
lowing application of 20 ul, 50 ul, and 100 
ul of 2N sodium hydroxide (pH 13) and 
100 ul of 81N ammonium hydroxide 
(28.5% ; pH 12.4). In three more rabbits 
100 wl alkali was applied to one eye and the 
pH of only the aspirated aqueous humor 
was determined six hours after the burn. 

In another series of experiments, 100 
ul of 2N sodium hydroxide was applied to 
the cornea of three enucleated human eyes 
to determine the pH changes during the first 
30 minutes. 

To determine the effect of various treat- 
ment modalities on aqueous humor pH, 
rabbit eyes were burned with 100 ul 2N 
sodium hydroxide and divided into four ex- 
perimental groups each containing three 
rabbits: 

1. Two minutes after the alkali burn the 
eyes of these rabbits were rapidly flushed 
with 20 ml of saline and then lavaged with 
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0.9% saline dripped at a rate of 30 drops 
per minute. 

2. Two minutes after alkali burning, 
paracentesis was performed and 0.15 pl of 
aqueous humor was withdrawn. The eyes 
were then lavaged as in step 1. 

3. Paracentesis and withdrawal of 0.15 yl 
of aqueous humor two minutes after alkali 
burning were followed by a 0.15-ml intra- 
cameral injection of phosphate buffer (pH 
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7.2) 40 minutes later. 

4. Paracentesis and withdrawal of 0.15 
ul of aqueous humor two minutes zfter 
alkali burning were followed immediately 
by a O.15-ml intracameral injection of 
phosphate buffer. 


RESULTS 


Following applications of 20 pl, 50 wl and 
100 ul of 2N sodium hydroxide there was 
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Fig. 2 (Paterson, Pfister, and Levinson). Change in rabbit aqueous humor pH following application 
of 100 ul of 8.1N ammonium hydroxide to the cornea. External lavage with saline was begun about seven 
minutes after the alkali application. The curve represents the mean data from three animals. The maxi- 


mum standard error at any given time was + 0.5. 


a delay of about one minute before signifi- 
cant pH rises began in the aqueous humor 
in each instance (Fig. 1): 20 ul of sodium 
hydroxide applied to the eye resulted in a 
pH rise from 7.5 to a maximum of 10.2 in 
about six minutes, declining to 8.5 to 9.0 
in two hours; 50 wl of sodium hydroxide 
resulted in a maximum aqueous humor pH 
of 11.9 at about three to four minutes, de- 
clining to about 10 at two hours; 100 ul of 
sodium hydroxide resulted in a rise of aque- 
ous pH from 7.5 to 12 in four to six min- 
utes, declining to 10.5 in two hours. At 
six hours the pH was still 9.5. When 100 
ul of 8.1N ammonium hydroxide was ap- 
plied to the eye, the maximum pH was 


10.8; 80 minutes later the pH was about 9.3 
(Fig. 2). When 100 ul of 2N sodium hy- 
droxide was applied to three enucleated 
human eyes, the aqueous pH rose to about 
12 in four minutes (Fig. 3). 

Continuous flushing of the external eye 
with saline, beginning two to three minutes 
after the 100 ul sodium hydroxide burn, 
failed to lower the peak of the pH rise; 
after two hours the pH level was only 0.5 
to 1 pH unit below the controls (Fig. 4). 
Paracentesis and emptying of the anterior 
chamber at two minutes resulted in a sus- 
tained pH drop to 10 in one minute (Fig. 
5, a). Intracameral injection of 0.15 ml 
of phosphate buffer into the same eye at 
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Fig. 4 (Paterson, Pfister, and Levinson). Influence of external saline lavage on aqueous humor pH 
changes following application of 100 ul of 2N sodium hydroxide to the rabbit cornea. Each curve rep- 
 resents the mean data from three animals. The maximum standard error at any given time was + 0.4 


in control eyes and + 0.5 in flushed eyes. 
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40 minutes resulted in a further fall of 1.5 
pH units (Fig. 5, b). When both paracen- 
tesis and phosphate buffer reformation were 
done consecutively, beginning two minutes 
after the alkali burn, the pH fell to 9 in 
ten minutes and 8.5 in 30 minutes (Fig. 5, 


c). 
DISCUSSION 


Grant? showed that pH levels of 11.0 
or greater in the aqueous humor are re- 
quired for injury of the cornea, iris, and 
lens. In our experiments using 50 yl and 
100 pl of 2N sodium hydroxide and 100 ul 
of ammonium hydroxide, the aqueous 
humor pH rose well above that level, and 
was therefore presumably sufficient to in- 
duce iris and lens changes. Such high pH 
levels in the aqueous humor following an 
alkali burn have not been reported previ- 
ously. Grant, using a similar preparation 
of ammonium hydroxide, failed to detect 
aqueous humor pH levels of greater than 
10. This, however, was probably due to 
almost immediate external irrigation of the 
eye, within 10-20 seconds, following the 
application of alkali. 

The delay of about one minute after alkali 
application before significant pH changes 
occurred in the aqueous was probably due 
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Fig. 3 (Paterson, Pfister, and Levinson). Chznge 
in anterior chamber pH following applicatior of 
100 ul of 2N sodium hydroxide to the cornea of 
enucleated human eye bank eyes. The curve repre- 
sents the mean data from three eyes. The maximum 
standard error at any given time was + 0.3. 
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to the time for diffusion through the corneal 
stroma. There was little difference between 
the delay in the rabbit and enucleated 
human eyes. Also, the peak pH attained in 
the human eye was almost identical to that 
following a similar burn in the rabbit eye. 
The lack of a fall in pH equivalent to that 
in the rabbit eye aíter 30 minutes was 
probably due to absence of buffering mecha- 
nism in the dead human eye. 

The most interesting finding was the per- 
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Fig. 5 (Paterson, Pfis- 
ter, and Levinson). In- 
fluence on rabbit aqueous 
humor pH changes due to 
application of 100 ul 2N 
sodium hydroxide of (a) 
immediate paracentesis, 
(b) immediate paracente- 
sis and later reformation 
of the anterior chamber 
with phosphate buffer, and 
(c) immediate paracen- 
tesis and anterior chamber 
reformation. Each curve 
represents the mean data 
from three animals. The 
maximum standard error 
at any given time was 
+= 0:5. 
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sistence of high pH levels (7511.0) in the 
aqueous humor following 50- and 100-ul 
alkali burns (Fig. 1). It is difficult to 
understand how continuing intraocular in- 
jury could not occur from such persistently 
high pH. The aqueous humor pH was not 
greatly influenced by external lavage be- 
ginning two to three minutes after the burn, 
a situation designed to correlate as closely 
as possible with the clinical situation. How- 
ever, the pH was lowered appreciably (12 
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to 10) by paracentesis alone and further 
lowered by immediate or delayed intra- 
cameral administration of phosphate buffer. 
In 1920, Siegrist® presented experimental 
evidence for the value of paracentesis in the 
immediate treatment of alkali burns, but 
Grant? was unable to confirm this. 

We could not determine whether immedi- 
ate lowering of aqueous humor pH wouid 
influence the degree of injury to anterior 
uveal tissue or lens from our results. Grant? 
demonstrated that permanent intraocular in- 
jury resulted from perfusion of the anterior 
chamber for five minutes with ammoniated 
saline at pH 11; no permanent injury was 
caused at pH 10. However, in our experi- 
ments, even after a 20-vl alkali burn, the 
aqueous pH was in excess of 10 for as 
long as 25 minutes. More important, though, 
50-4] and 100-41 burns resulted in an aqueous 
pH greater than 11 which persisted for about 
an hour in control eyes and about 30 minutes 
in externally irrigated eyes. On the basis of 
these experiments it seems advisable that in 
addition to external lavage, moderately 
severe and severe alkali burns should be 
treated immediately by paracentesis and 
if possible with anterior chamber reforma- 
tion using sterile phosphate buffer or other 
sterile irrigant solutions. Such an approach is 
advisable even several hours after a severe 
alkali burn. 


SUMMARY 


Following application of 2N sodium hy- 
droxide, or 8.1N ammonium hydroxide to 
rabbit cornea, the aqueous humor pH 
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reached a maximum of 102, 11.9, and 
12 within six minutes following 20-, 5C-, 
and 100-4] sodium hydroxide burns, re- 
spectively ; after two hours the pH had fallen 
to 8.5, 10, and 10.5. The maximum rise fol- 
lowing application of 100 ul of ammonium 
hydroxide was 10.8, declining to about 
9 at two hours. The fall in pH following a 
100-ul sodium hydroxide burn was not 
greatly influenced by external lavage. How- 
ever, the pH was significantly lowered (:2 
to 10) by paracentesis alone and further re- 
duced by immediate or delayed intracameral 
administration of phosphate buffer. On the 
basis of these results moderately severe and 
severe alkali burns of the eye should be 
treated by paracentesis and if possible with 


anterior chamber reformation with a sterile 


solution. 
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KAPOSI'S SARCOMA OF THE CONJUNCTIVA 
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Incidences of Kaposi’s hemorrhagic sar- 
coma, a tumor that had been comsidered 
unique and bizarre, have been reported more 
frequently. In 1960, Dutz and Stout? col- 
lected data on 1,256 patients with this tumor. 
Much of this experience originated in South 
and Central Africa where there is a high 
incidence among Bantu natives. The disease 
affects those between the ages of 50 and 70, 
and occurs primarily in men (80-90% ) 2-4 

Herpes virus has been suspected as the 
cause, but there is no definite immunologic 
evidence to suggest spread by an infectious 
microorganism. Immunologic incompetence 
may be a factor that explains some of the 
features in Africans. 

The sarcoma originates in the skin, ini- 
tially as a bluish-red macule on the lower 
extremities. Nonpitting edema of the ex- 
tremities is common later in the course of the 
disease, apparently due to fluid accumulation 
in the corium. The condition seems to be a 
systemic disease of multicentric origin, pro- 
longed duration, and rarely characterized by 
actual metastases. The cause of death is often 
a second primary tumor such as malignant 
lymphoma (notably Hodgkin’s disease), 
leukemia, or a primary carcinoma with a 
separate histogenesis. Fortunately, the tu- 
mors of Kaposi’s sarcoma, especially in the 
early vascular stage, are radiosensitive. 
When the lesions become hardened and 
fibrotic, they lose their sensitivity. Treat- 
ment has consisted of systemic chemotherapy 
and surgical excision of isolated nodules. 

Sacks, Mortada,? and Lieberman and 
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Llovera? reported cases of Kaposi’s sar- 
coma involving the conjunctiva. The disease 
rarely presents in the eyelids; a well-docu- 
mented orbital case is not on record. The 
superficial locations of the lesions may re- 
flect differential susceptibilities of the 
microvasculature to the disease. 


CASE REPORT 


A 75-year-old man, examined in April 1971, had 
chronic injection of the left eye for three years 
(Fig. 1), which failed to improve with previous 
topical antibiotic corticosteroid therapy. 

The left eye had occasionally developed small 
external hemorrhages, and during the previous 
several months, a nodular, firm mass appeared in 
the lateral bulbar conjunctiva; this mass did not 
blanch with pressure. The tarsal conjunctiva was 
spared, and the tumefactions stopped short of the 
corneoscleral limbus (Fig. 2). 

Examination of the globe indicated surgically in- 
duced aphakia with normal ocular tension; corrected 
visual acuity was 20/25 in each eye. There was 
no proptosis, and no orbital bruit. Diffuse hemor- 
rhagic conjunctival thickening was possibly due 
to carcinoma in situ, or to Kaposi’s sarcoma. 

Kaposi’s sarcoma of both legs had been estab- 
lished histopathologically three years before the 
conjunctival involvement appeared. He had re- 
ceived 3,100 rads of radiotherapy in divided doses 
over a three-month period to both lower ex- 
tremities. 

A biopsy specimen of the conjunctival tumor 
in April indicated Kaposi’s sarcoma. We ad- 
ministered 1,000 additional rads to the left eye in 
September, during a three-week period, producing a 
moderate regression in the conjunctival tumor 
(Fig. 3). Six months later, corrected visual acuity 
in the left eye was 20/200. The optic disk was pale, 
possibly due to radiation changes. The conjunctival 
tumor continued to regress moderately. 


MICROSCOPIC DESCRIPTION 


The conjunctival tumor studied histopath- 
ologically with hematoxylin and eosin, Fon- 
tana, reticulum, and trichome stains revealed 
spindle-shaped cells with elongated oval nu- 
clei, tending to group in fascicles (Fig. 4). 
Mitotic figures were rare, and melanin gran- 
ules were not seen with the Fontana stain. 
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Fig. 1 (Howard, Jakobiec, and DeVoe) Chronic 
hemorrhagic thickening of the conjunctiva of the 
left eye (three-year duration) in a 75-year-old man. 





Fig. 2 (Howard, Jakobiec, and DeVoe). The 
tarsal conjunctiva fails to exhibit the beefy thick- 
ening characterizing the bulbar conjunctiva. 





Fig. 3 (Howard, Jakobiec, and DeVoe). After 
radiotherapy, the conjunctival tumor regressed 
moderately at the corneoscleral limbus, where 
there is a zone surrounding the cornea partially 
free from injection and thickening. 





Fig. 4 (Howard, Jakobiec, and DeVoe). Con- 
junctiva at top. Spindle cells are grouped in inter- 
lacing fascicles (hematoxylin and eosin, X100). 


Fig. S (Howard, Jakobiec, and DeVoe). Spindle 
cells tend to aggregate around clefts and round 
lumina (hematoxylin and eosin, X200). 


Fig. 6 (Howard, Jakobiec, and DeVoe). Con- 
junctiva at top. Clefts, lumina, and medium-sized 
blood vessels in the tumor. Erythrocytes and hem- 
osiderin are present in the intercellular spaces 
(hematoxylin and eosin, X100). 
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Some areas were more fibroblastic and col- 
lagenized than others, as tumor cells tended 
to form irregular clefts, round lumina, and 
mantles around medium-sized vessels (Fig. 
5). Erythrocytes and hemosiderin were pres- 
ent in intercellular spaces ( Fig. 6). The con- 
junctiva overlying the tumor was modified to 
a metaplastic  nonkeratinized squamous 
epithelium (Fig. 5), indicating a Kaposi’s 
sarcoma diagnosis. 


COMMENT 


Since Kaposi's sarcoma evolves in the sub- 
epithelial tissues, greater tumefaction is an- 
ticipated in conjunctival sections possessing 
greater substantia propria. This supposition 
is demonstrated by the patient's clinical ex- 
amination, showing significant thickening of 
the bulbar conjunctiva ( Fig. 1) but strikingly 
little involvement of the tarsal conjunctiva 
(Fig. 2). The conjunctival mucosa is closely 
apposed over the tarsal plate without inter- 
vening substantia propria. 

After radiotherapy, the perilimbal zone 
where the substantia propria fades almost 
completely regressed. Conjunctival involve- 
ment by Kaposi's sarcoma is characteristi- 
cally more evident in the bulbar conjunctiva, 
sparing the immediate perilimbal zone and 
almost completely sparing the tarsal con- 
junctiva. 

The tendency to completely involve the 
bulbar conjunctiva while sparing a narrow 
zone adjacent to the cornea can be a helpful 
clinical sign in differentiating Kaposi’s sar- 
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coma from squamous cell epithelioma, since 
the latter tumor often invades the corneo- 
scleral limbus and extends to the cornea early 
in its growth pattern. 


SUMMARY 


A 75-year-old man with known Kaposi's 
sarcoma of three-years’ duration developed 
chronic hemorrhagic thickening of the con- 
junctiva. Biopsy demonstrated histopatholog- 
ically that the conjunctival thickening repre- 
sented sarcoma involvement. Although sur- 
gically untenable, the conjunctival lesion re- 
sponds satisfactorily to radiotherapy. 
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ANTERIOR SEGMENT COMPLICATIONS OF RETINAL 
PHOTOCOAGULATION 


Jack J. Kawski, F.R.C.5. 
London, England 


Photocoagulation is an effective and wide- 
ly accepted method of management of a 
variety of retinal conditions. Posterior seg- 
ment complications such as vitreous hemor- 
rhage, macular pucker, exudative retinal de- 
tachment, and secondary retinal breaks have 
been described by various authors. Less fre- 
quently reported anterior segment compli- 
cations include keratopathy, iridopathy, cat- 
aract, and secondary glaucoma. 

Pfister and associates! reported a case of 
prolonged corneal edema following xenon 
arc photocoagulation of a retinal tear. De 
Guillebon and associates? measured the ele- 
vations in corneal temperature during photo- 
coagulation. Vogel? described histopatho- 
logic changes in the iris and chamber angle 
in six eyes that had been treated for choroid- 
al malignant melanomas by photocoagula- 
tion and then enucleated. 

I describe seven cases of anterior seg- 
ment injury that occurred as a result of 
retinal photocoagulation. 


MATERIAL AND METHODS 


A review of the hospital records of pa- 
tients who had undergone retinal photoco- 
agulation at the High Holborn Branch of 
Moorfields Eye Hospital during a ten-year 
period (1964 to 1973) revealed that seven 
patients (five women and two men) showed 
evidence of anterior segment complications. 
I examined four of these patients person- 
ally. The pertinent clinical and surgical de- 
tails are summarized in the Table. 

Five eyes were treated for predisposing 
retinal lesions (Patients 1, 2, 4, 5, and 7); 
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Patient 6 was treated to limit the spread of 
a residual pocket of subretinal fluid behind 
an encircling buckle; Patient 3 was treated 
in order to prevent visual deterioration that 
was due to exudative senile maculopathy. 
The degree of myopia in four eyes was —6 
diopters or more. Early cuniform lens opac- 
ities were present in two eyes, and a small 
vitreous hemorrhage at the time of treat- 
ment was present in one eye. 

Three different surgeons treated the pa- 
tients under general anesthesia. Wide pre- 
operative mydriasis was achieved by the 
frequent instillation of atropine 196, phenyl- 
ephrine (Neosynephrine) 1096, and cyclo- 
pentolate hydrochloride 1% drops. The 
xenon arc (Zeiss) photocoagulator was used 
in all cases. In three cases an adequate re- 
action was achieved with the green III set- 
ting; in the remaining four cases, a red I 
or II setting had to be used. The cornea 
was irrigated with saline solution at room 
temperature between applications. 


RESULTS 


All patients evidenced a severe degree of 
striate keratopathy with folds in Descemet's 
membrane and corneal edema with epithe- 
lial roughening on the first postoperative 
day. The corneal haze resulted in reduction 
in visual acuity and made an accurate as- 
sessment of fundus details with the indi- 
rect ophthalmoscope difficult. Intensive ther- 
apy with topical corticosteroids, mydriatics, 
and hypertonic saline and glycerine drops 
was instituted immediately. Patient 7 re- 
ceived systemic corticosteroid therapy since 
anterior segment changes were severe and 
associated with secondary glaucoma. In Pa- 
tients 1 to 5, the corneal changes gradually 
improved in one to three months. A mod- 
erate degree of persistent iritis was present 


424 


425 


RETINAL PHOTOCOAGULATION 


VOL. 79, NO. 3 


Aqudo1]? 313A38 ALIIA § 
"Audoneg IAI F 
"AydoIye ayesspoyy 4 
Wudor PIA x 


EM — Ànn—À————ÁA— C P———————————————HAUWXWX—-——— ——— iE T 











(0461) 
(£461) ÁAudetiLrios1e3 'uon sd3vui 
(p46I Átnf) UOH2P13X3 -EZLIU[NISEA 'UOT]EISO[n 8961 -IOWA  X23AUOJ 
9 vc/9 ?uroone[o j1»m193€)  $Augdony ‘Ayyedoyeray 3A1sSa1HOIQq 9 II Pew ysnany 6/9  ]euojenbg  :93jpedeus-() SRONA -OUL L 
(8961) 
Aydeyss0812} 'uon epqonq 
(#161 AInf) -EZLIIP[n2SEA ‘UONE 03 101193s0d 
L WH euroone[t) = i&udony ‘Ayzedoyeray 9AI58213014 9 IIP9*W 49619unf vz/9 JoHus3s0q pimp [enprsar Feat 00'Si— 9 
($161 ABW) uon1ia 
£ 09/9 "m vs 4&udony ow ¢ 10} Ayyedozeray 9 IP9H té6erAmf s/o Jousjuy -uedap 9919787] ZED  00'9— S 
(p261 sunf) 6961 X9AUOJ 
S 6/9 -— — ij&udony OUI £ 10} Át[3jedo3e19 9 III 815 yey 6/9  jeuoj;enb;p  i199jpedeus-( peirepeg -oued ¥ 
Ayjyedoynseur 
(PLOI ABN) spod 9prues X93AUOJS 
$z al — — LA&udony OUI Z 10} Áq1edoquiex 9 III VIA TL6T AON 9€/9 Jone3soq 3SADn9pnx;p pemp -oued € 
(£461 '3d9S) Honq uo 
L 81/9 — — l4qdony OUI [ 10} AyVEdO E195; 9 I PPN 996I ÁLW AD [eojyenby 13} pederns-(] Vy  00'Z— r^ 
spong Fuyoo 
(P4161 AnD -U3 03 101131u€ 
£ 6/9 — ass eA or}y oui [ 10} Ayyedojze1ayy 9 III Weer) [461 AINE 6/9 Jonsjuy — 1*9) pədeys-N Jes 0$'9— I 
833189Dp Aymoy soyenby PIIL uon 
814 Amoy 8129110 Puan] SAT pause 'szig — A318usju[ — BILE TENSIA O3 Uuonv[oy uoe] VIPPW — -serjoq 
ponad TEnSIA aseury 31ssuZigp juourmoi[ waned 
Of) MOTO WF 3sa3e’] suotjeotdurdsy Punay sSurpury aAn1adoarq 








aree 


ATAUNS LNAILVdJ 


JTISVIL 





426 


in most cases after the cornea had cleared. 
In Patients 6 and 7, the corneal edema per- 
sisted, and severe bullous keratopathy with 
secondary corneal ulceration and vascular- 
ization, necessitating tarsorrhaphy, devel- 
oped. Late glaucoma developed in Patient 6, 
and Patient 7 developed a dense cataract that 
was extracted. 

All patients had varying degrees of iris 
damage that consisted of areas of segmen- 
tal iris atrophy with a fixed and irregularly 
dilated pupil, posterior synechiae, ectropion 
uveae, and a scattering of fine pigment pres- 
ent on the surface of the iris and corneal 
endothelium. 

Preoperative visual acuity was compared 
with the most recent visual acuity after a 
follow-up of 214 to seven years. In Patient 
3, the deterioration in visual acuity was due 
to the progression of maculopathy; Patient 
5 developed a retinal detachment with mac- 
ular involvement one year after treatment ; 
in Patients 6 and 7, the deterioration was 
attributed to the effects of photocoagula- 
tion. In Patients 1, 2, and 4, there was no 
difference in visual acuity. 


CoMMENT 


In this study, the clinical manifestations 
of anterior segment injury included vary- 
ing degrees of keratopathy, iridopathy, sec- 
ondary glaucoma, and possibly cataract. 

Since the amount of radiation absorbed 
by the cornea during xenon arc photocoag- 
ulation is negligible, Pfister and associates! 
believed that the main factor responsible 
for the development of corneal edema in 
their patient was overheating of the aqueous 
humor. It seems likely that this mechanism 
was also of primary importance in my pa- 
tients. In spite of intensive treatment with 
corticosteroids, permanent endothelial dam- 
age occurred in Patients 6 and 7. Since all 
patients showed evidence of iris injury, it 
seems likely that, in a majority of cases, 
overheating of the anterior segment can be 
directly attributed to the absorption of an 
excessive amount of radiation by the pig- 
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mented layers of the iris. 

In Patient 7, secondary glaucoma was 
probably due to the severe inflammatory 
reaction in the anterior segment. The late 
onset of glaucoma (Patient 6) was possibly 
due to the infiltration of the trabecular mesh- 
work by pigment cells and pigment-laden 
macrophages.? 

The development of a cataract in Pattent 
7 possibly was related to the direct effects 
of photocoagulation; it 1s more likely that 
it was the result of a generalized chronic 
hypoxia of the anterior segment. 

To determine how these complications 
could have been avoided, it is important to 
analyze in detail the clinical conditions under 
which the hazards of possible anterior seg- 
ment overheating are increased. 

When the retinal periphery is being pho- 
tocoagulated, the light beam meets the pu- 
pillary plane obliquely, rendering the opti- 
cally effective pupil oval or even slit-like.* 
Under these conditions, the chances of iris 
overlap by the coagulation beam are greatly 
increased. This effect was most marked in 
Patients 1 and 5 who had lesions treated 
anterior to the equator. De Guillebon and 
associates? observed that some constriction 
of the dilated pupil in the course of retinal 
photocoagulation also occurs through direct 
injury to the iris tissue by the light beam, 
or indirectly by aqueous humor heating. 

Under certain circumstances, the heating 
potential of the anterior segment is increased 
as a high intensity beam is necessary to 
achieve a retinal reaction. When treating the 
retinal periphery the amount of radiation is 
reduced due to a combination of factors: 
the cross-section of the light beam and the 
effective pupilary opening become ellipti- 
cal, and the high peripheral aberrations of 
the optical system of the eye result in in- 
accurate focusing of the beam. To achieve 
the necessary retinal reaction, a compensa- 
tory increase in the intensity of the beam 
is necessary. The size of the beam must be 
reduced when peripheral retinal lesions are 
being photocoagulated to protect the iris 


VOL. 79, NO. 3 


from excessive radiation.? In Patients 2, 5, 
and 7, high intensity coagulation (red I and 
red II) was necessary, but a corresponding 
reduction in the size of the coagulation beam 
was not made. Possibly, this was responsible 
for an increase in the absorption of radia- 
tion by the iris. 

When photocoagulation is applied to an 
area of the retina that is not in complete 
apposition to the retinal pigment epithelium, 
an excessive intensity is required. This might 
have been a contributory factor in Patient 
6, where a red II beam intensity was neces- 
sary. Pfister and associates! noted that the 
high intensity coagulation beam (red II) 
required to penetrate lens and vitreous opac- 
ities in their case probably played a signifi- 
cant role in producing an increase in the 
heating effect of the anterior segment. Of 
three of my patients (3, 4, and 7) with 
opacities present in the media, only Patient 
/ required a high intensity beam (red I). 

In the majority of cases, complications 
could have been avoided by taking greater 
care in tailoring the size of the iris dia- 
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phragm to that of the patient’s pupil, es- 
pecially when the extreme fundus periphery 
was being photocoagulated. 


SUMMARY 


Seven patients had anterior segment com- 
plications following xenon arc retinal photo- 
coagulation, Irreversible keratopathy was in- 
duced in two cases; all patients showed evi- 
dence of iris injury. The absorption of ra- 
diation by the iris was considered the main 
factor in producing overheating of the an- 
terior segment. 
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PHOTOCOAGULATION OF ACTIVE AND INACTIVE LESIONS 
OF PRESUMED OCULAR HISTOPLASMOSIS 


Kurt À. GrrTER, M.D., AND GERALD Comen, M.D. 


New Orleans, Louisiana 


Photocoagulation of presumed ocular his- 
toplasmic lesions has yielded variable re- 
sults due to differing methods and modali- 
ties of treatment, as well as criteria selected 
for treatment. ° We treated 27 eyes with 
presumed ocular histoplasmosis by argon 
laser photocoagulation from February 1971 
through September 1973. The follow-up pe- 
riod varied from nine months to 36 months 
with an average of 24 months. Eighteen 
eyes initially presented with decreased visual 
acuity and classic active disciform macular 
lesions. Nine additional eyes underwent pro- 
phylactic photocoagulation of atrophic para- 
macular scars. The initial eye in these pa- 
tients had either undergone macular degen- 
erative changes with visual acuity below 
20/200, secondary to histoplasmosis, or had 
been previously photocoagulated for an ac- 
tive macular lesion. 


SUBJECTS AND METHODS 


Over the last three years, we diagnosed 
presumed ocular histoplasmosis in 46 eyes 
based on a typical macular or paramacular 
disciform lesion, peripheral punched-out 
choroidal and pigment epithelial atrophic 
lesions, peripapillary scarring, or an absence 
of vitreous inflammatory reaction. A positive 
histoplasmin skin test was present in 80% 
of these cases. Eyes with less than three of 
the four criteria were not accepted. One 
eye each of 27 patients was photocoagulated. 

All patients underwent complete ophthal- 
moscopic examinations, including direct and 
indirect ophthalmoscopy, contact lens slit- 
lamp fundus biomicroscopy, retinal photog- 
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raphy, and fluorescein angiography. We fol- 
lowed patients for approximately 24 month: 
and, in most instances, had retinal photo- 
graphs taken at three- to four-month inter- 
vals. Repeat fluorescein angiography was 
performed whenever any ophthalmoscopic 
change was noted in either eye. 

Photocoagulation was applied to patients 
with active macular lesions when visual acu- 
ity decreased; fluorescein angiography doc- 
umented subretinal neovascularization in the 
macular or paramacular area, associated with 
either serous detachment of the retinal pig- 
ment epithelium or hemorrhagic detachment 
of the retinal pigment epithelium, with or 
without neurosensory macular detachment, or 
both. The macula is defined as an area ap- 
proximating ] disk diameter, whose central 
zone (approximately 75 w) is the fovea. 
When subretinal neovascularization was clin- 
ically or angiographically proven to extend 
closer than %4 disk diameter to the fovea, 
photocoagulation was performed in only 
two instances when we desperately attempted 
to obliterate parafoveal neovascularization 
when the opposite eye already had a scarred 
macula. This group comprised 18 eyes (Fig. 
1). Eyes with unilateral or bilateral inactive 
choroidal atrophic lesions in the posterior 
pole without macular involvement in either 
eye were not treated nor were eyes with 
isolated, active peripapillary serous or hem- 
orrhagic detachments of the-retinal pigment 
epithelium, or subretinal neovascularization 
not extending into the macular area. 

After retrobulbar anesthesia, we per- 
formed photocoagulation using Coherent 
Radiation Argon Laser Model 800. To treat 
lesions close to the fovea, a row of 50-u 
spot-size barrier lesions were placed (using 
low power—S50 to 125 mW--and 1/10 of a 
second exposure) between the lesion and the 
fovea to demarcate the foveal zone before 
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Fig. 1 (Gitter and Cohen). Active histoplasmic lesion with subretinal neovascularization and hemor- 
rhagic detachment of the retinal pigment epithelium superior to fovea and a peripapillary lesion; pre- 
operative visual acuity, 20/60. A, Early arterial phase showing subretinal neovascularization superior to 
fovea with hemorrhage extending inferiorly toward the fovea. B, Arteriovenous phase showing pooling 
of dye under the hemorrhagic retinal pigment epithelium detachment previously obscured by hemorrhage. 
C, Late phase-diffuse fluorescence and leakage under the neurosensory macular detachment. D, Post- 
photocoagulation fluorescein angiogram of same eye (earlv arteriovenous phase) showing obliteration of 
subretinal neovascularization and visible dye, only predomin s of the lesion peripheral to the 
fovea; postoperative visual acuity, 20/25. 
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Fig. 2 (Gitter and Cohen). A treated eye (one 
day postoperative) showing a row of 50-u barrier 
lesions immediately temporal to the fovea and 
nasal to the area of confluent macular lesion. 


direct treatment of the lesion (Fig. 2). The 
angiographically determined subretinal neo- 
vascularization area and a zone of surround- 
ing normal retina, 100 to 200 » wide if pos- 
sible, was photocoagulated, starting at the 
border closest to the fovea. Blown-up 
8 X 10-inch fluorescein angiograms were 
consistently used as guidelines for treatment. 
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One hundred-micron spot-size burns were 
applied, using exposures of 2/10 to 5/10 of a 
second and sufficient power intensity (usu- 
ally 200 to 300 mW) to ensure obliteration of 
the subretinal neovascularization, clinically 
observable as a dense, white, photocoagula- 
tion reaction. The relatively long laser ex- 
posure time (duration pulses of 2/10 to 5/10 
of a second) further ensured that energy 
absorption was in the deeper layers aiding 
closure of the subpigment epithelial neovas- 
cularization. On two occasions, subretinal 
pigment epithelial hemorrhage occurred dur- 
ing photocoagulation and treatment was 
abruptly changed from pulsed to continuous 
application using greater energy levels to 
the bleeding site until its cessation. 

We selected nine eyes with inactive atroph- 
ic paramacular scars and normal visual acu- 
ity for photocoagulation. The fellow eyes 
either had macular scars with visual acuity 
of 20/200 or less (five eyes) or had been 
treated with photocoagulation for active 
macular lesions (four cases, Table 1). 
Atrophic paramacular scar treatment was 
confined to the posterior pole within the 
superior and inferior temporal arcade and 
within 2 disk diameters of the fovea. In 
seven of the nine eyes, the atrophic areas 


TABLE 1 


TREATMENT OF ATROPHIC PARAMACULAR SCARS* 











Documentation 





of Atrophic Duration 
Age, Sex Lesions Since Opposite Eye 
Treatment, mo 
Clinical Angiogram 

47, F X v.d 27 Disciform scar 

25, M 9.4 A 19 Treated for active macular lesion 

45, M X X 15 Treated for active macular lesion, postoperative 
visual acuity of 20/30 

45, M X X 15 Disciform scar 

44, F X 38 Treated for active macular lesion, postoperative 
visual acuity of 20/80 

50, M X X 39 Treated for active macular lesion, postoperative 
visual acuity of 20/40 

42, M X X 19 Disciform scar 

47, F —- x 23 Disciform scar 

42, F K 2E 25 Disciform scar 





* Pre- and postoperative visual acuity was 20/20 except where stated otherwise. 
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were clinically discernible whereas in two 
eyes, fluorescein angiography alone deter- 
mined the presence of these sites (Fig. 3). 
Argon laser photocoagulation was performed 
directly to these sites and a small surround- 
ing rim of normal tissue. 


RESULTS 


Thirteen of the 18 eyes treated for active 
macular lesions had stable or improved post- 
operative visual acuity. The average follow-up 
for these eyes was 25 months, ranging from 
14 to 39 months (Table 2). 

Five of the 18 eyes treated for decreased 
visual acuity and active macular lesions had 
a reduction in visual acuity following photo- 
coagulation with an average follow-up of 
23 months (Table 3). In two patients, the 
fellow eye had already undergone disciform 
scar formation and photocoagulation was 
employed despite the fact that subretinal 
neovascularization (angiographically docu- 
mented) extended closer than 14 disk di- 
ameter to the fovea (Cases 1 and 4). In 
one case (Case 2), a hemorrhagic detach- 
ment of the retinal pigment epithelium and 
neuroepithelium occupying the fovea was 
present, obscuring probable underlying fo- 
veal subretinal neovascularization. In one 
eye (Case 3), subretinal neovascularization 
had developed at the border of a prior 
xenon-arc photocoagulation scar (performed 
five years earlier); attempts at argon laser 
photocoagulation were initially successful, 
but hemorrhage ensued later, probably due 
to incomplete obliteration of the subretinal 
neovascularization. In another eye with a 
paramacular retinal pigment epithelium de- 
tachment and subretinal neovascularization, 
approximately Y4 disk diameter from the 
fovea, an excellent anatomical photocoagu- 
lation drying and scarring effect was ob- 
tained, but visual acuity decreased by two 
lines due to tractional retinal changes (Case 
8 

Treatment of the nine eyes in which ar- 
gon laser photocoagulation was employed to 
prophylactically treat inactive atrophic para- 
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Fig. 3 (Gitter and Cohen). Two eyes with inac- 
tive paramacular atrophic lesions prior to photo- 
coagulation. In one instance, the fellow eye had 


a disciform scar and in the other, an active 
macular lesion. Top, Small choroidal atrophic 
lesions sometimes detectable only by angiography. 
Bottom, Large paramacular atrophic lesions, easily 
discernible on clinical examination. 


macular scars showed neither reduction in 
visual acuity nor evidence of new activity 
during the follow-up period, ranging from 
15 to 39 months and averaging 23 months 
( Table 1). 


(COMMENT 


Proper selection of patients with pre- 
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TABLE 2 


EYES WITH IMPROVED OR STABLE VISUAL ACUITY 
.3.°0°—=°0 See 


Preoperative Postoperative 


Age, Se" Visual Acuity . Visdsl Acuity 





16, M 20/40 20/20 
45, M 20/50 — 20/40 
29, M 20/100 20/50 
44, F 20/300 20/80 
50, M 20/70 20/40 
16, M 20/60 20/40 
25, F 20/200 20/60 
42,M 20/40 20/20 
25, M 20/70 — 20/20 
40, F 20/40 20/25 
48, F 20/80 20/30 
SF 20/40 20/20 
34, F 20/40 20/20 
Average 


Duration of 
Follow-up, mo 


25 


S*HtNt Opposite Eye 


X—X Atrophic paramacular lesions 
X—X  Atrophic paramacular lesions 
XXX Peripheral lesions present 
XXX  Atrophic paramacular scar 
X—X  Atrophic paramacular scar 
X—X Peripheral lesions present 
X—X Normal 

X—X Atrophic paramacular scar 
XXX  Atrophic paramacular scars 
X—X Normal 

X—X  Disciform scar, CF 

X—X . Disciform scar, CF 

X—X  Disciform scar, CF 


ME oe iue te p c Pr AS OEN 
* S indicates presence of serous detachment of retinal pigment epithelium or neurosensory retina, or both. 
t H indicates presence of hemorrhagic detachment of retinal pigment epithelium or neurosensory retina, 


or both. 


I N indicates presence of subretinal neovascularization. 


sumed ocular histoplasmosis for photocoag- 
ulation is mandatory in order to achieve ef- 
fective results. Not infrequently, the clini- 
cal appearance of the lesion does not reveal 
the true extent of the underlying subretinal 


— Or subpigment epithelial neovascularization 


(Fig. 4). Fluorescein angiography is in- 


strumental in determining the extent of 
subretinal neovascularization. Published pho- 
tocoagulation reports, based on nonangio- 
graphic documentation, have yielded sig- 
nificantly poorer results than ours. 
Thirteen of 18 eyes treated for active 
macular disease had stable or improved vi- 


TABLE 3 


FIVE EYES WITH DECREASED VISUAL ACUITY AFTER TREATMENT 








Preoperative Postoperative 


Opposite 
Eye 


Characteristics 
of Lesions 


rr URDU EGRE EE gS 


Case, Age,Sex Visual Visual Duration, 

Acuity Acuity TU 

1 55, F 20/40 20/60 15 

2 48, F 20/300 CF 33 

3 34, M 20/30 20/50 15 

4 48, M 20/200 20/400 33 

5 42, F 20/40 20/60 23 
Average 45 Average 23 


S-HDRPE* with SRNt  Disciform scar, CF 
within } disk diameter 
S-HDRPE. foveal hemor- Noatrophic paramac- 
rhage ular lesions; periph- 
eral lesions present 
S-HDRPE with SRN  Noatrophic paramac- 
from site of prior xe- ular lesions; periph- 
non burn eral lesions present 
S-HDRPE with SRN in-  Disciform scar, CF 
volving fovea 
S-HDRPE with SRN in 
paramacular area 


No paramacular le- 
sions; peripheral le- 
sions present 





* S-HDRPE indicates combined serous-hemorrhagic detachment of retinal pigment epithelium. 


t SRN indicates subretinal neovascularization. 
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sual responses (7296). Of the five eyes with 
poorer results, the proximity of subretinal 
neovascularization to the fovea was within 
14 disk diameter in two instances. Recur- 
rent subretinal neovascularization developed 
in three of these cases because photocoagu- 
lation treatment did not completely destroy 
the subretinal neovascularization due to the 
proximity of the fovea. In one eye, visual 
acuity decreased despite a good postphoto- 
coagulation result (obliteration of subretinal 
neovascularization) presumably due to trac- 
tion in the foveal area. 
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Fig. 4 (Gitter and Cohen). A, Choroidal atrophic 
scar and hemorrhage in the parafoveal area with 
a preoperative visual acuity of 20/60. D, The 
arteriovenous phase of same eye showing exten- 
sive subretinal neovascularization both at the site 
of the atrophic scar and the underlying parafoveal 
hemorrhage. C, Postphotocoagulation angiogram 
of the same eye. Early arteriovenous phase shows 
blockage of fluorescein from sites of obliterated 
subretinal neovascularization with a postoperative 
visual acuity of 20/30. A 30-month follow-up pe- 
riod demonstrated no recurrence. 


Foveal subretinal hemorrhage implied a 
poorer overall prognosis since we observed 
this finding in three of the five eyes with 
poorer visual results and only three of the 
13 eyes with improved visual acuity, De- 
spite this association, several cases of para- 
macular subretinal neovascularization with 
extension of subretinal and intraretinal hem- 
orrhage into the fovea showed significant 
visual improvement after photocoagulation 
when only the paramacular subretinal neo- 
vascularization was treated, sparing the ad- 
jacent foveal hemorrhage (Fig. 5). These 
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Fig. 5 (Gitter and Cohen). Fluorescein angiogram of paramacular subretinal neovascularization with 
retinal hemorrhage extending into the fovea. Left, Arterial phase angiogram of an active lesion with 
hemorrhage extending into the fovea with a preoperative visual acuity of 20/200. Right, An arteriovenous 
phase of same eye shows that the site of subretinal neovascularization and serous detachment of the 
retinal pigment epithelium is extramacular in the center of the hemorrhagic lesion. Photocoagulation of 
the subretinal neovascularization sparing the adjacent areas of hemorrhage resulted in a postoperative 


visual acuity of 20/20. 


cases can be properly managed only after 
angiographic studies have been made. 

We did not treat active peripapillary se- 
rous or hemorrhagic lesions with good mac- 
ular function because we feared that dense 
photocoagulation at the temporal disk bor- 
der might yield severe visual field defects. 
Gass and Wilkinson? have reported exten- 
sion of these lesions into the macula, but 
three such eyes followed for an average of 
two years and left untreated revealed no 
extension of the subretinal neovasculariza- 
tion to the macula. 

Although results have been promising 
after treatment of properly selected active 
lesions, patients are being re-examined fre- 
quently (once every three to four months) 
because neovascularization can recur at prior 
treatment sites or de novo from untreated 
inactive choroidal atrophic scars in the para- 
macular area, or both. 

Photocoagulation retreatment was per- 
formed whenever persistent or fresh serous 
or hemorrhagic exudation was observed or 
when persistent subretinal neovasculariza- 


tion was angiographically documented in the 
postoperative period. Postoperative fundus 
photographs and fluorescein angiograms 
were usually performed on all treated eyes 
within the first postoperative week to en- 
sure that subretinal neovascularization by 
photocoagulation was obliterated. Repeat 
photocoagulation during the initial ten-day 
postoperative period was performed on four 
eyes. 

In 11 of the 18 eyes treated for active 
macular lesions, the presenting focus ap- 
parently arose from a preexistent inactive 
atrophic choroidal lesion. The development 
of fresh disciform macular lesions from 
prior areas of inactive choroidal scars has 
been  documented.?!'?3 Most recently, 
Smith, Knox, and Jensen'* documented sub- 
retinal mneovascularization arising from 
atrophic paramacular scars in 12 eyes. Gass 
and Wilkinson® reported that of 29 fellow 
eyes of patients with presumed ocular his- 
toplasmosis with inactive  paramacular 
atrophic scars, six developed active macular 
detachments, and Schlaegel* stated that 20% 
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of paramacular atrophic lesions evolved into 
active disciform processes. 

Ocular histoplasmosis occurs by hematog- 
enous spread during the initial primary sys- 
temic encounter with the fungal organism. 
Wong and associates*® and Smith and asso- 
ciates!® have produced in vivo peripheral 
and posterior pole choroidal lesions after in- 
travascular injection of Histoplasma cap- 
sulatum in rabbits. 

Since new choroidal paramacular lesions 
rarely, if ever, develop after the initial in- 
sult and since active macular lesions arise 
from these preexistent choroidal atrophic 
areas, it seemed appropriate to prophylacti- 
cally photocoagulate these inactive sites in 
patients whose fellow eye had undergone 
either disciform scarring or had been treated 
for an active macular lesion. Paramacular 
atrophic choroidal lesions in eyes with nor- 
mal opposite eyes were not photocoagulated. 

We performed elective photocoagulation of 
nine such eyes after using both clinical and 
angiographic documentation to demonstrate 
these paramacular atrophic sites. It is too 
early to fully evaluate the effect of treating 
such lesions, but during our follow-up pe- 
riod (averaging 23 months) no new focus 
of activity from areas of treatment evolved 
and visual acuity was not disturbed. In con- 
trast, three eyes in our untreated group (a 
total of 14 such eyes with unilateral atroph- 
ic paramacular scars and normal fellow 
eyes) progressed to subretinal neovascular- 
ization and disciform macular detachment. 
These treated lesions may possibly develop 
new areas of subretinal neovascularization. 
A longer follow-up observation of treated 
and untreated atrophic choroidal foci in 
this and other series is necessary to docu- 
ment the finding that prophylactic treatment 
in these outlined conditions is warranted. 

Although most prior reports of photoco- 
agulation have described results with xenon- 
arc, we employed argon laser because it is 
advantageous in treating paramacular le- 
sions." These advantages include the binoc- 
ular stereoscopic vision and magnification 


afforded by the slit-lamp delivery system, as 
well as the smaller spot size, enabling more 
precise treatment near the fovea. Finally, 
the selective green wavelength effectively 
obliterates areas of subretinal neovascular- 
ization, which is absolutely necessary in the 
treatment of active histoplasmosis lesions. 
Inadequate photocoagulation, whether by 
xenon-arc or argon laser, yields poorer vi- 
sual results because subretinal neovascular 
‘zation is not completely destroyed. Fur- 
thermore, ruby laser is ineffective in tie 
ing abnormalities associated with subretitul 
neovascularization. This may partially ex- 
plain prior pessimism with this modality.^^5 
Our improvement or stabilization results 
(72%) in treated eyes with active lesions 
possibly could have been improved had we 
not treated the two eyes with subretinal neo- 
vascularization within 14 disk diameter of 
the fovea. There is a fairly good prognosis 
after treatment when subretinal neovascu- 
larization does not encompass the fovea. 
Gass and Wilkinson? have shown remark- 
able reversibility of visual acuity in several 
untreated eyes with foveal involvement. We, 
therefore, advocate treatment only when an- 
giographic documentation confirms the ab- 
sence of foveal involvement and at least a 
surrounding area of % disk diameter. 


SUMMARY 


Argon laser photocoagulation was em- 
ployed in 27 eyes with presumed ocular his- 
toplasmosis. Thirteen eyes with active mac- 
ular lesions had stable or improved visual 
results (72%). | 
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OPHTHALMIC MINIATURE 


"Sit down!” said the doctor abruptly. He stopped and ran his finger 
down the line of the younger man’s shin, raising it at one point. “Hum! 
Serpiginous!” he murmured, shaking his head; “any other symptoms ?" 


"My eyes have been a little weak." 


"Let me see your teeth!" He glanced at them, and again made the 
gentle clicking sound of sympathy and disapprobation. 

"Now the eye." He lit a lamp at the patient's elbow, and holding a 
small, crystal lens to concentrate the light, he threw it obliquely upon 
the patient's eye. As he did so a glow of pleasure came over his large, 
expressive face, a flush of such enthusiasm as the botanist feels when 
he packs the rare plant into his tin knapsack, or the astronomer when 
the long-sought comet first swims into the field of his telescope. 

"This is very typical—very typical indeed," he murmured. 


Arthur Conan Doyle 
The Third Generation 


PARTIAL UNILATERAL CRYPTOPHTHALMOS WITH SYNDACTYLY, 
BRACHYCEPHALY, AND RENAL ANOMALIES 


GEoncE O. Waring, M.D. 


Davis, California 


AND 


Jerry A. Sms, M.D. 
Philadelphia, Pennsylvania 


Zehender' coined the term cryptophthal- 
mos (hidden eye) in 1872, when he exam- 
ined an infant whose eyes were covered by 
skin from the forehead to the cheek (Fig. 
1). The skin was fused with the anterior 
surface of the eyeballs. The child died at 
age six months, and Manz? performed an 
autopsy that revealed microphthalmos on 
one side and microphthalmos with a colo- 
bomatous cyst on the other. There was ab- 
sence of the palpebral and lacrimal glands 
and gross malformation of the anterior 
chamber. Systemic abnormalities. included 
meningoencephalocele, nasal abnormalities, 
syndactyly, and genital anomalies. 


CASE REPORT 


A 2-year-old Latin American girl with left 
cryptophthalmos was transferred from Hospital das 
Clinicas in Natal, Brazil, to the S. S. HOPE. 
There was an undocumented historv of maternal 
thalidomide ingestion during pregnancy. The child 
was the product of a full-term, uncomplicated, spon- 
taneous delivery. There was no family history of 
similar malformations. 

The right eve was normal except for a slight 
antimongoloid slant. The left eye demonstrated a 
medial cryptophthalmos and presence of the eyelids 
laterally (Fig. 2). Triangular colobomas of the 
upper and lower evelids separated the normal from 
the cryptophthalmic area (Fig. 3). Medially, the 
skin of the brow swept smoothly over the globe to 
the malar eminence with complete absence of eyelid 
folds, caruncle, and lacrimal puncta. The thin skin 
over the orbit fused with the globe so that the 
underlying ocular movements were easily seen. A 
2-mm crescent of temporal corneoscleral limbus was 
not covered by skin. The eyebrow was absent me- 
dially and present laterally. Distichiasis was present 


From the S. S. HOPE while serving in Natal, 
Rio Grande do Norte, Brazil, 1972. 

Reprint requests to George O. Waring, M.D., 
University of California Medical School, Davis, 
Department of Ophthalmology, 2315 Stockton Blvd., 
Sacramento, CA 95817. 








Fig. 1 (Waring and Shields). Complete bilateral 
cryptophthalmos of the first reported case. (From 
Zehender.’) 


laterally with absence of cilia medially (Fig. 3). 
A parietal bregmatic hairstream extended across 
the forehead to the area of the absent eyebrow 
(Fig. 2). The patient could fix and follow a light 
with the right eye. There was an orbicularis re- 
sponse to light in the left eye. 

The skull was broad and short with a cephalic 
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Fig. 2 (Waring and Shields). Unilateral partial 
cryptophthalmos. The eyelid and brow are present 
laterally, but there is fusion of the skin with the 
cornea medially. A hairstream extends along the 
forehead to the cryptophthalmic area. 
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Fig. 3 (Waring and Shields). Partial cryptoph- 
thalmos. There is a coloboma of the upper evelid 
separating the lateral eyelids from the medial 
cryptophthalmic area. A temporal crescent of cor- 
neoscleral limbus is present. There is distichiasis 
laterally. 


index of 100 by radiographic examination. The 
nose was slightly asymmetric and the bridge of the 
nose was flat. There was syndactyly of all digits 
of the left hand and of the fourth and fifth toes 
of the left foot (Fig. 4). The x-ray films of hands 
and feet showed normal bone development for the 
patient’s age. The palate was high-arched, but 
no cleft was present. There was a tight frenulum of 
the tongue. External genitalia were normal but 
intravenous pyelogram demonstrated poor visualiza- 
tion of the left renal collecting system. 

Surgical reconstruction of the left eyelids was 
performed. The skin was incised horizontally where 
the eyelid fissure was expected to occur and was 
dissected from the underlying globe. There was no 
conjunctival cul-de-sac medially. Thin fibrovascular 
tissue replaced the cornea (Fig. 5). The medial 
skin flaps were sutured to the lateral eyelids closing 
the eyelid colobomas. A conformer was placed over 
the cornea to maintain the fornices. The patient 
was followed at Hospital das Clinicas. 


DISCUSSION 


Cryptophthalmos is also called ablepharon 
and complete congenital symblepharon. It 
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Fig. 4 (Waring and Shields). There is complete 
syndactyly of the left hand with mild syndactyly of 
the fourth and fifth digits of the left foot. 
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pearance. The skin has been dissected from the 
cornea and attached to the lateral eyelid. The 
cornea is thin and covered with fibrovascular tissue. 


can be differentiated from ankyloblepharon, 
which is the fusion of the eyelids at their 
margins with normal conjunctival fornices 
and cornea, and from total ankylosym- 
blepharon, which suggests secondary de- 
struction of previously normal eyelids.* 
Ankylosymblepharon is also called crypto- 
staphyloma, kryptoleukoma, and cryptoph- 
thalmos with phthisis bulbi.? 

Autosomal recessive inheritance of cryp- 
tophthalmos is present in 15% of cases, par- 
ticularly in families with consanguineous 
parents. In general, two or three siblings in 
one family are affected. There is no sex pre- 
dilection or associated chromosomal abnor- 
mality. 

Francois’ reviewed 41 cases of cryptoph- 
thalmos and added five new ones, updating 
the reviews of Avizonas? and Otradovec 
and Janovsky. He classified the clinical 
findings as a systemic syndrome consisting 
of four components: cryptophthalmos, dys- 
cephaly, syndactyly, and urogenital malfor- 
mations*!? and thereby helped bring order 
to isolated case reports. The case reported 
here has all four components. 

The ocular malformation has three dif- 
ferent forms: complete cryptophthalmos, 
partial cryptophthalmos, and congenital sym- 
blepharon.’° Complete cryptophthalmos is 
most common (Fig. 1). Skin replaces the 
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eyelids, covers the orbit, and connects to 
the underlying globe so that ocular move- 
ments can be seen beneath it. On occasion 
a small horizontal scar is present where 
the palpebral fissure normally lies. The eye- 
brow and cilia are usually completely or 
partially absent. A bright light usually pro- 
duces constriction of the orbicularis oculi 
muscle. 

Partial cryptophthalmos or hemicryptoph- 
thalmos (Fig. 2) comprises about 20% of 
the cases. Usually, the lateral portion of the 
eyelids is normal with fusion of the facial 
skin to the cornea medially. 

In congenital symblepharon, the upper 
eyelid fuses with the globe and the superior 
cornea is covered by keratinized stratified 
squamous epithelium. The superior lacrimal 
punctum is absent and there is xerosis of 
the globe. The lower eyelid is usually nor- 
mal. 

Cryptophthalmos is usually bilateral. 
There are only five reported unilateral 
cases. The malformation may be complete 
and symmetric (Fig. 1), but there is asym- 
metry in about one third of the cases, with 
complete typical cryptophthalmos of one eye 
and partial cryptophthalmos, superior sym- 
blepharon, coloboma of the upper eyelid, or 
an epibulbar dermoid in the other eye.’ 

Francois’ reviewed 17 cases that had been 
studied histologically. The globe was usually 
microphthalmic, although buphthalmos oc- 
curred. The overlying skin had keratinized, 
stratified squamous epithelium. The corium 
fused to the fibrovascular tissue which re- 
placed the cornea. The hair follicles, mei- 
bomian glands, accessory lacrimal glands, 
and the glands of Zeis were usually absent. 
The orbicularis oculi and levator palpebrae 
muscles were present. The anterior chamber 
was usually small or nonexistent, with ab- 
sence of the trabecular meshwork and 
Schlemm's canal. The lens was often ab- 
sent or was represented by a few remnants. 
The iris was either absent or totally ad- 
herent to the back of the cornea, while the 
ciliary body was atrophic. The architecture 


zm 


EFT FAR ICEN — 

A Wr MN WES 
VES 

* 


CRYPTOPHTHALMOS 


of the choroid and retina ranged from nor- 
mal to severe disorganization. | 
Ehlers"! emphasized that about one fifth 
of the reported cases are associated with 
microphthalmos and colobomatous cysts. 
These presented clinically as  bilobular 
masses beneath the cryptophthalmic skin. 
There was a large cyst arising from t 
small globe or optic nerve. Sometimes the 
was simply a noncystic colobomatous mal- 
formation of the retina and optic nerve. 
Zinn"? reported an exceptional case of 
cryptophthalmos in which the only abnor- 
mality of the globe was replacement of the 
anterior half of the cornea by skin-like tis- 
sue, Parmar, Chandra, and Singh?? exam- 
ined a case with features of both cryptop 
thalmos and ankyloblepharon in which s 
dissected from the cornea revealed conjun 
tival cul-de-sacs, a thin vascularized tran 
lucent cornea, and a deep anterior cham 
with a clear lens. B-scan ultrasonography 
can outline the structure of the globe and 
aids the physician in selecting patients most 
likely to benefit from surgery. However, the 
majority of operative attempts to attain use- 
ful visual acuity are contraindicated,* al- 
though eyelid reconstruction is sometimes 
successful.!? 
The cryptophthalmos syndrome includes 
dyscephaly, syndactyly, and genitourinary 
abnormalities.—-? Dyscephaly is frequent and 
ranges from mild frontal bossing to me- 
ningoencephalocele. Auricular malformations 
include pre-auricular skin tags, abnormally 
shaped ears, and occlusion of the external 
auditory meatus. There may be asymmetri- 
cal nares and nasal clefts associated with 
cleft palate and lip. 
Syndactyly is present in about one third 
of cases and usually presents on the cryp- 
tophthalmic side.” There may be only basal 
fusion of all digits, as seen in the left foot 
of our patient, or complete fusion of all digits, 
as seen in our patient's left hand.? 
Genitourinary malformations occur in 
about 2596 of cases and include hypo- 
spadias, undescended testes, clitoral hyper- 
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trophy, and renal agenesis.’ Other asso- 
ciated systemic anomalies include mental re- 
tardation, laryngeal atresia, and umbilical 
hernia. 

The pathogenetic mechanisms resulting in 
cryptophthalmos are unknown. Theories*^* 
include (1) primary failure of mesodermal 
and ectodermal differentiation that results 
in the absence of eyelid folds, (2) intra- 
uterine inflammation that produces fusion of 
the eyelids to the globe, (3) amniotic bands 
with pressure on the developing eyelids that 
cause colobomas, and (4) normal eyelid fold 
development with maldifferentiation of the 
conjunctiva resulting in symblepharon. The 
pathogenesis of partial cryptophthalmos is 


also unknown, since no natural plane of 


tissue differentiation is present between the 
medial two thirds and lateral one third of 
the eyelid. 


SUMMARY 


The cryptophthalmos syndrome consists 
of cryptophthalmos, dyscephaly, syndactyly, 
and genitourinary abnormalities. A 2-vear- 
old girl had unilateral partial cryptophthal- 
mos associated with brachycephaly, unilateral 
syndactyly, and unilateral poor renal visu- 
alization. 
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The facial-digital-genital or Aarskog syn- 
‘drome has only recently been described’ 
and has not attracted the attention of oph- 
thalmologists despite the frequency of the 
ophthalmic features. 

All patients with Aarskog syndrome have 
been short males on or below the third per- 
centile for their age. The facies is charac- 
teristic (Figs. 1-5). The forehead is broad 
and the metopic ridge is prominent so that 
the face appears triangular. Pronounced 
hypertelorism has been reported in all cases. 
The eyelids have a marked antimongoloid 
obliquity and there is often unilateral or bi- 
lateral blepharoptosis. The mid-face tends 
to be flattened. The nose is short, broad, and 
upturned with a flattened or rounded tip. 
The mouth tends to be wide, the lips are 
thin, and the intranasal depression of the 
upper lip is long and makes a prominent V 
into the lip. The chin is short. The ears are 
usually small and low-set with fleshy over- 
turned superior helices. 

The hands are characteristically broad 
and short and a mild degree of cutaneous 
syndactyly may exist. There is marked 
hyperextensibility at the proximal interpha- 
langeal joints and a flexion deformity of the 
distal interphalangeal joints gives a claw-like 
appearance to the hands (Figs. 6 and 7). 
There is usually a single crease ventrally 
on the fifth finger that is often markedly 
shorter than normal and may show clino- 
dactyly. The feet are broad and incurved 
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Fig. 1 (Kirkham, Milot, and Destin. Case L 


Hypertelorism, telecanthus, antimongoloid obliquity | 
of palpebral fissures, and bilateral blepharoptosis. 


with short toes that have bulbous tips (Fig. 


8). 
There is often pectus excavatum and an 
inguinal hernia is frequent. Cryptorchidism 


Characteristic broad forehead and hypertelorism. 


Fig. 2 (Kirkham, Milot, and Berman). Case as 
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Fig. 3 (Kirkham, Milot, and Berman). Case 2. 
Backward head tilt due to blepharoptosis. Note the 
short, upturned, flattened nose. 


is common with the scrotal folds extending 
ventrally surrounding the base of the penis. 

Berman, Desjardins, and Fraser? studied 
four families, reviewed the literature on the 





Fig. 4 (Kirkham, Milot, and Berman). Case 3. 
Surgically corrected blepharoptosis. Note the wide 
mouth and thin lips. 
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Fig. 5 (Kirkham, Milot, and Berman). Case 4. 
Asymmetric blepharoptosis. 


syndrome, and concluded that it was in- 
herited as an X-chromosome-linked recessive 
trait with full expression in males and oc- 
casional minimal expression in females. 

We describe the ophthalmic manifesta- 
tions of the Aarskog syndrome in four 
affected boys. We have used Waarden- 
burg's* method to clinically describe our pa- 
tients, recording the distance between the 
inner canthi, A ; the interpupillary distance, 
B; and the outer canthi, C, in an ABC 
formula with each diameter measured in 
millimeters, These measurements are collec- 
tively referred to as the "interorbital di- 
mensions." 


CASE REPORTS 


Case 1—This 5-year-old boy was born into a 
French-Canadian family where 12 males in four 
generations were affected by the Aarskog syndrome." 
Bilateral inguinal herniae had been repaired and an 
ectopic left testis was brought down by orchiopexy. 
His height was below the third percentile and his 
head circumference was 48.5 cm (second percentile). 
He had the typical skeletal features of the Aarskog 
syndrome. 





Fig. 6 (Kirkham, Milot, and Berman). Case 1. 
Typical short hands and fingers, especially the fifth 
finger, and the mild degree of cutaneous syndactyly. 







Fig. 7 (Kirkham, Milot, and Berman). Case 4. 
Left hand, showing the characteristic flexion de- 
formity at the distal interphalangeal joints and the 
extension deformity of the proximal interphalangeal 
joints. 


There was marked bilateral blepharoptosis pres- 
ent without upper eyelid folds or levator palpebrae 
superioris action. He held his head backwards. The 
palpebral apertures had a distinctly antimongoloid 
slant (Fig. 1). 

The interorbital dimensions were: distance be- 
tween medial canthi, 39 mm ; interpupillary distance, 
60 mm ; and distance between lateral canthi, 88 mm 
( Mustardé index, 65%). 

The corrected visual acuity was 6/9 in both eyes, 
Jl, all Ishihara plates. The pupillary reactions and 
visual fields were normal. The corneal diameters 
were 12.5 mm. There was a full range of ocular 
movements with a marked V-syndrome and overac- 
tion of the inferior oblique muscles on adduction. 
The phenomenon of alternating sursumduction was 
evident. He had a marked exophoria that broke 
down easily to an exotropia on near fixation. Latent 


Fig. 8 (Kirkham, Milot, and Berman). Case 2. 
Incurved feet with bulbous tips to the toes. 


AARSKOG SYNDROME 


nystagmus was present in the left eye. Voluntary 
saccades were of normal velocity and his optico- 
kinetic responses were normal. There was no stereo- 
scopic vision to the Wirt Fly, Worth dots, or the 
Titmus ring tests. The fundi were normal. | 

X-ray films of the posteroanterior section of the 
skull showed hypertelorism with 34 mm between the 
medial walls of the orbits. A pneumoencephalogram 
showed no abnormalities. 

Case 2—This 6-year-old French-Canadian boy had 
all the facial (Fig. 2) and skeletal dame 
of Aarskog syndrome. No other members of his 
family were affected. Right orchiopexy and inguinal 
herniorrhaphy had been performed in 1973. 

There was a marked bilateral blepharoptosis that 
necessitated a backward head posture (Fig. 3). Le- 
vator muscle action was limited to a 3-mm range 
measured from extreme downgaze to extreme up- 
gaze. Definite, but poor, eyelid folds were present. 
The interorbital dimensions were 38 mm between 
medial canthi; interpupillary distance, 63 mm; and 
between outer canthi, 100 mm (Mustardé index, 
6096). | 

The visual acuity was 6/6 in both eyes and color 
vision was normal. The corneal diameters were 12 
mm. The pupillary reactions, visual fields, and ocular 
movements were normal. Stereoscopic vision was 
normal. The fundi were normal. | 

Chromosome analysis showed the normal male 
chromosomal pattern, 46 X Y. Dermatoglyphic studies 
confirmed the marked shortness of the fifth fingers 
and the "c" triradius was missing in the left hand. 

Case 3— This 81-year-old boy, the only affected 
member of a Greek family, was in the third per- 
centile for his height. Mentally he was normal and 
achieved good grades at school. When he was 5 
vears old, he had an orchiopexy for a left unde- 
scended testicle, a bilateral fascial-sling operation for 
blepharoptosis, as well as excision of preauricular 
skin-tags from the right pinna. He had all the char- 
acteristic facial ( Fig. 4) and skeletal findings of the 
Aarskog syndrome. 

Visual acuity was 6/6, both eyes, and J1 with an 
astigmatic hyperopic correction. He showed marked 
blue-green color deficiency when tested with the 
Ishihara plates. Pupillary reactions, visual fields, and 
ocular movements were normal. There was no vol- 
untary levator muscle action. His blepharoptosis 
had been partially corrected. Titmus ring test showed 
that stereoscopic vision was 4/9. The corneal diam- 
eters were 12 mm and slit-lamp examination showed 
no corneal disease. 

The interorbital dimensions were 36 mm between 
the medial canthi; interpupillary distance, 60 mm; 
and distance between the outer canthi, 94 mm ( Mus- 
tardé index, 60%). 

Chromosome analysis showed the normal male 
pattern, 46 XY. His 7-year-old sister was 6 cm 
taller than he was and had a similar refractive error 
but no other characteristics of the Aarskog syn- 
drome. 

Case 4—This 7-year-old French-Canadian boy, 
the only affected family member, had a male twin 
who died at birth; it was not known if the twin had 
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significant congenital abnormalities. 

The patient had the facial (Fig. 5) and digital 
characteristics of the Aarskog syndrome. He had 
had a right inguinal herniorrhaphy. He was, however, 
in the 50th percentile—normal height. He had bi- 
lateral congenital blepharoptosis and esotropia and 
an amblyopic right eye. There was a 5-mm range of 
right levator muscle action compared with a 10-mm 
range of left levator muscle action. There appeared 
to be an accessory lacrimal punctum on the right 
‘side of the nose; a probe was passed into this and 
extended 3 mm, ending near the medial canthal liga- 
ment. 

The interorbital dimensions were: medial inter- 
-canthal distance, 33 mm; interpupillary distance, 58 
mm; and distance between outer canthi, 80 mm 
(Mustardé index, 57%). 

Corrected visual acuity was R.E.: 6/60 and L.E. : 
6/6. His color vision was normal. The corneal diam- 
eters were 13 mm. There was right esotropia of 30 
diopters and there was bilateral limitation of eleva- 
tion in adduction. Latent nystagmus occurred on 
covering each eye. Forced duction test, when the 
patient was anesthetized, showed marked resistance 
to upward and inward movement of the eyes; this 
represented bilateral superior oblique tendon sheath 
syndrome. The right esotropia and right blepharo- 
ptosis were repaired surgically. Microscopic exam- 
ination of the excised muscle tissue showed no ab- 
normalities. 


DISCUSSION 


An increased distance between the inner 
canthi is not synonymous with hypertelor- 
ism. Greig® described hypertelorism as a 
"great breath between the eyes”; it is a 
condition in which a larger than average 
distance between the orbits exists and both 
the distance between the medial canthi and 
the interpupillary distance are increased. 
Mustardé?!^ introduced the term “tele- 
canthus"—the condition where the distance 
between the medial canthi was increased. 
He called telecanthus "primary" when the 
increased distance between the medial canthi 
involved only the soft tissues of the medial 
canthi, leaving the interpupillary distance 
normal. "Secondary" telecanthus represents 
the increased distance between the medial 
canthi in true bony hypertelorism when 
there is a concomitant increase in the inter- 
pupillary distance. The distance between the 
medial canthi rarely exceeds 5596 of the 
interpupillary distance in normal persons of 
either sex at any age. In primary tele- 
canthus the index is increased but in sec- 
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ondary telecanthus it is normal. 

A number of anthropometric tables re- 
cord the distance between the medial canthi 
and the interpupillary distance at different 
ages. Aarskog^? did not report orbital 
measurements for the seven affected males 
in two generations who had hypertelorism. 
Furukawa, Hall, and Smith* made accurate 
measurements of the interorbital dimensions 
of their patients who had markedly in- 
creased distance between the medial canthi 
and increased interpupillary distance, con- 
firming the presence of hypertelorism. No 
matter which anthropometric data are ap- 
plied to their patients or to our four cases, 
the distance between the medial canthi and 
the interpupillary distances are significantly 
greater than normal. Scott? reported bony 
hypertelorism radiographically in two of 
his patients. Bony hypertelorism was clearly 
present in the posteroanterior section of the 
skull X-rav films in Case 1 and in Sugar- 
man, Rimoin, and Lachman's? four patients 
when compared with available radiological 
data.16 Thus, hypertelorism has been 
documented as a clinical impression in all 
patients so far described with Aarskog 
syndrome and by measurement or radio- 
graphically in more than half the reported 
cases. 

Soft tissue or primary telecanthus is also 
present when the Mustardé index is applied 
to the interorbital measurements of our 
four patients and to three of those of 
Furukawa, Hall, and Smith.* Their indices 
vary from 57 to 65%, indicating that a sig- 
nificant degree of primary telecanthus exists 
in these patients in addition to the increased 
medial canthal distance due to the hyper- 
telorism. Thus both hypertelorism and tele- 
canthus occur in the Aarskog syndrome. 

Congenital unilateral or bilateral blepharo- 
ptosis has occurred in 11 of 22 patients 
with Aarskog syndrome'? including our 
present cases. The blepharoptosis is usually 
pronounced because of the associated anti- 
mongoloid obliquity of the palpebral fis- 
sures. All our patients had eyelid folds 
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present although they were not well Morlbd. | 


According to the reports available and our 
experience, the levator muscle function 
varies from nil to about half the normal 
range. Levator muscle suspension surgery 
appears to offer reasonable results although 
one of our patients did well following 
levator muscle resection; no histologic ab- 
normalities were demonstrated in the ex- 
cised muscle tissue. 

A concomitant horizontal strabismus was 
noted in one patient? and strabismus was 
present in two of our patients. Both hori- 
zontal strabismus patients had accompany- 
ing latent nystagmus and anomalies of ver- 
tical movements: alternating sursumduction 
in one, and a bilateral superior oblique tendon 
sheath syndrome in the other. Three of our 
patients and one of Scott's? patients have had 
significant hyperopic astigmatism. 
` The corneal diameters of our patients 
were all between 12 and 13 mm. These mea- 
surements are at, or slightly above, the 
upper limit of the accepted normal adult 
range." There was no evidence of arrested 
glaucoma, no scars of Descemet's mem- 
brane, and no evidence of other ocular meso- 
dermal abnormality. Corneal size has not 
been mentioned specifically in any of the 
previous reported cases. 


SUMMARY 


Four boys with facial-digital-genital or 
Aarskog syndrome were short with tri- 
angular faces, characteristic deformities of 
the hands and feet, and anomalies of the 
external genitalia. The syndrome appears to 
be inherited in an X-chromosome-linked 
recessive manner. 

Previous reports emphasized the pres- 
ence of hypertelorism but careful mea- 
surements of the interorbital dimensions re- 
vealed primary telecanthus in addition to 
hypertelorism. The palpebral fissures had 
a marked antimongoloid obliquity and in 
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half the reported cases, there was unilateral 
or bilateral congenital blepharoptosis. Stra- 31 
bismus, hyperopic astigmatism, and large Y 
corneas may be additional features. | ¥ 
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CORNEAL PERFORATION IN NONTUBERCULOUS (STAPHYLOCOCCAL) 
PHLYCTENULAR KERATOCONJUNCTIVITIS 


H. Bruce Oster, M.D. 


San Francisco, California 


Central corneal ulcers due to direct cor- 
neal invasion by staphylococci occasionally 
perforate, and are increasing as a result of 
the widespread use of corticosteroids and 
other immunosuppressive agents, both locally 
and systemically. Corneal perforation may 
also occur in rosacea keratoconjunctivitis 
with staphylococcus playing a role. However, 
corneal perforation as a result of a catarrhal 
ulcer or of a staphylococcal phlyctenular 
keratoconjunctivitis (PKC) is extremely 
rare. I know of only one previous report! 
of a perforating staphylococcal catarrhal ul- 
cer and no published reports of a perforation 
in any case of nontuberculous PKC (includ- 
ing staphylococcal PKC). The following is 
a report of a patient whose cornea perforated 
recently as a result of staphylococcal PKC. 


CASE REPORT 


An 18-year-old white man with a severe 
staphylococcal blepharokeratoconjunctivitis of 
several years’ duration first presented to me in 
1969. His disease was characterized by hyperemia 
of the eyelid margins, loss of eyelashes, broken 
eyelashes, misdirected eyelashes, many collarettes, 
thickening of the eyelid margins, recurrent ex- 
ternal hordeola, ulcers of the eyelid margins, a fine 
inferior epithelial keratitis, and catarrhal corneal 
ulcers. Limbal, conjunctival, and corneal phlyc- 
tenules developed repeatedly during the period of 
my observation. 

Gram-positive cocci were seen in eyelid margin 
scrapings and Staphylococcus aureus grew in cul- 
tures of material from the eyelid margins. A glucose 
tolerance test was normal. The tuberculin test (puri- 
fied protein derivative [PPD] first strength, inter- 
mediate, and second strength), and both the candidin 
and coccidioidin tests, were all negative, but skin tests 
to Staphage Lysate and staphylococcus toxoid were 
positive, 
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The patient was seen intermittently over the 
next four years. Phlyctenules appeared from time 
to time and wandering phlyctenules encroached on 
the cornea (Fig. 1). Treatment of the staphylo- 
coccal blepharitis was instituted. Topical cortico- 
steroids were administered, but this form of medi- 
cation was abandoned when the phlyctenules failed 
to respond, The intervals between the appearance 
of phlyctenules seemed to lengthen in spite of the 
intermittent therapy. During this four-year period, 
the patient’s father and sister were both examined 
once and had nontuberculous phlyctenules. 

When examined in late 1973, the patient had an 
active corneal phlyctenule and several limbal 
phlyctenules. Seven days later the corneal phlyc- 
tenule perforated (Fig. 2). On the day prior to 
perforation the patient had noted increased red- 
ness of the eye, pain, and blurred vision, all as- 
sociated with influenza-like symptoms that included 
a cough. 

The perforation resulted in collapse of the an- 
terior chamber, marked injection of the globe, 
photophobia, and lacrimation. Corneal sensation 
was normal. Viral cultures for herpes simplex 
virus were negative. Corneal scrapings and cul- 
tures of corneal material showed no organisms and 
no giant cells, but there were many polymorpho- 
nuclear cells and much necrotic debris. 

While the patient was waiting for admission to 
the hospital (between one and two hours), the 
anterior chamber reformed and the perforation 
closed spontaneously (Fig. 3). The patient was 
treated with acetylcysteine (Mucomist) 20%, a 
soft contact lens for 24 hours, atropine 1% 
twice daily, and sulfacetamide sodium drops 10% 
four times daily. The latter was instituted be- 
cause of the thickening and hyperemia of the eye- 
lid margins. 





Wandering corneal phlyc- 


Fig. 1 (Ostler). 
tenules (S. aureus). 
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Fig. 2 (Ostler). Perforation of corneal phlyc- 
tenule (S. aureus). 


Ten days later the cornea perforated again 
(Fig. 4), but it resealed after four hours with a 
soft contact lens in place. At present, the area of 
perforation appears to be well healed. 


DISCUSSION 


In this case phlyctenules developed re- 
peatedly, often in crops, in both the cornea 
(with a leash of vessels) and at the corneo- 
scleral limbus. The fact that the tuberculin 
test (up to second-strength PPD) and both 
the coccidiodin and candidin skin tests were 
all negative over a one-year period rules out 
the possibility of hypersensitivity to tuber- 
culosis, coccidioidomycosis, or candidiasis. 
The marked, delayed-hypersensitivity reac- 





Fig. 3 (Ostler). Spontaneous sealing of corneal 
phlyctenule (S. aureus). 
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Fig. 4 (Ostler). Reperforation of corneal phlyc- 
tenule (S. aureus). 


tion to staphylococcus toxoid and Staphage 
Lysate, together with other manifestations 
of staphylococcal blepharokeratoconjuncti- 
vitis, provided sound evidence that this was 
in fact a phlyctenular keratoconjunctivitis 
due to S. aureus. 

Corneal perforations due to tuberculous 
phlyctenules are more common in blacks and 
Eskimos than in members of the white race, 
as noted by P. Thygeson, M.D. (personal 
communication, May 4, 1973). This was the 
first perforation of a phlyctenule that I had 
ever seen in a white patient, although I had 
seen a leukoma adhaerens in a white man 
that probably represented a perforated phlyc- 
tenule; its appearance, the presence of scars 
of other phlyctenules, and the patient's his- 
tory were all compatible with phlyctenular 
keratoconjunctivitis and corneal perforation. 

In the case reported here, treatment was 
so sparse and so intermittent that it is like- 
ly that the perforation was due to a per- 
sistent antigen in the eye. A viral infection 
responsible for the cough and influenza-like 
symptoms that were associated with the per- 
foration possibly increased the patient's de- 
layed hypersensitivity reaction to the staphy- 
lococcus. 

This patient was unusual in another re 
spect: his sister and father apparently have 
had phlyctenules associated with hypersensi- 
tivity to staphylococcal antigen at various 
times—a unique association in my experi- 
ence. Both father and sister were examined 
once during the long course of the patient's 
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illness; they had phlyctenules at that time 
and reported other episodes in the past, but 
unfortunately neither of them returned for 
follow-up examinations or treatment. Fur- 
ther family history failed to uncover any 
other abnormalities. 


SUMMARY 


An 18-year-old white man with severe 
staphylococcal — blepharokeratoconjunctivitis 
of several years' duration developed phlyc- 
tenules intermittently. At age 22 an active 
corneal phlyctenule caused perforation of 
the cornea. Seven days after this occurrence, 
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the perforation closed spontaneously but 
perforated again ten days later. This oc- 
currence may have been caused by an in- 
crease in the patient's hypersensitivity to the 
Staphylococcus as a result of concurrent 
viral infection, or it may have been due to 
the patient's failure to return for treatment 
at the scheduled time. The area of perfora- 
tion appeared to be healed 10% months 
later. 
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OCULAR FIREWORKS INJURTES 


R. Stoan Witson, M.D. 
Little Rock, Arkansas 


In an editorial in 1972, Newell’ urged 
ophthalmologists to detail eye injuries caused 
by fireworks in order to provide adequate 
and persuasive evidence of their danger. 
There is confusion in the public mind over 
the current fireworks issue and what type 
of restriction or ban, if any, should be placed 
on their sale. Recently, the Consumer Prod- 
uct Safety Commission postponed a sched- 
uled ban, subject to the results of hearings 
before an administrative law judge. These 
hearings will allow the fireworks industry 
and other interested groups to present their 
case. 

This study details 14 cases and attempts 
to define the incidence and the extent of fire- 
works ocular injuries that were seen by 
ophthalmologists in Arkansas on two con- 
secutive Fourth of July holidays, 1973 and 
1974. 

SUBJECTS AND METHODS 


After the Fourth of July, 1973, two severe 
ocular fireworks injuries were seen in the 
University of Arkansas Ophthalmology 
Clinics. All Pulaski County practicing oph- 
thalmologists, who serve a central Arkansas 
area of approximately 500,000 people, re- 
sponded to a survey requesting cases of ocu- 
lar fireworks injuries they had seen on the 
Fourth of July, 1973. The study was ex- 
tended to involve all ophthalmologists serving 
the state (59 from Arkansas and four from 
Texarkana, Arkansas-Texas, a border town) 
during the Fourth of July holiday in 1974; 
these ophthalmologists agreed to record and 
detail fireworks injuries during the upcoming 
holiday. All practicing ophthalmologists plus 
resident and university ophthalmologists re- 
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sponded. Metropolitan emergency rooms 
were contacted to ensure that cases were not 
overlooked. 


RESULTS 


Over the Fourth of July, 1973, five SUE 
were recorded from central Arkansas ( Tabl 
1, Cases 1-5). One patient (Case 4) lost "d 
eye and another (Case 5) lost macular func 
tion. The other three cases were less 
vere. An estimated incidence of ocular injury 
for that period would be approximately 
1/100,000 population (Table 2). | 

Nine additional cases were collected and 
summarized over the next Fourth of July 
(Table 1, Cases 6-14). Three of the tài 
injuries were severe with immediate visual 
loss and expected permanent loss, althouy 
follow-up has been less than a month. Th 
estimated incidence over this holiday was 
0.45/100,000 population. | 

These 14 ocular fireworks injuries, sub- 
mitted for a cooperative study, were cau 
by Class C* fireworks. No person was in- 
jured in both eyes, the right eye was most 
often hurt, and males were involved pri- 
marily (13:1). The most common injuries 
were corneal abrasion and hyphema (43% 
each). Sixty-four percent of the injuri 
(nine cases) were classified as mild and 
moderate, with no residual ocular damage. 
The median age for these mild and ess 
injuries was 10 years of age. 

Five patients (3696) exhibited significant 
visual loss in one eye or enucleation. These 
severe injuries did not occur in children but 
in adults ranging from ages 17 to 45 (median 
age of 25 years). Bottle rockets accounted 
for 8096 of the severe injuries. | 

Assuming that a similar number of in- 





* Class C fireworks are defined as so-called com- 
mon fireworks that include firecrackers of 174 inches 
or less, sparklers, fountains, roman candles, and 


bottle rockets. 
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TABLE 1 
OCULAR INJURIES DUE TO FOURTH OF JULY FIREWORKS 
Case, In- Degree 
Age,  Firework Type volved Ocular Damage of Result 
Sex Eye Injury 
1973 
1, 8M  Firecracker R.E. Powder burn to eyelid and Mild No residual damage 
conjunctiva 
2, 9, M Firecracker R.E. Cornealabrasion, conjunctivi- Mild Noresidual damage 
tis, iritis 
3,11, M  Firecracker L.E. Hyphema, iridodialvsis Moderate No residual damage 
4,19, M Bottle rocket R.E. Corneal-scleral laceration, hy- Severe N.L.P., enucleation 
phema, vitreous hemorrhage 
5,25, M Bottle rocket L.E. Vitreous commotio retinae Severe Maculopathy, CF 
with large macular hemor- 
rhage, lacerated eyelid, iritis 
1974 
6, 6,F Sparkler R.E. Superficial corneal burn Mild No residual damage 
7,10, M Firecracker* R.E. Corneal and conjunctival burn Mild No residual damage 
8,10, M Firecracker R.E. Corneal abrasion Mild No residual damage 
9,16, M Firecracker* R.E. Hyphema, conjunctival lacera- Moderate No residual damage 
in plastic box tion, scleral tear(?) 
10, 17, M Firecracker (?) R.E. Black ball hyphema Severe NEP, 
11,21, M Sparkler L.E. 2nd degree burn to eyelid, cor- Mild No residual damage 
neal abrasion 
12,25, M Bottle rocket L.E. Choroidal rupture, intraocular Severe Did not return for follow- 
pressure = 0, macular up 
hemorrhage 
13, 36, M Bottle rocket L.E. Corneal abrasion and iritis Mild No residual damage 
14, 45, M Bottle rocket L.E. Hyphema, dislocated cata- Severe Lens extracted, fundus not 


ractous lens, glaucoma 


seen 





* Not self inflicted. 


juries would occur during the December 
holidays, the estimated incidence in this sur- 
vey would be one half the yearly incidence. 
Thus, the yearly incidence would be projected 
to 2/100,000 population for 1973, and 
0.9/100,000 population for 1974. This com- 
pared favorably with the Hong Kong in- 
cidence of 1.3/100,000 population per year. 
The lowered incidence in 1974 compared 


to 1973 may be explained by the decreased 
sale and use of fireworks due to publicity 
and confusion over the ban. 

Additionally, responding ophthalmologists 
commented that they usually saw one or two 
such injuries a year. One had had to per- 
form two enucleations. Another commented 
that this was his first fireworks-free holiday 
since beginning practice. 


TABLE 2 
INCIDENCE OF OCULAR FIREWORKS INJURIES 





Ophthalmologists š Number Incidence/100,000 
Year Surveyed/ a a ua of Population 
Responded PP Injuries (Approximate) 
1973 17/17 500,000* 5 1.0 
1974 63/73 2,000,0001 9 0.45 





* Central Arkansas population, 1973 (midyear). 
+ State of Arkansas population, 1974 (midyear). 
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DISCUSSION 


Ophthalmologists often treat fireworks in- 
juries to the eye during Christmas, New 
Year, and Fourth of July holidays. Recent 
public interest to possibly restrict the sale 
of fireworks has made it mandatory to collect 
data regarding such injuries. 

There are surprisingly few published re- 
ports of ocular injuries related to fireworks. 
Undoubtedly, additional cases may be in- 
cluded under other headings. Harris, Cohn, 
and Galin? reported a single case of a 
sparkler alkali corneal injury in 1971. Fish- 
man? reported two additional ocular injuries, 
both severe, in 1969. Tn his editorial, Newell! 
referred to the results of a 1969 survey by 
the National Society for the Prevention of 
Blindness, the National Fire Protection As- 
sociation, and the Fire Marshall’s Associa- 
tion with support of the National Safety 
Council, and reported by Hatfield.* Of 1,330 
injuries, including five fatalities, there were 
377 ocular injuries of which 40 patients 
(11%) lost vision in at least one eye. Un- 
fortunately, individual ocular injuries were 
not described in detail but categorized as 
burns (30%), abrasions and contusions 
(33%), lacerations (17%), loss of vision 
(11%), and unreported (9%). Nearly one 
half of the serious ocular injuries were 
due to Class C fireworks. Class C fireworks 
are still permitted in half of the states. 

Lee® presented a report of 262 firecracker 
injuries to eyes in Hong Kong over a six- 
year period. The type of ocular injuries was 
well detailed. The incidence was approxi- 
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mately 1.3/100,000 population per year. 
Usually, the injuries affected one eye and 
about one in six caused blindness of the 
injured eye due to cataract, phthisis, optic 
atrophy, and retinopathy. 

Certainly, any fireworks ocular injury 
seems needless and preventible. Althoug 
possibly not a realistic solution, the use o 
protective glasses would have prevented the 
14 injuries and loss of vision. 


SuMMARY | 


A survey in Arkansas of 14 cases of ocu 
lar injuries caused by the explosion of Class 
C fireworks showed significant, and D 
permanent, visual loss in five men. The mo 
common injuries, corneal abrasion and hy- 
phema, occurred in nine male patients with s1 
residual ocular damage. 
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OCULAR CLINICAL FINDINGS AND BASEMENT MEMBRANE 
CHANGES IN GOODPASTURE'S SYNDROME 


Lee M. JAMror, M.D., Mosar Lanav, M.D., DANrEL M. Avert, M.D., 
AND JOSEPH CRAFT, B.S. 
New Haven, Connecticut 


In 1919, Ernest Goodpasture described 
a patient who developed hemoptysis, anemia, 
and proteinuria. Postmortem examination 
revealed pulmonary alveolar hemorrhage and 
proliferative glomerulonephritis. Since that 
time more than 100 cases of Goodpasture’s 
syndrome have been described. The syn- 
drome is characterized by the onset of hem- 
orrhagic pulmonary disease with glomerulo- 
nephritis leading to progressive pu!monarv 
and renal failure. A striking feature of this 
disease is deposition of immunoglobulin G 
(IgG) in a linear pattern in basement mem- 
branes of the glomerulus and the lung. Cir- 
culating antibasement membrane antibodies 
are frequently demonstrated. This report de- 
scribes the clinical history of two patients 
with Goodpasture's syndrome who developed 
nonrhegmatogenous retinal detachments. 
Autopsy examination permitted histologic, 
immunologic, and ultrastructural studies of 
the eyes of one of the patients. 


CASE REPORTS 


Case 1—This 24-year-old white woman was in 
good health until February 1970, when she had a 
flu-like illness during pregnancy characterized by 
myalgias, fever, and cough. In August 1970, she was 
admitted to a local hospital with shortness of breath, 
hemoptysis, hematuria, and anemia. Progressive 
renal failure developed and she was transferred to 
the Yale-New Haven Hospital where the diagnosis 
of Goodpasture’s syndrome was made. The patient 
was treated with systemi: prednisone and hemodial- 
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ysis. She did well with this therapy although she re- 
quired multiple revisions of her arteriovenous shunt. 
In April 1972, a cadaveric renal transplant was at- 
tempted but was rejected. 

In April 1973, the patient noted the onset of 
dyspnea, headaches, and blurring of vision. Her 
blood pressure was elevated and a-methyldopa and 
hydralazine hydrochloride therapy was begun. 

The patient was seen on May 1, 1973, at the 
Yale-New Haven Hospital Eye Clinic complaining 
of blurred vision. The results of previous eve ex- 
aminations in February 1972 and January 1973 had 
been normal. Examination on May 1, however, 
showed a best corrected vision of 20/70 RE, 20/100 
LE. Findings on external examination, slit-lamp 
examination, and ocular tensions were normal. 
Visual field testing demonstrated superior field 
loss in both eyes. Examination of the fundi revealed 
bilateral inferior bullous nonrhegmatogenous retinal 
detachments with clear shifting fluid (Fig. 1). Mul- 
tiple areas of depigmentation were visible in the 
midperiphery (Fig. 2). The macula showed only 
faint pigmentary mottling with no pigment clumps 
or hemorrhage (Fig. 3). There was some retinal 
arteriolar narrowing but no papilledema, hemor- 
rhages, or exudates. Fluorescein angiography re- 
vealed multiple small areas of hypofluorescence of 
the choroid in the macula (Fig. 4). No leakage of 
fluorescein could be identified. 





Fig. 1 (Jampol, Lahav, Albert, and Craft). Case 
l. Inferior bullous retinal detachment with clear 
subretinal fluid. 
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Fig. 2 (Jampol, Lahav, Albert, and Craft). Case 
1. Areas of depigmentation in mid-periphery, cor- 
responding to window defects in the pigment 
epithelium. 


Medical evaluation showed hypertension (200/ 
120), a blood urea nitrogen of 55 mg/100 ml, and a 
serum creatinine of 12.3 mg/100 ml. The patient 
was also acidotic, hyperkalemic, and anemic. Serum 
sodium and proteins were normal. The patient was 
treated with continued hemodialysis and increased 
doses of antihypertensive medications resulting in 
more adequate control of the blood pressure. Reex- 
amination on May 7 showed the retinal detachments 
unchanged in appearance although visual acuity had 
improved to 20/30 RE, and 20/40 LE. 





Fig. 3 (Jampol, Lahav, Albert, and Craft). Case 
1. Macula, left eye with mottling of pigment visible 
but no clumps of pigment or hemorrhages present. 
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Fig. 4 (Jampol, Lahav, Albert, and Craft). Case 
1. Fluorescein angiogram, left eye. Multiple areas 
of hypofluorescence are visible in the posterior pole, 
apparently corresponding to areas of hypoperfusion 
(ischemia) of the choroid. 


Since then the patient had multiple complications 
including recurrent uremia, pulmonary emboli, 
peritonitis, and pneumonia. Evaluation in February 
1974 showed visual acuity of 20/50 RE, and 20/25 
LE. Examination of the fundi showed no evidence 
of the previous retinal detachments. Severe arter- 
iolar narrowing was present and multiple pigment 
epithelial defects were present in the midperiphery. 

Case 2—This 21-year-old woman was admitted 
to the Yale-New Haven Hospital on January 3, 
1974 because of progressive pulmonary and renal 
failure. The patient’s history revealed that she was 
in good health until six months prior to admission 
when she had an episode of hemoptysis. Findings on 
bronchoscopy were negative and the hemoptysis 
rapidly cleared. Three weeks prior to admission, 
fatigue, anorexia, and malaise appeared, followed 
by recurrence of the hemoptysis and the develop- 
ment of hematuria, anemia, and renal failure. 

At the time of admission the patient was normo- 
tensive but showed early signs of congestive heart 
failure. Her hematocrit level was 1°%, there was 
mild hyponatremia (serum sodium, 129 mEq/liter) 
and moderate acidosis and hyperkalemia. The blood 
urea nitrogen was 55 mg/100 ml, the serum creatin- 
ine 4.6 mg/100 ml, and serum albumin was 24 
g/100 ml. The diagnosis of Goodpasture's syndrome 
was made and the patient was begun on prednisone 
and azathioprine therapy. Peritoneal dialysis was 
required intermittently because of uremia. Staphy- 
lococcal parotiditis and gram-negative peritonitis 
subsequently occurred and were treated with anti- 
biotics. 

On January 30, the patient showed significant 
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Fig. 5 (Jampol, Lahav, Albert, and Craft). Case 
2. Right eye, with serous elevation of the retina 
visible (arrows) and cystoid appearance to the 
perifoveal area. 


hypertension. (190/100) and treatment with hy- 
dralazine hydrochloride was instituted. The same 
day the sudden onset of marked left eyelid edema, 
conjunctival chemosis, and slight proptosis was 
noted. The patient, examined by the ophthalmology 
service, had a visual acuity of 20/50 RE and no 
light perception in the left eye. The left pupil was 
amaurotic and the motility of the left eye was 
limited in all directions; this appeared to be the 
result of orbital swelling. Examination of the right 
fundus revealed serous elevation of the macula with 
slight arteriolar narrowing (Fig. 5). In the left eye 
there was considerable vitreous haze. A large bul- 
lous total retinal detachment was present. Marked 
papilledema was noted with occlusion of both the 
central retinal artery and vein. Scattered hemor- 
rhages were present in the infarcted detached retina. 
The choroid also appeared pale. Vigorous antibiotic 
therapy and peritoneal dialvsis were continued but 
the patient rapidly deteriorated and died on Feb. 4. 

Autopsy examination revealed a crescentic glom- 
erulonephritis with linear deposition of IgG in the 
glomerular basement membranes (Fig. 6). In addi- 
tion, a massive pulmonary hemorrhage and hemo- 
siderosis, and a linear deposition of IgG in the 
pulmonary basement membranes, were noted. The 
cause of death was disseminated aspergillosis in- 
volving the lungs, pleura, peritoneal cavity, heart, 
and brain. This had not been diagnosed before 
death. 


MATERIALS AND METHODS 


Morphologic and immunologic | studies, 
Case 2—Both eyes were obtained and pro- 
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cessed within one hour after death. Control 
eyes, obtained from a patient who died from 
complications of congenital heart disease, 
were processed in identical fashion. 

FLUORESCENT ANTIBODY STAINING—An 
inferior calotte of each eye was placed in 
precooled isopentane (2-methyl butane, 
99.9% chromatoquality reagent Matheson, 
Coleman and Bell, East Rutherford, N.J.) 
and quick frozen in liquid nitrogen. The tis- 
sue was then transferred to a cryostat for 
six hours. The tissue was then embedded in 
tissue-tek (O.C.T. compound, Ames Lab- 
oratories) and 6-y. sections were cut on the 
Lipshaw cryo-microtome. The sections were 
placed on slides precleaned with acid-alcohol 
and dried under a fan. They were then 
washed in 0.01M phosphate-buffered saline, 
incubated with goat antihuman IgG conju- 
gated with fluorescein isothiocyanate (Hy- 
land, Division Travenol Laboratories, Inc., 
Costa Mesa, Calif.) for 30 minutes at 37°C, 
washed in buffer, and observed under the 
Leitz fluorescent microscope (barrier filter 
No. 430). 

LicHt mMicroscopy—The pupil-optic nerve 
sections of each globe were fixed for two 
hours at 4°C in. freshly prepared phosphate- 
buffered 2% paraformaldehyde solution. The 
tissue was then postfixed in 10% formalin 
for 24 hours, dehydrated, and embedded in 
paraffin. Six-micron-thick sections were cut 
and stained with hematoxylin and eosin, 
PAS, and Gomori’s methenamine-silver. 

ELECTRON MICROSCOPY—Small segments 
were cut from the pupil-optic nerve seg- 
ments after fixation in paraformaldehyde for 
two hours and fixed for an additional hour 
in 2% glutaraldehyde at 4°C. The tissue was 
cut into 2-mm pieces, postfixed in 1% os- 
mium tetroxide, dehydrated, and embedded 
in Epon 812. Thin gold sections were cut 
on the LKB ultratome 3, stained with lead 
citrate and uranyl acetate, and examined on 
the Siemens Emiskope IA electron micro- 
scope. 

ANTIBODY LOCALIZATION WITH PEROXI- 
DASE CONJUGATES—The remaining superior 





Fig. 6 (Jampol, Lahav, Albert, and Craft). Case 2. Linear 
immunofluorescence of glomerular basement membranes 
demonstrated at autopsy. This pattern of linear deposition oi 
[gG is characteristic of Goodpasture's disease. 





Fig. 14 (Jampol, Lahav, Albert, and Craft). Case 2. Right 


a 


eye demonstrating linear immunofluorescence of Bruch's 
membrane and the basement membranes of the choroid, simi- 
lar to changes seen in the kidney and lung. Slight scleral fluo- 
rescence is autofluorescence. 





Fig. 16 (Jampol, Lahav, Albert, and Craft). Control eye 
demonstrating only autofluorescence of sclera and basement 
membranes. No deposition of IgG is present in Bruch's mem- 
brane or the choroid. 
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calottes were fixed in paraformaldehyde 2% 
for two hours and cut into small pieces, 
placed in an aluminum foil boat, coated with 
tissue-tek, and frozen in liquid nitrogen. The 
tissue blocks were placed in the cryostat for 
six hours, 10-u. sections were cut and stained 
with 1:50 dilution of peroxidase-labeled goat 
antihuman IgG (Bioware Inc, Wichita, 
Kansas) and processed for light and electron 
microscopy in a method previously de- 
scribed.” 


RESULTS 


Ocular pathology, right eye—Gross ex- 
amination of the right eye revealed eleva- 
tion of the macular area and retinal edema in 
the posterior pole. The remainder of the 
findings were within normal limits. 

MICROSCOPIC EXAMINATION— The cornea, 
anterior chamber, iris, ciliary body, lens, and 
vitreous cavity were unremarkable. The 
retina in the macular area showed a serous 
detachment and extensive cystoid edema of 
the external plexiform layer (Fig. 7). These 
cysts coalesced in areas to form regions of ret- 
inoschisis. In the foveal and parafoveal re- 
gions, two discrete areas of necrosis of the 
retinal pigment epithelium were visible (Figs. 
8 and 9). The choriocapillaris was obliterated 
under these areas by a homogenous fibrinous 
deposit. The choroidal vessels appeared en- 








Fig. 7 (Jampol, Lahav, Albert, and Craft). Case 
2. Extensive microcystoid changes in the external 
plexiform layer in the right macula. Separation of 
the outer segments is artefactitious (hematoxylin 
and eosin, X200). 
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Fig. 8 (Jampol, Lahav, Albert, and Craft). Low- 
power view of area of choroidal infarction with 
necrosis of overlying pigment epithelium (hema- 
toxylin and eosin, X100). 


gorged and choroidal hemorrhage was seen. 
Multiple sections with special stains revealed 
no fungi in the right eye. 

Dracnosis—The following diagnosis was 
made: occlusion of choroidal vessels, necro- 
sis of retinal pigment epithelium, subretinal 
serous fluid accumulation, retinal edema, and 
retinal cystoid degeneration. 

Ocular pathology, left eye—Gross exam- 
ination of the left eve showed that the ciliary 
body and iris were thickened. The lens had 
small posterior subcapsular vacuoles. The 
vitreous cavity was hazy, with posterior hem- 
orrhage in the vitreous. The retinal veins 
were tortuous and dilated and the arterioles 


narrowed. Large areas of patchy hemorrhage 
were associated with occlusion of vessels at 
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Albert, 


and Craft). 
Higher power view showing fibrinoid occlusion of 
choriocapillaris, choroidal hemorrhage, and vacuol- 
ization of the pigment epithelium (hematoxylin and 
eosin, X400). 


Fig. 9 (Jampol, Lahav, 
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the equator and in the periphery. The retina 
was markedly thickened with a yellowish-tan 
discoloration, and was detached by a thick 
subretinal exudate in the posterior pole. The 
choroid was thickened with a whitish colora- 
tion. There was papillary and peripapillary 
edema and hemorrhage. 

MICROSCOPIC EXAMINATION— [Ihe cornea 
and anterior chamber appeared unremark- 
able. The trabecular meshwork contained 
extravasated erythrocytes. The iris was 
edematous with some round cell infiltration 
and early surface neovascularization. The 
ciliary body was hemorrhagic and infiltrated 
with fungal hyphae in the region of the pars 
plana. The lens showed fragmentation of the 
posterior cortical fibers. Fungal hyphae 
showing branching at 45 degrees were lined 
along the vitreous base, the retinal surface, 
and the optic nerve head. The retina, largely 
necrotic, had a few posterior areas with rec- 
ognizable retinal architecture that showed 
marked edema, hemorrhage, and fungal in- 
filtration. The pigment epithelium was dis- 
rupted by hyphae lined along necrotic 
Bruch’s membrane (Fig. 10). The choroid 
was edematous, hemorrhagic, and necrotic. 
Posteriorly, masses of hyphae infiltrated the 
walls and filled the lumen of the choroidal 
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Fig. 10 (Jampol, Lahav, Albert, and Craft). Case 
2. Left eye showing fungal hyphae lined along 
Bruch's membrane (arrows) and in the choroid and 
subretinal space. Choroid is filled with cellular 
debris and inflammatory cells (hematoxylin and 
eosin, X300). 
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Fungal stain showing invasion of the choroid and 


subretinal (Gomori’s methenamine-silver, 


x100). 


space 


blood vessels (Fig. 11). The optic nerve 
head was edematous and necrotic (Fig. 12). 
Fungal infiltration and occlusion were seen in 
the central retinal vessels. Hyphae were pres- 
ent in the optic nerve posterior to the lamina 
cribosa. 

DriaGnosis—Aspergillus endophthalmitis 
with extensive destruction of the choroid 
and retina and central retinal artery and vein 
occlusion were diagnosed. 

Electron microscopy, right eye—Examina- 
tion of the right eye showed a slight increase 
in electron density of the basement mem- 
brane of the retinal pigment epithelium and 
variations in thickness of the basement mem- 
branes of the choriocapillaris in the posterior 
pole (Fig. 13). 
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Fig. 12 (Jampol, Lahav, Albert, and Craft) 
Marked papilledema with occlusion of the centra! 
retinal artery and vein. The peripapillary retina is 
thickened, necrotic, and detached (hematoxvlin and 
eosin, X25). 
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Fig. 13 (Jampol, Lahav, Albert, and Craft). Marked variation in thickness of the basement mem 
brane of the choriocapillaris (arrows). P indicates pigment epithelium ; B, basement membrane of pigmen 
epithelium; E, elastic portion of Bruch's membrane; and L, lumen of choroidal vessel ( x 28,000). 





Fig. 15 (Jampol, Lahav, Albert, and Craft). 


Fluorescence of the basement membrane of the 
ciliary epithelium, the lamina vitrea. 


FLUORESCEIN-LABELED ANTIBODY STAIN- 
ING—In the right eye, linear deposition of 
fluorescein-labeled anti-IgG was seen along 
Bruch's membrane and the basement mem- 
branes of the choroidal vessels (Fig. 14). 
This was also present to a lesser extent along 
the lamina vitrea of the ciliary body (Fig. 
15) ; this deposition was not seen in the con- 
trol eye (Fig. 16). The left eye showed 
similar deposition along Bruch's membrane 
in areas not infiltrated by fungal hyphae. 

PEROXIDASE-LABELED ANTIBODY STAINING 
—Light microscopy of the right eye demon- 
strated dark linear deposition of peroxidase 
along the inner and outer surfaces of Bruch's 
membrane adjacent to the pigment epithe- 
lium and the choriocapillaris (Fig. 17). Elec- 
tron microscopy revealed poor preservation 
of the pigment epithelium secondarv to freez- 
ing. A distinct deposition of peroxidase was 
seen on the basement membrane of the cho- 





Fig. 17 (Jampol, Lahav, Albert, and Craft). 
Deposition of peroxidase-labeled antibody (ar- 
rows) along inner and outer aspects of Bruch’s 
membrane (5500). 
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riocapillaris (Fig. 18) ; this deposition was 
not seen in the control eves. 


DISCUSSION 


Goodpasture's syndrome** is usually char- 
acterized at the onset by hemoptysis, dvs- 
pnea, cough, fatigue, chills, and fever. Pro- 
teinuria, hematuria, anemia, and progressive 
renal failure appear later. A circulating anti- 
body to basement membrane antigen can of- 
ten be demonstrated in the patient's serum. 
However, the hallmark of the disease is the 
linear deposition of IgG in the basement 
membranes of the kidney and lung.*-? Good- 
pasture's disease has a high mortahty with 
75% of the patients dying within the first 
year. Occasional remissions have been re- 
ported with systemic administration of cor- 
ticosteroids or other immunosuppressive 
agents.* In addition, the pulmonary disease 
may regress following bilateral nephrec- 
tomy.? Most patients, however, do not re- 
spond to immunosuppressives or nephrec- 
tomy.!? 

Previous reports of ophthalmoscopic find- 
ings in Goodpasture's syndrome have been 
limited to descriptions of retinal hemorrhages 
or exudates. Benoit and associates,? in a re- 
view of 52 cases of Goodpasture's syndrome, 
found 4% with hemorrhages and exudates. A 
more recent review* reported that 11% of 
patients showed hemorrhages and exudates. 

Nonrhegmatogenous retinal detachment 
has been noted in many cases of severe renal 
disease and hypertension. Most of these re- 
ports describe patients with a rapid onset 
of hypertension in association with toxemia 
in pregnancy.'' Spontaneous reattachment of 
the retina promptly follows delivery. Bosco™ 
described ten cases of retinal detachment in 
association with pregnancy. All of the nine 
patients who were followed-up after delivery 
showed good or excellent return of vision. 
Wagener!? reported two patients with ma- 
lignant hypertension who demonstrated ret- 
inal elevation. Lapco, Weller, and Greene’ 
reported eight cases of retinal detachment in 
association with renal insufficiency. All these 
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Fig. 18 (Jampol, Lahav, Albert, and Craft). Electron micrograph showing dense 


deposition of peroxidase (arrows) 


(50,000). 


cases improved when renal failure was con- 
trolled with dialysis. Others have reported 
similar findings.!9?7* 

The etiology of retinal detachment seen in 
association with toxemia, renal failure, and 
hypertension is uncertain. Attempts to cor- 
relate the detachment with the degree of hy- 
pertension, renal failure, edema, hypona- 
tremia, and hypoalbuminemia have not been 
successful. Since the blood-retinal barrier 
seems to reside in the pigment epithelium, the 
detachments seem to be related to disruption 
of the integrity of retinal pigment epithelium. 
This disruption may, however, be secondary 
to choroidal ischemia or excessive leakage of 
fluid from the choroidal vasculature. 

Fluorescein angiography reported by Git- 
ter and associates!? in a case of toxemia in 


in the choriocapillaris basement membrane 


pregnancy demonstrated multiple areas of 
fluorescent leakage from the choroid into 
the subretinal space. Klien’? reported five 
cases of nonrhegmatogenous detachment in 
association with renal disease and hyperten- 
sion. Histopathologic examination of four of 
these cases showed areas of apparent occlu- 
sion of the choriocapillaris with choroidal 
infarction. Choroidal hemorrhages and dis- 
ruption of the overlying retinal pigment 
epithelium were also present. The lesions de- 
scribed by Klien are similar to the changes 
noted in the choroid of Case 2 (Figs. 8 and 
9). These areas of choroidal infarction may 
correspond to the areas of hypofluorescence 
noticed on fluorescein angiography in Case 1 
(Fig. 4). We could not demonstrate leakage 
of fluorescein from these hypoperfused areas 
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into the subretinal space, but possibly the 
leakage was too slow or it occurred at a dif- 
ferent stage of the disease. 

The demonstration of a linear deposition 
of IgG (Case 2) in the basement membranes 
of the choroidal vessels and Bruch's mem- 
brane using immunofluorescent and peroxi- 
dase techniques appears to be a unique find- 
ing. Previous descriptions of linear deposi- 
tion of IgG in Goodpasture's disease have 
been limited to the kidney and lung. The 
exact role that the antibody-basement mem- 
brane complexes play in the pathogenesis of 
the renal and pulmonary failure is unclear. 
Similarly, we cannot be certain whether 
deposition of IgG in the basement mem- 
branes of the eye played any role in the 
breakdown of the “blood-retinal barrier" 
that resulted in the retinal detachments. 

Another interesting feature of this case 
was the presence of Aspergillus endophthal- 
mitis? solely in the left eye. There was fun- 
gal occlusion of multiple vessels including 
the central retinal artery and vein. Asper- 
gillus was proliferating in the subretinal 
space, accounting for the bullous exudative 
retinal detachment. The potent immunosup- 
pressives and broad spectrum antibiotics that 
the patient received are predisposing factors 
in the development and dissemination of in- 
fections by opportunistic fungal pathogens 
such as Aspergillus. The diagnosis of dis- 
seminated aspergillosis was not made during 
life and thus therapy with amphotericin B 
was not instituted. 


SUMMARY 


Goodpasture’s syndrome is a rapidly pro- 
gressive disease characterized by the onset of 
pulmonary hemorrhage with glomeruloneph- 
ritis, leading to pulmonary and renal failure. 
The hallmark of this disease is linear deposi- 
tion of antibasement membrane IgG in the 
basement membranes of the kidney and 
lung. In two cases of nonrhegmatogenous 
retinal detachment in patients with Goodpas- 
ture’s syndrome, the first patient demon- 
strated multiple ischemic areas in the choroid 


EAM UA 7a c 
AMERICAN CIDURNATI OF : OPHTHALMOLOGY 


X: ilius e ^ 


rE TERPS TOT TE eI 
MARCH, 1975 


on fluorescein angiography. Histopathologic 
and immunologic studies of the eyes of the 
second patient demonstrated macular edema 
and elevation of the retina in association with 
choroidal infarction and linear deposition of 
IgG in Bruch's membrane and the basement 
membranes of the choroidal vessels. 
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OPHTHALMIC MINIATURE | 


Bacchus and Cupid should always be together, for the young gentle- 
man is very apt to be silly when he’s alone by himself ; but when old toss- 
pot is with him, if he pretends to fall a whining, he hits him a cursed 


knock on the pate, and says: “Drink about, you. . . 
don’t be in a passion. Upon my soul you have knocked out one of my 
eves!” “Eyes, ye scoundrel?” Why, you have never had one since you 
. Apollo would have couched vou, but your mother said no ; 
for then, says she, ‘he can never be blamed for his shot, any more than 


were born... 


? 9) 


the people that are shot at. 


.’ “No, Bacchus, 





Extract from a letter by Dr. Messenger Monsey 


A Book About Doctors 
J. €. Jeaffreson, 1862 | 


e 
"m : 


M 
"Nw 


i i l C * - 
) €x > 4 "t - ‘ 
=i E N E e a ded v n 


$ ‘ 
> ‘b 
NT - i 


T tt 
2 , 
E 
4 
ht] 
1 
i 





eS 
x 
pu aci 
Tam *., 


p 


OCULAR CHANGES IN EPIDERMOLYSIS BULLOSA LETALIS 


AnMIT L. Aurora, M.D., MarATHv Mapuavan, M.D., AND SupuA Rao, M.B., B.S. 
Pondicherry, India 


Epidermolysis bullosa (EB) denotes a 
group of rare hereditary defects characterized 
by a disposition to develop vesicles chiefly in 
ectodermal structures either spontaneously or 
as a consequence of minor trauma. Epi- 
dermolysis bullosa letalis (EBL) is a lethal 
form of the nonscarring type of EB with 
an autosomal-recessive transmission. A few 
more than 50 cases of EBL have so far been 
described, mostly in the scientific literature in 
dermatology. Ina few cases, ocular changes in 
some types of EB other than EBL have been 
described in the eyelids, conjunctiva, and cor- 
nea by Duke-Elder,^? Sorsby, ** Waarden- 
burg, Franceschetti, and Klein,? and Fran- 
çois. The present paper describes previously 
unreported ophthalmoscopic changes in a case 
of EBL. 


CASE REPORT 


A full-term female infant was delivered of a 
30-year-old mother by lower segment cesarian sec- 
tion. Pregnancy had been uneventful. The baby 
cried immediately after birth and did not have 
any cyanosis. Her body was covered with bullous 
lesions scattered over the scalp, face, ears, trunk, 
and extremities, with confluence of the lesions over 
the knees, elbows, hands, and feet. Bullae were both 
intact and ruptured. During the stay in the hos- 
pital, several fresh crops of bullae appeared. The 
peeling of the skin over the toes and fingers was 
associated with Pseudomonas aeruginosa infection. 
In spite of corticosteroid and antibiotic therapy, the 
baby died on the 13th day after birth. 

The personal and family history revealed that 
the mother had not taken any medicine during the 
antenatal period of the present pregnancy. The 
baby was the product of the sixth pregnancy and was 
born of a consanguineous marriage. The parents did 
not have a living child. The first pregnancy termi- 
nated in a spontaneous abortion. Later, five full-term 
female infants were born including the present one. 
The first infant had bullous skin lesions at birth and 


From the Department of Pathology, Jawaharlal 
Institute of Postgraduate Medical Education and 
Research, Pondicherry, India. . 

Reprint requests to Amrit L. Aurora, M.D., 
Department of Pathology, Jawaharlal Institute of 
Postgraduate Medical Education and Research, 
Pondicherry-6, India. 


died without hospitalization on the second day of 
life. The second infant had bullous lesions and 
died on the fourth day. The first and second babies 
were not hospitalized, and the diagnosis of EB 
remained presumptive. The third and fourth in- 
fants were examined by dermatologists in two 
different hospitals and diagnosed as having EB. The 
infants died on the seventh and fifth days, respec- 
tively, after birth. The parents did not have any skin 
lesions. One brother and one sister of the father of 
the patient had died in early infancy after developing 
“similar skin lesions." Figure 1 shows the pattern of 
inheritance. 


AUTOPSY FINDINGS 


External examination confirmed the clinical 
observations (Figs. 2 and 3). Ulceration of 
the buccal mucosa was also noticed. The eye- 
lids on both sides showed a few bullae, some 
of which had peeled off. Internal examination 
showed an atrial septal defect with patent duc- 
tus arteriosus. The lungs and kidneys revealed 
abscesses due to Pseudomonas septicemia. 
Skin findings indicated classical EBL and are 
being reported elsewhere. Sections from the 
gums, tongue, and esophagus showed vacuola- 
tion of basal cells with occasional subepithelial 
clefting. 

The right eye measured 17 mm anterio- 
posteriorly, 17.5 mm horizontally, and 17 mm 





Fig. 1 (Aurora, Madhavan, and Rao). Pedigree. 
The dark circles and square indicate the affected 
infants. The open circle and square marked 3 
refer to number of surviving children in the par- 
ticular generation. The patient was the product of 
a consanguineous marriage with earlier four siblings 
similarly affected. i 
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Fig. 2 (Aurora, Madhavan, 
and Rao). The infant, showing 
many bullae, some of which 
have ruptured. 


vertically. The cornea measured 10.5 mm hor- 
izontally and 8 mm vertically. One centimeter 
of optic nerve was attached to the eyeball. The 
eyeball transilluminated well. It was cut hori- 
zontally. The vitreous was fluid. The retina 
was somewhat friable, slightly brownish, and 
was extensively detached. A few brownish 
particles were suspended in the subretinal 
fluid. The choroid appeared focally thickened. 
The ciliary body appeared slightly edematous. 
The iris showed no abnormality; the sclera 
was unremarkable. The lens had a slight yel- 
low tinge. The left eyeball had similar gross 
features except that only 4 mm of optic nerve 
was attached. 

Microscopic examination of both eyeballs 
showed similar features. Part of the con- 
junctiva attached to the eyeballs was slightly 
edematous. The corneal epithelium was three 
to four cells in thickness with only occasional 
basal cells showing the hydropic change. Bow- 
man's membrane was intact and unremark- 
able. The substantia propria was slightly 
edematous. Descemet's membrane was well 
preserved. A few endothelial cells showed 
vacuolar change and some contained a small 
amount of uveal pigment. The trabecular 
meshwork was loosely textured due obviously 
to seepage of a large amount of fluid. Similar 
changes were seen in the muscle coat of ciliary 
body giving it a honeycomb appearance ( Fig. 
4). The epithelium of ciliary processes of 
cornea ciliaris was focally detached due to 
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subepithelial accumulation of fluid. The de- 
tachment of epithelium of the pars plana 
iliaris was relatively more extensive (Fig. 
). The iris showed edema cysts chiefly in- 
volving the anterior two thirds of its thickness 
( Fig. 6). The choroid failed to show any sig- 
nificant change except for focal congestion 
of its vessels. The lens showed subcapsular 
edema with detachment and folding of the 
capsule in a hairpin manner. Mild subepithe- 
lial cortical edema was also present (Figs. 
7-9). The retinal pigment epithelium was 
focally lost with release of pigment granules 
from the disrupted cells (Figs. 10 and 11). 
The released pigment had obviously given the 
subretinal fluid a brownish tinge on gross 
examination. Close to the foci of disruption, 
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Fig. 3 (Aurora, Madhavan, and Rao). The in- 
fant's hand showing the confluence of the bullae 
and focal peeling off of the epidermis. 
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Fig. 4 (Aurora, Madhavan, and Rao). 
ciliary body shows marked edema of the ciliary 
muscle. Clefting has appeared between two layers 
of pigment epithelium near the root of iris (hema- 
toxylin and eosin, X132). 


The 


the pigment epithelium was occasionally 
raised up or folded on itself. Bruch's mem- 
brane was intact except in areas of severe 


" damage to the pigment epithelium ( Fig. 12). 


The outer part of the detached retina was 
focally disorganized, affecting the rods and 
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Fig. 5 TUUS Madhavan, and jue The epi- 
thelium of pars plana ciliaris has been detached 
due to the presence of serous fluid under the 


epithelium. (Part of the fluid was lost during 
processing.) (hematoxylin and eosin, X132). 


cones, outer nuclear and outer plexiform lay- 
ers. The inner layers showed variable degrees 
of edema. Occasionally, necrosis of the retina 
left retinal holes (Fig. 13). The optic nerve 
was moderately edematous (Fig. 14). The 
sclera was unremarkable. The eyelids showed 
vacuolation of the basal cells of the epidermis 
over large areas, occasionally producing sub- 
epidermal clefting and bulla formation. The 
cleavage followed the dermoepidermal junc- 
tion, but a few basal cells or parts of cells 
were left behind occasionally. The cleavage 
also extended into the hair follicles for some 
distance (Fig. 15). There was no inflamma- 
tory reaction in the dermis, epidermis, or 
within the uninfected bullae. The basement 
membrane demonstrated by PAS reaction at 
the dermoepidermal junction was intact. The 
rest of the structures of the eyelid did not 
show any abnormality. 





Fig. 6 (Aurora, Madhavan, and Rao). Iris shows e edema cysts in its anterior two thirds (hema- 
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Fig. 7 (Aurora, Madhavan, and Rao). The de- 
tached, focally folded capsule along with sub- 
capsular serous fluid on the posterior surface of 
the lens. Part of the vitreous and fragment of 
necrotic retina (top) are also present (alcian blue- 
PAS, x134). 
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Fig. 9 (Aurora, Madhavan, and Rao). Higher 
magnification of a field in Figure 8 to show edema 
of the cortex (X600). 
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Fig. 8 (Aurora, Madhavan, and Rao). The 
capsule on the anterior surface of the lens is 
folded and lifted off the epithelium due to ia 
cumulation of fluid. Subjacent to the epithelium, 
the cortical fibers have lost their details due to 
edema (alcian blue-PAS, X134). 





Fig. 10 (Aurora, Madhavan. and Rao). The 
retinal pigment epithelium has been focally lost. 
Bruch’s membrane is missing in areas of vend 
damage overlying edematous choroid (right half) 
(hematoxylin and eosin, X132). 
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Fig. 11 (Aurora, Madhaven, and Rao). Focal loss of the pigment epithelium. The detached retina shows 
edema of the inner layers and mild focal disorganization of the outer layers (extreme right) (hematoxylin 


and eosin, X132). 





Fig. 12 (Aurora, Madhavan, and Rao). Section 
similar to that in Figure 11 stained with Verhoeff- 
Van Gieson stain to show the focal attenuation 
and loss of Bruch's membrane (X375). 





3» 


Fig. 13 (Aurora, Madhavan, and Rao). The de- 
cached retina shows a hole due to necrosis (hema- 
toxylin and eosin, X 132). 
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Epidermolysis bullosa embraces a group of 
congenital and hereditary vesicobullous le- 
sions usually produced as a result of minor 
trauma. Solomon and Esterly* and Esterly* 
have recently classified ED into two major 
types; scarring and nonscarring. The non- 
scarring form includes EB simplex and EB 
of the hands and feet inherited as autosomal- 
dominant, and EBL inherited as autosomal- 
recessive traits. The scarring forms include 
EB dystrophica of which there is a dominant 
(hypertrophic) and a recessive ( polydysplas- 
tic) type. Lowe? and Lever’? suggest that 
EBL may be a severe phenotypic variant of 
dystrophic recessive epidermolysis. 

EBL affects not only the skin but also other 
epithelial structures. Changes in the teeth have 
been described at length by Arwill, Bergen- 
holtz, and Olsson." Silver (quoted by Lowe?) 
observed a case of EBL showing damage to 
the bronchiolar epithelium. Duke-Elder'*? 
briefly mentions ocular changes in EB sim- 
plex and the two scarring types of EB. Ac- 
cording to him, ocular involvement probably 
does not occur in the simple form, and in the 
dystrophic type it is rare; but when it occurs 
it may be serious. The changes are confined 
to the eyelids and conjunctiva, at times with 
the formation of pseudomembrane. Occasion- 
ally cornea is also affected, leaving either a 
faint permanent scar or progressive damage 
leading to a perforated ulcer necessitating 
enucleation. Duke-Elder,"? Sorsby,** and 
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Fig. 14 (Aurora, Madhavan, and Rao). The 
optic nerve shows moderate edema (hematoxylin 
and eosin, X132). 
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Fig. 15 (Aurora, Madhavan, and Rao). Section 
from the eyelid shows extension of the bulla for a 
short distance into the hair follicles. Focal per- 
sistence of the basal cells is seen in the floor of 
the bulla (hematoxylin and eosin, X132). 


Waardenburg, Franceschetti, and Klein," and 
Francois? do not mention any case of EBL. 

The pathogenesis of EBL remains unclear. 
Kahl and Pearson,” in their ultrastructural 
studies of experimental vesiculation in guinea 
pigs, using clostridial collagenase, observed 
lesions similar to EB dystrophica. The dam- 
age was directed not against the dermal col- 
lagen but against the basement membrane of 
the dermoepidermal junction causing loss of 
its normal linear arrangement or its splitting. 
However, at sites of hemidesmosomes, frag- 
ments of basement membrane remained ad- 
herent to the basal cells. Ultrastructural 
studies of the skin in EBL by Zelickson?* 
revealed separation between the basement 
membrane and the basal cells. Many breaks 
were seen in the plasma membrane of basal 
cells, 
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In the present case, changes were observed 
in the skin, oral cavity, esophagus, and the 
eyes. Though no ultrastructural studies could 
be undertaken, the study of lesions of the 
eyelids showed that the basement membrane 
at the dermal-epidermal junction, as seen 
by PAS method, was intact. However, a few 
basal cells occasionally remained adherent 
to the basement membrane. The contention 
of Kahl and Pearson, if applied to EBL, 
that the primary damage is to the basement 
membrane, is not borne out by the studies of 
Zelickson referred to above. Further, the 
edema cysts in the iris, seen in the present 
case, were located in its anterior two thirds 
where no definite basement membranes are 
involved. The pigment epithelium of the iris 
was practically unaffected. The changes in 
the retina and pigment epithelium were focal 
and variable in extent. Bruch’s membrane 
studied by Verhoeff's method and alcian 
blue-PAS combined stain was intact ex- 
cept for focal breach where damage to the 
pigment epithelium was severe. It appears 
that the damage to the various tissues in a 
focal fashion is dependent on concentration 
of a proteolytic enzyme, possibly collagenase, 
released at a particular site in EBL. Esterly,? 


= while referring to the skin changes, states 


that at present it is unclear if the elevated 
levels of collagenase in skin result from a 
simple increase in synthesis of a normal 
tissue enzyme. Since human serum contains 
an inhibitor of collagenolytic activity in the 
alpha-globulin fraction, the possibility of a 


- deficiency in a collagenase inhibitor must also 


be considered. The same explanation possi- 
bly applies to lesions in the eyes. Tt is hoped 
that biochemical studies in the future might 
give an insight into the etiopathogenesis of 
the changes seen in EBL. 


SUMMARY 


Ocular changes in a rare case of epider- 
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molysis bullosa letalis included edema of the 
trabecular meshwork, ciliary body, lens, optic 
nerve, and formation of edema cysts in the 
iris. The retina was completely detached 
and focally necrotic. Foci of necrosis and 
detachment of the retinal pigment epithelium 
were also observed with occasional breach 
in the Bruch’s membrane. The choroid 
showed focal edema and congestion. 
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PSEUDORHEUMATOID NODULES OF THE OCULAR ADNEXA 


NansiNG A. Rao, M.D., AND Ramon L. Font, M.D. 
Washington, D.C. 


Pseudorheumatoid nodules are necrobi- 
otic granulomata usually involving subcu- 
taneous collagenous tissues of children and 
young adults. These nodules are usually 
not associated with any collagen diseases."^ 
Histologically, they closely resemble the sub- 
cutaneous nodules of rheumatoid arthritis. 
Recently there have been conflicting reports 
in the literature regarding the significance 
of these lesions in relation to other systemic 
disorders such as rheumatoid arthritis and 
rheumatic fever.^^9 Various names have 
been used synonymously for these lesions, 
including deep granuloma annulare, rheu- 
matoid-like nodules, and  rheumatic-like 
nodules. Although these subcutaneous 
nodules have been reported as occurring 
mainly in the extremities and occipital re- 
gion, we are not aware of any report of 
their occurrence in the ocular adnexa. 

Our two main objectives of this clinico- 
pathologic study of 21 cases of pseudorheu- 
matoid nodules are, first, to emphasize their 
occurrence in the eyelids and, second, to 
investigate any possible relationship to the 
nodules of rheumatoid arthritis or rheu- 
matic fever. 


MATERIALS AND METHODS 


Twenty-one cases of pseudorheumatoid 
nodules on file in the Registry of Oph- 
thalmic Pathology, Armed Forces Institute 


From the Registry of Ophthalmic Pathology, 
Armed Forces Institute of Pathology, Washington, 
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Reprint requests to Ramon L. Font, M.D., Regis- 
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stitute of Pathology, Washington, DC 20306. 


of Pathology, constitute the basis for this 
report. Selection of the cases was based on- 
the histologic features of the lesions show- - 
ing deep subcutaneous necrobiotic granu- 
lomata of collagenous tissue occurring in 
the eyelids and periorbital region. The 
original hematoxylin-eosin-stained slides 
were available in all cases. In most of the 
cases the paraffin blocks were recut, and the 
following stains were prepared: PAS; 
alcian blue; colloidal iron, with and with- - 
out hyaluronidase digestion; Movat's penta- 
chrome; and phosphotungstic acid-hema- 
toxylin. Follow-up information was sought 
in every case by writing to the contributing 
pathologist, the ophthalmologist, and, in 
some instances, to the patient. In addition, 
the patient's sera were requested for a series 
of laboratory tests. Sera were = 


from seven patients. The following labora- 
tory tests were performed: bentonite 
flocculation test for rheumatoid arthritis; 
antistreptolysin 0 titers; fluorescent anti- 
nuclear antibody; C4 complement; and im- 
munoglobulin levels. These tests were per- 
formed at the Rheumatology Research 
Laboratory at Georgetown University Hos- 
pital. | 


RESULTS 


Five patients (Cases 6, 8, 9, 15, and 19) 
showed, at the time of the original excision 
of the nodules, negative results of the fol- 
lowing tests: rheumatoid factor; antistrep- 
tolysin 0 titer; lupus erythematosus (L.E.) 
preparation; fluorescent antinuclear anti- 
body ; C-reactive protein ; and electrocardio- 
gram (ECG). Clinical data are given in Ta- 
ble 1 and the results of laboratory studies 
from the seven patients whose sera were ob- 
tained during the follow-up period in Table 2. 

Clinical —findings8—AGE, SEX, | RACE— 
Twelve patients were female, and nine were 
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TABLE 1 
CLINICAL DATA ON 21 CASES OF PSEUDORHEUMATOID NODULES OF THE OCULAR ADNEXA 
Case No., Age, Presenting Signs and Symptoms, Preoperative New Skin Follow-up, 
Sex, Race* Location, and Duration Clinical Diagnosist Recurrence Lesions yrs 
1, 37, M, W Multiple recurrent nodules at the medial Yes Upper eyelid, 9 
canthus, 6 mo both eyes 
2, 30, F, W Painful nodule at the lateral canthus, R.E. Yes, 20 mo None 2 
after excision 
3,26, F, W Recurrent nodules at lateral and medial Epidermal inclusion No Chin 9 
canthus, both eyes, 5 yr cyst 
4,26,F,W Nodule in the lateral upper eyelid, R.E. Recent case 
5,26, M, W Tender nodule in the lateral upper eyelid, No None 12 
R.E., 3 wk 
6, 22, F, W Nodule in the lateral upper eyelid, L.E., Neurofibroma No None 8 
10 mo 
7,22, F,W  Nodule in the lateral upper eyelid, R.E., No Medial upper 3 
6 mo eyelid and 
lateral can- 
thus, R.E. 
8,21, M, W Slowly enlarging cystic mass at the lateral Yes, 4 mo after 2 
canthus, R.E., 3 mo excision 
9,21,F,W Two nodules in the lateral upper eyelid, Epidermal inclusion No None 3 
L.E., 3 mo cyst 
10,21, M,? Nodular lesion at the outer canthus, L.E. Epidermal inclusion Recent case 
cyst 
1%, 20, E, Multiple nodules at the lateral canthus, L.E. No None 8j 
12,20, M, W Nodule at lateral canthus, R.E., 6 mo Osteochondroma No None 6 
13,20, F, W Recurrent hard nodule in the lateral upper Recent case 
eyelid, R.E. 
14, 18,» M, B. Firm mass at the lateral canthus, L.E., Epidermal inclusion No None 34 
5 mo cyst 
15, 16, F, W Nodule at periorbital region, L.E. No Lateral upper 7 
eyelid, R.E., 
neck, and 
scalp 
16, 13, F, ? Recurrent lesion at lateral canthus, L.E. Lost to 
follow-up 
17,11, F, W Nodule at the lateral canthus, R.E. Epidermal inclusion No None 2 
cyst 
18, 11, M, W Painful multiple nodules in the upper eye- No None 10 
lids, both eyes, 12 mo 
19, 10, M, B Lesion in the lateral upper eyelid, R.E. Recent case 
20, 3,M,B  Nodule in the eyelid No None 21 
2i X. By? Small lump in the upper left lateral eyelid, | Neurofibroma Recent case 
left index finger, and shin, 3 mo 
* White, W; black, B; ?, not given. 
T All lesions were excised. 
TABLE 2 


LABORATORY TEST RESULTS* IN SEVEN PATIENTS WITH PSEUDORHEUMATOID 
NODULES OF THE OCULAR ADNEXA 





Rheumatoid C; Quantitative Immunoglobulins 
Case No. Factor ASO Titer FANA Comple- 
(BFT) ment IgG IgA IgM 
1 1:16 180 Negative 123 9.06 1.86 1.68 
4 Negative 160 Negative 215 6.5 0.7 1.0 
61 Negative 160 Negative 130 12.3 2.6 0.7 
7 Negative 40 Negative 205 8.2 1.19 - 4.0 
10 Negative 160 Negative 160 10.4 1.8 0.5 
13 Negative 80 Negative 105 12.0 1.1 1.2 
151 Negative 40 Negative 180 145 1.6 0.8 


* Normal values are rheumatoid factor (bentonite flocculation test-BFT): 1:32; ASO (antistreptolysin 
0) titer: 200 Todd units; C; complement: 125 to 200 C’Hso units; IgG: 7.7 to 11.3 mg/ml; IgA: 0.8 to 2 
mg/ml; and IgM: 0.9 to 1.7 mg/ml (FANA: fluorescent antinuclear antibody). 

T Theresults are from repeated tests eight and seven years after excision of the original nodules. 
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male. Fourteen patients were white, three 
were black, and in the remaining four the 
race was not stated. The median age was 
20 years, and the mean age was 19 years, 

LOCATION— [he anatomic location of 
these nodules is summarized in Table 3. 
Solitary nodules were present in 16 pa- 
tients and multiple nodules in the remain- 
ing five. In three of these the nodules were 
unilateral, and in two they were bilateral. 
One patient (Case 21) presented additional 
nodules located in the left index finger and 
shin. 

PREOPERATIVE CLINICAL DIAGNOSIS AND 
TREATMENT— [he preoperative clinical di- 
agnosis was not available in 13 cases; in 
five cases the diagnosis was epidermal in- 
clusion cyst; in two, neurofibroma ; and in 
one, osteochondroma. All the original 
nodules were treated by local excision. 

RECURREN CES— Follow-up information 
was available on 15 patients, three of whom 
had one or more recurrences (Cases 1, 2, 
and 8). The interval between local excision 
and recurrence was 20 months and four 
months in Cases 2 and 8. This information 
was not available for Case 1 with multi- 


TABLE 3 


ANATOMIC LOCATION OF PSEUDORHEUMATOID 
NODULES OF THE OCULAR ADNEXA 








Risin Soli- Mul- Total 
tary tiple Cases 
Lateral upper eyelid 8 
Right 5 
Left 2 1 
Lateral canthus . 8 
Right 4 
Left - 1 
Upper eyelid 1 
Bilateral 1 
Lateral and medial 
canthus 1 
Bilateral 1 
Eyelid* 1 1 
Medial canthus* 1 1 
Periorbital region* 1 1 
Totals 16 5 21 


* Site not specified. 
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ple recurrences. Five were recent cases. One 
patient was lost to follow-up. 

Pathologic findings—Grossly, the pseudo- 
rheumatoid nodules of the ocular adnexa 
were mostly firm and varied in color from 
grayish tan to dark brown. Their size 
ranged from 3 to 12 mm in greatest di- 
mension. The median size was 7 mm. Al 
nodules were located in the subcutaneous 
tissues. | 

Histopathologically, the characteristic 
finding was the presence of multiple necro- 
biotic granulomata involving collagenous 
tissue. These necrobiotic foci were sur- 
rounded by a palisade of fibroblasts and 
histiocytes (Fig. 1). In some cases a zonal 
pattern showing three distinct areas wai 
present. The innermost layer was repre 
sented by necrobiosis of collagen, the 
middle layer was composed of fibroblasts 
and histiocytes, and the outer zone consisted 
of a row of sclerotic vessels with marked 
luminal reduction and endothelial cell pro- 
liferation (Fig. 2). Surrounding these 
granulomata, a variable amount of inflam- 

matory infiltrate consisting mainly of histio- 
cytes, lymphocytes, and epithelioid cells wa 
noted. A prominent eosinophilic infiltrate 
was present in five cases. The areas of 
necrobiosis of collagen varied from elon- 
gated to stellate or irregular in shape. Seven 
cases revealed coalescence of the necro- 
biotic foci (Fig. 3). The areas of necro- 
biosis appeared to be larger in the nodules 
of short duration, in contrast to the older 
nodules, which showed a more marked in- 
flammatory reaction. Histochemical stains in 
11 cases revealed hyaluronidase-sensitive 
acid mucopolysaccharides within the foci of 
necrobiosis of collagen. Multinucleated 
giant cells were rare, and only two cases 
revealed occasional Langhans’-type giant 
cells. A prominent chronic perivascular in- 
filtrate of lymphocytes and mononuclear 
cells was noted in seven cases (Fig. 4). 
There were three cases that showed throm- 
botic occlusion of arterioles, and two of 
these revealed an old organized thrombus 
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Fig. 1 (Rao and Font). Necro- 
biotic granuloma surrounded by a 
well-defined palisade of fibroblasts 
and epithelioid cells. More pe- 
ripherally, a prominent vascular 
proliferation is present (hema- 
toxylin and eosin, X110; AFIP 
Neg. 74-3548). 





_ (Fig. 5). Three patients (Cases 3, 19, and and fibroblasts (Fig. 7). One patient (Case 
= 20) had multiple granulomas involving the 3) also revealed a nonspecific mononuclear 
— orbicularis muscle (Fig. 6). Focal necroses cell infiltrate around nerves and vessels. 


= of individual muscle fibers, which were 
. noted within the necrobiotic granulomas, DIscussION 
|. were surrounded by a palisade of histiocytes The term ‘“pseudorheumatoid nodule” 
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ve Fig. 2 (Rao and Font). A zonal 
— pattern shows three distinct areas. 
The innermost layer represents the 
necrobiosis of collagen (1), the 
middle layer is composed of fibro- 
. blasts and histiocytes (2), and the 
. outer zone shows a row of 
.  sclerosed vessels with marked re- 
duction of their lumens (3) 
— (hematoxylin and eosin, X140; 
— AFIP Neg. 74-3549). 
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Fig. 3 (Rao and 
Font). Coalescence of 
several large stellate 
necrobiotic granulomas 
is observed (hematoxy- 
lin and eosin, 50; 
AFIP Neg. 74-3554). 


was first introduced by Mesara, Brody, and 
Oberman' in 1966 for the occurrence of 
subcutaneous nodules in children that his- 
topathologically resembled the nodules oí 
rheumatoid arthritis. They reported 12 chil- 
dren whose ages ranged from three to eight 
years. In all the cases, follow-up informa- 
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tion (from one to 17 years) revealed no 
evidence of rheumatic fever or rheumatoid 
arthritis. Ziegler? reported the presence of 
isolated nodules over the elbows and left 
knee in a 7-year-old girl; the case was con- 
sidered rheumatic in nature, although there 
was no evidence of joint or cardiac involve- 
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Fig. 4 (Rao and Font). A prominent perivascular chronic inflammatory infiltrate is 
present. The vessels show thickened walls and marked narrowing of their lumina 
(hematoxylin and eosin, X195; AFIP Neg. 74-3546). 
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Fig. 5 (Rao and Font). This section shows an 
arteriole occluded by an old organized throm- 
bus (Movat, X185; AFIP Neg. 74-3543). 


ment. Beatty? reported nine cases of "rheu- 
matic-like” nodules occurring in children 
without clinical manifestations of rheumatic 
disease. These nodules were located on the 
left temple in one case, on the scalp in two 
cases, and on the extremities in the rema‘n- 
ing six cases. Draheim, Johnson, and 
Helwig!? reported 54 children with sub- 
cutaneous "rheumatoid" nodules who were 
followed from one to 14 years. None of 
the patients developed rheumatoid arthritis. 
Superficially located lesions suggestive of 
granuloma annulare were present in 25% of 
the cases. Taranta* reported a 6-year-old 
child who had recurrent isolated rheumatic- 
like subcutaneous nodules located on the 
scalp and lower back. These nodules dis- 
appeared with corticosteroid therapy. The 
patient was followed for eight years without 
any evidence of heart or joint disease. She 
received monthly injections of penicillin for 
five years as a prophylaxis against strep- 
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tococcal infection, even though there was no 
evidence of a rheumatic process. Other 
reports’? have confirmed the isolated nature 
of these nodules, which have been called 
isolated subcutaneous rheumatic-like nod- 
ules. 

Lowney and Simons? reported two adults 
with multiple subcutaneous rheumatoid 
nodules who developed evidence of rheuma- 
toid arthritis five and ten years following 
the first appearance of the nodules. These 
authors concluded that the isolated nodules 
in children usually pursue a benign course 
but that in adults they may be followed by 
other stigmata of rheumatoid arthritis. Con- 
trary to their two cases, Causey’ reported 
that a 58-year-old man had developed no 
signs or symptoms of rheumatoid arthritis 
(and had negative results of laboratory 
tests) during a 12-year follow-up. Recently, 
Berardinelli and co-workers® reported ten 
children with isolated rheumatoid-like nod- 
ules who have had rheumatoid factor 
demonstrated serologically by the euglobulin 
inhibition technique. They suggested that 
these children with isolated rheumatoid-like 





Fig. 6 (Rao and Font). Several necrobiotic 
granulomas located within striated muscle fibers 
showing a moderate lymphocytic infiltrate (hema- 
toxylin and eosin, X75; AFIP Neg. 74-3555) 
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Fig. 7 (Rao and Font). Necro- 
biotic granuloma within muscle 
showing focal necrosis of striated 
muscle fibers that are surrounded 
by a palisade of fibroblasts, his- 
tiocytes, and mononuclear cells 
(hematoxylin and eosin, X150; 
AFIP Neg. 74-3552). 


nodules should be included in the spectrum 
of juvenile rheumatoid disease. The signifi- 
cance of the pseudorheumatoid nodule and 
its relation to rheumatoid arthritis has not 
been clearly established.*® 

In our series of 21 cases, the pseudo- 
rheumatoid nodules were located mainly on 
the lateral aspect of the upper eyelids and 
lateral canthal region (Table 3). The 
median age was 20 years. There was no sex 
or race predilection. Clinically, the lesions 
appeared cystic in five patients, probably as 
a result of marked central necrosis. Pre- 
operatively, ^ pseudorheumatoid nodules 
should be included in the differential diag- 
nosis of any solitary or multiple nodules 
occurring on the lateral aspect of the ocular 
adnexa in healthy children and young adults. 

Local recurrence in the ocular adnexa of 
these subcutaneous nodules was observed in 
20% of the cases. During the follow-up 
period, 26% of the patients developed 
similar subcutaneous nodules away from the 
site of previous excision. These new lesions 
were located on the upper eyelids in Case 
., the chin in Case 3, the right medial 
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upper eyelid and lateral canthus in Case 7, 


and right upper eyelid, neck, and scalp in | 


Case 15. These nodules disappeared spon- 
taneously, however, within two to four 
months and required no additional therapy. 

Follow-up information on 15 patients 
(from two to 12 years) revealed no clinical 
evidence of rheumatic fever or rheumatoid 
arthritis. The results of laboratory tests on 
seven (Table 2) did not reveal any evidence 
of a collagen disease. In five patients 
(Cases 6, 8, 9, 15, and 19) the results of 
the initial laboratory tests (performed at 
the time of excision of the original nodules) 
for rheumatoid factor, antistreptolysin 0 
titer, L.E. preparation, fluorescent anti- 
nuclear antibody, C-reactive protein, and 
ECG were negative. Laboratory tests in 
two of these cases (Cases 6 and 15) re- 
peated eight and seven years later still pro- 
duced negative results (Table 2). All of 
these results strongly suggest that the 


pseudorheumatoid nodules are isolated lesions - 


and that they do not appear to be associated 
with rheumatic fever or rheumatoid arth- 
ritis; Our findings support other previous 
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reports^*?^* confirming the isolated nature 
of these nodules in children. 

The cause of pseudorheumatoid nodules 
remains unknown. Beatty? postulated that 
these lesions represent an unusual reaction 
to trauma, but none of our cases had trauma 
antedating the lesion. Three cases (Cases 
3, 19, and 20) revealed focal necrosis of 
striated muscle fiber groups surrounded by 
a palisade of histiocytes and fibroblasts. 
This finding has not been emphasized pre- 


viously. The zonal pattern observed in the 


pseudorheumatoid nodules has also been 
described in the nodules of rheumatoid 


In view of the close histopathologic re- 
semblance of the pseudorheumatoid nod- 
ules to those seen in rheumatic fever and 
rheumatoid arthritis, it is important to 
properly diagnose and manage these lesions. 
The pseudorheumatoid nodules occur in 
healthy children and young adults as an iso- 
lated finding, while the nodules of rheuma- 
toid arthritis and rheumatic fever usually 


= appear after other clinical manifestations of 
the disease are evident.!?:? 


SUMMARY 


| A clinicopathologic study of 21 cases re- 
vealed pseudorheumatoid subcutaneous nod- 
ules occurring in the eyelids and periorbital 


region of children and young adults. These 
. nodules were most frequently located in the 
. lateral upper eyelids and outer canthal re- 
 gion, and in five cases they were multiple. 
The lesions recurred in about 20% of the 
. cases. In addition, new lesions located else- 
. where were observed in 26% of cases. 
. Histopathologically they resembled the sub- 
pt cutaneous nodules of rheumatoid arthritis 
. and rheumatic fever. Follow-up informa- 

tion on 15 patients (from two to 12 years) 


and the results of laboratory studies on 
seven patients had failed to reveal any 
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association with these two systemic diseases. 
Pseudorheumatoid nodules may be indicated 
when a healthy child or a young adult pre- 
sents with solitary or multiple subcutaneous 
nodules, especially in the eyelids. These 
lesions pursued a benign clinical course and 
local excision, which is usually performed 
for diagnostic purposes, was the only treat- 
ment indicated. The lesions had a tendency 
to regress spontaneously; therefore, local 
recurrences should be treated conservatively 
by periodic follow-up examinations. 
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KAYSER-FLEISCHER RING AND ASSOCIATED CATARACT 
IN WILSON'S DISEASE 


Mark O. M. Tso, M.D., Ben S. Fine, M.D., AND Harvey E. THorPE, M.D. | 
Washington, D.C. 


Kayser-Fleischer ring of the cornea is con- 
sidered as a highly characteristic clinical fea- 
ture of hepatolenticular degeneration, or Wil- 
son's disease. Less common, but also charac- 
teristic of the disease, 1s the presence of an 
associated cataract, widely known as a “sun- 
flower" cataract. 

Histologic studies, including histochemis- 
try, electron microscopy, and electron probe 
x-ray microanalysis, have been reported on 
the copper deposits within the periphery of 
Descemet's membrane, deposits that produce 
the Kayser-Fleischer ring.'^ 

To our knowledge, no histologic or electron 
microscopic studies have been described on 
the associated cataract in a patient with Wil- 
son's disease. 

Our purpose here is to describe and com- 
pare our observations of the corneal changes 
with the lenticular changes in the same eye 
from a patient with Wilson's disease and to 
present some thoughts concerning a possible 
mechanism for deposition of the copper that 
produces such highly characteristic findings. 


CASE REPORT 


A 22-year-old woman with no family history of 
any diseases of the liver or central nervous system 
was admitted to the hospital. She had a history of 
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jaundice and anemia since childhood and had had | 
a splenectomy at the age of 12 years. She had been | 
an honor student in high school, but during her last 
two years there was evidence of progressive mental 
difficulty and tremor of the extremities. 

On admission because of swelling of the left knee, 
she was found to have cogwheel rigidity, parkin- 
sonian tremor, mental retardation, hepatomegaly, 
and abnormal liver function. Examination by one of | 
us (H.E.T.) revealed the typical Kayser-Fleischer | 
ring and sunflower cataract in each eye (Fig. 1). A | 
diagnosis of Wilson's disease was made. During hos- 
pitalization she developed progressive stupor and 
high fever, became comatose, and died. | 

At autopsy the patient was found to have cirrhosis | 
of the liver, mixed portal ard biliary types, with 
atrophy, acute and organizing bronchopneumonia, | 
cholelithiasis, left nephrolithiasis, and hydroarthrosis | 
of the left knee. 





MATERIALS AND METHODS | 


The eyes were obtained at autopsy. The 
right eve was fixed in formalin, the left in 
Zenker's fixative. Both eyes were embedded 
in paraffin for tissue sectioning. The tissue 
for electron microscopy was obtained from 
the formalin-fixed, paraffin-embedded eye by 
removing the paraffin with xylene. The tissue 
was rehydrated, postfixed in osmium tetrox- 
ide, and embedded in Epon for electron mi- 
croscopic study as described elsewhere." d 

A modified Uzman's rubeanic acid stain 
a modified Lindquist's method using 5 " 
dimethyl amino benzylidene rhodanine wer 
employed to identify the copper deposits i 
the eye.’ In order to avoid confusing the mer 
cury in the Zenker fixative with the copper 
in the tissue, the histochemical stains for cop- 
per were done only on sections from the eye 
that was fixed in formalin. | 


) 


RESULTS | 
Ocular findings—The corneal epitheliu 
and stroma were not remarkable, and no cop 
per deposit was detected by histochemica 
methods in this tissue by light Fico 


A fine granular deposit in Descemet's mem 
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Fig. 1 (Tso, Fine, and Thorpe). Clinical photographs of the right eye. Left, The lenticular opacity 
through an undilated pupil. Right, The same lenticular opacity through a dilated pupil. Note the small 
extensions radiating from the central opacity. The Kayser-Fleischer ring can be seen ringing the periph- 


eral cornea (AFIP Neg. 74-6678-1). 


brane (Fig. 2, C) was seen in the section 
stained with hematoxylin and eosin from both 
eyes. The granular deposits were mostly lo- 
cated in the posterior one third of Descemet's 
membrane. In some areas the deposits ap- 
peared as a double layer, one being extreme- 
ly close to the basal plasma membrane of the 
endothelial cells and the other in the posterior 
one third of Descemet's membrane. The gran- 
ular deposits were most heavy in the periph- 
ery of the cornea, diminishing toward the 
center. The granular deposits extended pe- 
ripherally to Schwalbe's line (Fig. 2, C) in 
some sections, while in others they were ob- 
served only central to Schwalbe's line. All 
deposits showed positive staining with ru- 
beanic acid as well as with the rhodanine 
stain (Fig. 2, A and B). 

The endothelial cells were mildly vacu- 
olated, and in one section a granular deposit 
stained with rhodanine was observed appar- 
ently within the cytoplasm of an endothelial 
cell. 

A few Hassall-Henle warts were observed 
at the periphery of the cornea, and in some 
of the warts excessive granular deposits were 
present. In some warts three distinct layers 
of the deposit could be seen (Fig. 2, B) by 
light microscopy. 

Granular deposits that appear identical to 
those in Descemet's membrane by light mi- 


croscopy were also present in the lens capsule 
(Fig. 3). These capsular deposits could be 
easily seen in the sections stained with hema- 
toxylin and eosin. The deposits stained posi- 
tively with rubeanic acid and with rhodanine 
stain. The heaviest deposits in the capsule 
were present in the pupillary zone anteriorly. 
Copper deposits were also present in the an- 
terior capsule behind the iris pigment epithe- 
lium at places where there was direct contact 
of iris and lens capsule ( Fig. 4). The capsu- 
lar deposit diminished toward the equator. 
Similar deposits were also observed in the 
posterior lens capsule, most markedly at the 
posterior pole (Fig. 3, C) and less concen- 
trated toward the equator. 

In the pupillary region the granules were 
located mostly in a plane within the posterior 
(or deepest) third of the anterior lens cap- 
sule ( Fig. 3, A). Toward the equator in both 
the anterior and posterior lens capsules the 
deposits were localized closer to the epithelial 
or cortical cells of the lens (Fig. 3, B). At 
the posterior pole the capsular deposits were 
located as close to the plasma membrane of 
the lens fibers (Fig. 3, C) as could be deter- 
mined by light microscopy. There were no 
cataractous changes in the lens nucleus or 
cortex, nor was there posterior migration of 
lenticular epithelium. No deposits were noted 
within the lens epithelium, the lens cortex, 
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Fig. 2 (Tso, Fine, and Thorpe). A, Granular deposits of copper in Descemet's mem- 
brane. The deposits can be seen in the posterior one third of the membrane and, in 
some areas, form two separate layers (arrow). The granules in the anterior layer are 
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coarser than those of the posterior layer. The endothelial cells show artifactitious a 
vacuolation of their cytoplasm (rhodanine, X265). B, Descemet's membrane in the Beit 
peripheral cornea showing Hassall-Henle warts. The granular deposits are present | 

in three layers within a single wart (arrow) (rhodanine, * 350). C, At the extreme ud 


periphery of the cornea, the granular deposits in Descemet’s membrane (arrow) | 
terminate at Schwalbe's line (D) (hematoxylin and eosin, | 


6778-2). 


or in the adjacent iris, ciliary body, retina, 
or elsewhere in the eye. 
Electron microscopic findings—The granu- 


Jar deposits in the cornea and the lens were 
studied by electron microscopy in both 
stained and unstained sections. In the un- 
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stained sections at least two types of granules 
were observed. The first type (Fig. 5, inset 
A) had a slightly electron-dense matrix of 
oval profile with a diameter measuring from 
0.30 to 7.0 y. Small, highly electron-dense 
particles clustered in this matrix. These par- 
ticles were either aggregated in the center of 
"ei matrix or more diffusely arranged in the 

) periphery. When electron microscopic sec- 


ions were treated with uranyl acetate and. 


citrate, however, these granules appeared 
ve à central core with an electron-dense 


x395; AFIP Neg. 74- 
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i 
matrix surrounded by an envelope (Figs. 6 — j 
and 7). The second type of granule did not 4 
have a matrix but consisted mainly of highly 
electron-dense particles clustering random y- 
together (Fig. 8) or in a ring (Fig. 5, B) iM 
When the electron microscopic sections were | 
treated with uranyl acetate and lead citrate, T 
the granules retained a similar appearance | 
as before treatment (Figs. 8 and 9). The 
size of the clusters varied from 0.13 to 1.2 p. 
The first type of granule was observed mostly - 
in Descemet's membrane and adjacent cor- ig 
neal stroma, while the second type, especially — — 
the small random clusters, was seen mostly — 
in the lens capsule. 
The granules in Descemet’s membrane i 
were shown to be arranged in two to three : 
discontinuous layers (Figs. 5 and 6). The - 
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Fig. 3 (Tso, Fine, and Thorpe). A, Granular deposits (arrow) within the posterior 
one third of the anterior lens capsule in the pupillary region. The adjacent lenticular 
epithelial cells appear normal (hematoxylin and eosin, X395). B, Copper deposits 
(arrow) in the posterior capsule towards the equatorial region. The deposit is located 
in the capsule close to the cortical cells (rhodanine, x485). C, Granular deposits 
(arrow) in the capsule at the posterior pole of the lens appear to touch the basal sur- 
faces of the posterior cortical cells. The adjacent cortical cells are normal (rhodanine, 


X485; AFIP Neg. 74-6778-3). 
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Fig. 4 (Tso, Fine, and Thorpe). Granular copper deposits are present in the lens 
capsule (arrows) in the pupillary zone as well as behind the iris leaf. Deposits of 
copper produce a continuous line within the lens capsule in spite of direct contact of 
lens capsule with pigment epithelium of iris (rhodanine, x 100; AFIP Neg. 74-6778-4). 
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Fig. 5 (Tso, Fine, and Thorpe). Electron micrograph of untreated sections of Desce- 
met's membrane, showing three layers (A, B, and C) of deposits in Descemet's mem- 
brane. Note that deposits (A) closest to the endothelial cells (N) are of the smallest 
size (16,000). Inset A, Most of the granules consist of a moderately electron-dense 
matrix containing very electron-dense particles (342,300). Inset B, Occasional small 
granules are formed by a peripheral ring of dense particles without significant matrix 


(x96,000; AFIP Neg. 74-6778-5). 
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Fig. 6 (Tso, Fine, and Thorpe). Electron micrograph of sections stained with uranyl 
acetate and lead. Deposits are present in at least three layers (A, B, and C). The 
larger granules show a denser central area surrounded by a similarly dense periphery ; 
endothelial cell, E (8,400; AFIP Neg. 74-6778-6). 
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Fig. 7 (Tso, Fine, and Thorpe). Electron micrograph from stained sections showing 
deposits in the region of Hassall-Henle warts. The copper granules are arranged in 
three layers (A, B, and C). The granules are noted around the cytoplasmic processes 
of the endothelial cells. The layering seems related to the branching of the cell processes. 
The granules nearest the basal cytoplasm of the endothelial cells are the smallest. S 
indicates corneal stroma; E, endothelial cell (9,600). Inset, Larger granules at higher 
magnification, They have a dense central area (arrow), an inhomogeneous matrix, 
and an electron-dense periphery (24,000; AFIP Neg. 74-6778-7). 
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Fig. 9 (Tso, Fine, and Thorpe). Electron micrograph taken from a stained section 
of posterior lens capsule. The copper deposit is arranged in layered fashion in the 
anterior third of the posterior lens capsule. L indicates lens cortical cells (9,840). 
Inset, The granule of the capsular deposit consists mainly of a cluster of electron- 
dense particles without matrix in a stained section (72,600; AFIP Neg. 74-6778-9). 
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Fig. 8 (Tso, Fine, and Thorpe). Electron micrograph taken from an unstained sec- 
tion of posterior lens capsule. The copper deposits are scattered in a zonal arrange- 


ment (26,200). Inset, The granules consist of a cluster of electron-dense particles 
(x71,500; AFIP Neg. 74-6778-8). 
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. layer with the smallest granules usually was 
— located closest to the plasma membrane of the 
endothelial cells, while the largest granules 
were located toward the corneal stroma. In 
j* = the region of the Hassall-Henle warts, ex- 
m cessive deposition of granules was observed 
(Fig. 7). Fine cytoplasmic processes of the 
endothelial cells extended in an anastomosing 
. . fashion? into the mass of accumulated base- 
. ment membrane material forming the warts. 
The distal portions of these processes were 
frequently necrotic, leaving some empty, 
_crypt-like spaces. Copper deposits were pres- 
ent around these anastomosing spaces. The 
. granules were especially concentrated in the 
= regions of bifurcation of these crypts and 
appeared in distinct layers. Due to poor 
» preservation and rough treatment of tissue 
in the process of extracting the material from 
paraffin embedment for electron microscopy, 
= the cytoplasm of the endothelial cells showed 
. much artifactitious change and was difficult 
. to evaluate cytopathologically. A few gran- 
ules of copper deposits were also observed 
|. in the deep or nearby cortical stroma (Fig. 
10). 
In the lens gd ne copper deposits 
were arranged i ina discontinuous linear fash- 
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. Fig. 10 (Tso, Fine, and Thorpe). Electron micrograph taken from stained section 
|. .— Of corneal stroma shows a few deposits in the stroma (18,000). Inset, The granules 
jh have a central nucleus and an electron-dense periphery (78,000; AFIP Neg. 74- 


ion (Figs. 8 and 9), mostly within the an- 
terior and posterior polar regions, leaving 
the equatorial capsule relatively free of de- 
posit. Neither the lens epithelium nor the 
cortical fibers showed evidence of pathologic 
change (Fig. 9). 


DISCUSSION 


In patients with Wilson’s disease, the 
Kayser-Fleischer ring of the cornea is far 
more commonly seen than an associated 
cataract. The latter has been considered as 
a late manifestation of the disease.'?^ The 
patient reported here was 22 years old at 
death, one of the oldest in whom ocular 
changes have been examined histologically 
and electron microscopically. The age of this 
patient may account for the unusual obser- 
vation of bilateral Kayser-Fleischer rings, an 
associated cataract, and the presence of 
Hassall-Henle warts. 

Althouch the clinical appearance of the 
Kayser-Fleischer ring is well described in 
the literature, there are variations in the de- 
scription as to the relationship of the deposits 
to the corneoscleral limbus. Some observers" 
noted a clear zone between the ring and the 
corneoscleral limbus, while others’? have de- 
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scribed the ring as extending to Schwalbe's 
line on gonioscopic examination. Our his- 
tologic study clearly indicates that the extent 
of the deposits is variable but may indeed 
come close to or actually reach Schwalbe's 
line, depending on the section examined. 

A cataract consisting of a central ring in 
the pupillary region with characteristic colors 
and tapering extensions in the form of petals, 
somewhat resembling a sunflower, has been 
clinically described and illustrated’*** in pa- 
tients with chalcosis from a copper foreign 
body. This cataract has been referred to as 
sunflower cataract. The cataract of Wilson's 
disease is often described as being similar to 
the sunflower cataract produced by exoge- 
nous copper,'? although the descriptions vary 
considerably from author to author. The 
striking appearance of the typical sunflower 
cataract of exogenous chalcosis!?!* was not 
apparent in our case. Instead, a central or 
pupillary disk with fine stellate extensions 
tapering toward the periphery was observed 
(Fig. 1). This configuration appears similar 
if not identical to that shown in the clinical 
photograph of the associated cataract in a 
patient with Wilson's disease published by 
Cairns, Williams, and Walshe.!? 

Pigmentation of the posterior capsule of 
the sunflower cataract of chalcosis was once 
believed to be due only to posterior migra- 
tion of abnormal epithelial cells of the 
lens. Our histologic observations indicate 
that this is not so. The deposits in our case 
were present in the posterior lens capsule, 
while the adjacent lens cortex as well as the 
anterior and equatorial epithelial cells were 
normal. 

The cataract of Wilson's disease, there- 
fore, may be exclusively a capsular cataract 
in the truest sense. 

Histologically, the granular deposits ac- 
counting for the Kayser-Fleischer ring were 
present in layers in the periphery of Desce- 
met's membrane. The copper content was 
demonstrated histochemically by rubeanic 
acid and rhodanine as well as previously by 
electron-probe x-ray microanalysis.* With re- 
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gard to the mechanism of deposition, Uzman 
and Jakus? suggested that the ring may be 
formed by diffusion of copper into Desce- 
met’s membrane from the anterior chamber, 
subsequently reacting with components of 
the membrane to produce a deposit. | 

A few Hassall-Henle warts were present 
in our case, and excessive deposits were 
found within the warts. Clusters of drei 
coull be seen around the cytoplasmic pro- 
cesses of the endothelial cells or the crypts 
thev leave behind within the Hassall-Henle 
warts. Some of the deposits appear to be. 
localized in layers at the bifurcation of the 
cell processes or crypts. Descemet’s mem- 
brane is the basement membrane produced 
by the endothelial cells, and Hassali-Herie | 
warts represent focal excesses of basement 
membrane production. These observations 
suggest that the deposition of the copper 
granules is related to the production of the 
basement membrane by the endothelial cells. 

Our histologic study furthermore showed 
that: (1) the copper deposits in Descemet's 
membrane were closer to the endothelial cells 
than to the corneal stroma; (2) the smallest 
particles, presumably those formed most re- 
cently, were located in the layer closest to | 
the endothelial cells; (3) the copper deposits - 
thinned out where the endothelial cells be- 
came attenuated, as over Schwalbe's line; 
and (4) the copper deposits in the lens cap- 
sule were located close to the lens epithelium 
rather than along the free surface, where 
they would be expected to be most concen- 
trated if they were passively precipitated 
from the aqueous humour. These observa- 
tions suggest that the deposition of copper 
pigment is related to the proximity of a 
laver of cells and that cell activity plays a 
significant role in the deposition of this ab- 
normal material. 

Berliner? has summarized the controversy 
of previous investigators on the relationship — 
of the radial extensions of the sunflower 
cataract to the overlying iris: Jess felt that 
the iris protected the anterior capsule of the 
lens from impregnation and that the unpro- 
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tected area formed the sunflower pattern of 
the cataract. Vogt contended that the iris 
produced a toxin that caused formation of 
the underlying radial deposits. The clinical 
observations of Cairns, Williams and 
Walshe!* of posterior capsule deposition, as 
well as our own histologic observations of 
extensive deposition in the polar areas of 
both anterior and posterior capsules, tend to 
refute such arguments. 

In addition to variation in size, the copper 
granules in the cornea appear in at least two 
forms in unstained material; namely, small 
particles with a matrix and granules that are 
composed of a peripheral ring of particulates 
without a matrix. The morphologic charac- 
teristics of these granules are comparable to 
those previously described by various inves- 
tigators."*? It is interesting to contrast the 
corneal granules with those in the lens cap- 
sule, which consist mainly of a cluster of 
particles without a matrix, thus differing 
slightly from those present in the cornea. 
Histochemically, however, all varieties of 
granules showed identical staining character- 
istics with rubeanic acid and rhodanine. Pos- 
. Ssibly, the granules in the lens capsule are 
"younger" or earlier forms of granules, com- 
pared to those in Descemet's membrane. It 
may be one of the reasons that cataracts are 
seen in more advanced stages of the disease. 

The observation that copper deposits of 
Wilson's disease in the eye are located mostly 
within certain thick basement membranes is 
of interest. Even more intriguing is the re- 
versibility of both corneal as well as lenticu- 
lar changes with long-term treatment using 
suitable chelating agents’® (e.g., d-penicil- 
lamine). 


SUMMARY 


A 22-year-old woman with hepatolenticu- 
lar degeneration, or Wilson's disease, was 
noted clinically to have Kayser-Fleischer 
rings and associated cataracts. Histopatho- 
logic, histochemical, and electron microscopic 
study of ‘ne cornea showed deposition of 
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copper in the peripheral Descemet’s mem- 
brane, with excessive accumulation in Has- 
sall-Henle warts. Copper deposits were also 
noted in the anterior and posterior lens cap- 
sule without the presence of degenerative 
changes in the epithelial or cortical cells of 
the lens. 

We propose that cellular activity is re- 
quired for the deposition of copper material 
into the thick basement membranes of the 
cornea and lens, in contrast to the concept 
of simple diffusion. 
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CYCLOCRYOTHERAPY FOR GLAUCOMA AFTER 
PENETRATING KERATOPLASTY 


Perry S. BINDER, M.D., RosERT ABEL, JR., M.D., AND HerBert E. KAurMAN, M.D. 
Gainesville, Florida 


Since West, Wood, and Kaufman's! re- 
port on the use of cyclocryotherapy for 
glaucoma after penetrating keratoplasty, we 
had an opportunity to treat more patients 
and further evaluate the long-term results 
of this procedure. Medically unmanageable 
glaucoma after penetrating keratoplasty is 
not uncommon? and the mechanism still re- 
mains obscure. Glaucoma surgery in such 
an inflamed eye is difficult and usually fails 
or causes the graft to fail. However, cyclo- 
cryotherapy is easy, rapid, and well toler- 
ated by the eye and the patient. We present 
36 eyes that were treated successfully with 
cyclocryotherapy after penetrating kerato- 
plasty and have had a long-term, follow-up 
evaluation. 


MATERIALS AND METHODS 


Each patient received retrobulbar anes- 
thesia with 1 ml of 296 lidocaine (Xylo- 
caine) alone or 50% alcohol (0.5 ml abso- 
lute alcohol mixed with 0.5 ml 2% Xylo- 
caine). In some cases, meperidine was sys- 
temically administered in addition to the 
retrobulbar anesthesia. With an eyelid spec- 
ulum in place, the glaucoma probe on the 
Amoils unit was placed 3 mm from the 
corneoscleral limbus while warm and freez- 
ing occurred for one minute at —50° to 
—609C. Thawing was aided by topical saline 
irrigation. A total of 12 applications were 
performed for 360 degrees (three applica- 
tions per quadrant). The same technique 
was used if a repeat procedure was neces- 
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sary. All patients received either topical cor- 
ticosteroids or corticosteroids administered 
to the subtenon capsule, or both, after the 
procedure and were continued on their pre- 
cyclocryotherapy glaucoma medications un- 
til the intraocular pressure had fallen. We 
informed the patients that they could ex- 
pect eyelid swelling, chemosis, and mild 
pain for the next few days. 

In this series of 36 eyes there were 43 
treatments of previously medically unman- 
ageable intraocular pressure. All intraocu- 
lar pressures were measured with the Mac- 
kay-Marg tonometer. Cyclocryotherapy was 
indicated by endothelial decompensation eval- 
uated by large changes in corneal thickness 
measurements, decreasing graft clarity, and 
by patient discomfort. The intraocular pres- 
sure which necessitated cyclocryotherapy 
was greater than 40 mm Hg but the intra- 
ocular pressure at which endothelial decom- 
pensation occurred varied from patient to 
patient (Table 1). Twenty-five of the 36 
eyes had had previous glaucoma surgery 
or intraocular pressures before keratoplasty 
greater than 26 mm Hg while on glaucoma 
medications, or both. Five patients were 
black and 31 white, with ages ranging from 
14 to 83 years. Cyclocryotherapy was insti- 
tuted from one week to over a year after 
penetrating keratoplasty (Table 2). Twenty- 
four of the 36 transplants were performed 





TABLE 1 


INTRAOCULAR PRESSURE AFTER PENETRATING 
KERATOPLASTY AND BEFORE PRIMARY 





CYCLOCRYOTHERAPY 
Intraocular Pressure, No. of 
mm Hg Eyes 
40-49 8 
50-59 12 
60-70 16 
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TABLE 2 


APPLICATION OF CYCLOCRYOTHERAPY 
AFTER PENETRATING KERATOPLASTY* 





: No. of 
Week Eyes 
1-4 15 (2) 

5-6 3 

7-12 4 
13-28 8 (3) 
29-60 3 


More than 60 3 (1) 





* Parentheses indicate number of patients who 
underwent multiple cryoprocedures. 


to remedy poor visual acuity due to corneal 
edema or to a previously failed (cloudy) 
. transplant (Table 3). Twenty-six of 36 had 
vitreous manipulation at surgery and ten 
of 36 had combined cataract extractions and 
keratoplasty. Twelve of 36 received cortico- 
steroids to the subtenon capsule at the time 


of surgery. The follow-up period was from . 


two to 50 months, with an average follow- 
up of 19.4 months. 


RESULTS 


We defined success on the basis of intra- 
ocular pressure control below 22 mm Hg 


TABLE 3 


DIAGNOSES OF TENTATIVE CYCLOCRYOTHERAPY 
PATIENTS BEFORE KERATOPLASTY 


No. of 
Patients 

Aphakic bullous keratopathy 12 
Phakic bullous keratopathy (Fuchs!) 2 
Failed graft for aphakic bullous 

keratopathy (cloudy) 2 
Failed graft for phakic bullous 

keratopathy (cloudy) 6 
Failed graft for keratoconus (cloudy) 1 
Failed graft for macular dystrophy 

(cloudy) 1 
Interstitial keratitis 4 
Corneal leukoma from infection 4 
Traumatic corneal leukoma 1 
Alkali burn 1 
Herpes simplex keratitis 1 
Radiation keratitis E 
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with or without medication, the clearness of 
the transplant, and recovery of visual acuity. 
All 36 patients had control of intraocu- 
lar pressure after cryotherapy but, most im- 
portantly, 30 were controlled with one pro- 
cedure: seven patients required no glau- 
coma medications; ten required one eyedrop 
of either pilocarpine or epinephrine; six 
required only a carbonic anhydrase inhibi- 
tor; and seven required both. Of the six 
patients requiring multiple procedures, all 
were aphakic and the intraocular pressures 
after one cryoprocedure approximated 35 
mm Hg in three, and 50 to 70 mm Hg in the 
remaining three. Twenty-eight of 36 trans- 
plants were clear prior to cryotherapy and 
23 remained clear after cryotherapy (Table 
4). Of the five that became cloudy, only 
two were due to the procedure itself. One 
graft had a wound override, one failed long 
after the cryoprocedure, and one failed after 
a third cryoprocedure. The cryoprocedures 
in these latter patients were performed about 
38 weeks after penetrating keratoplasty. 
Ultimate recovery of visual acuity after 
cryotherapy in these difficult cases was en- 
couraging even though the failed grafts are 
included (Table 5). Macular edema, am- 
blyopia, or severe glaucomatous cupping of 
the optic nerve—all may have been present 
before penetrating keratoplasty—were re- 
sponsible for poor visual acuity in those pa- 
tients with clear grafts. Six patients had 
dense secondary membranes on the vitreous 
face after cyclocrytherapy. Three received 
80 mg of methylprednisolone acetate ( Depo- 


TABLE 4 


VISUAL ACUITY BEFORE AND AFTER 
PENETRATING KERATOPLASTY 


No. of Patients 
Visual Acuity 





Preoperative Postoperative 
CF, HM, LP 28 27 
20/200-20/400 5 3 


20/100 or better 3 6 
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TABLE 5 (14%) had complications. In addition, many 


ULTIMATE VISUAL ACUITY WITH 
CLEAR TRANSPLANTS 











, ; No. of 
Visual Acuity rope ^ 
CF, HM, LP 4 
20/200-20/400 12 
Better than 20/100 7 


Medrol) to the subtenon capsule at kerato- 
plasty, one received 62 mg of soluble 
methylprednisolone sodium succinate (Solu- 
Medrol) at keratoplasty, and the remaining 
two patients did not receive corticosteroids. 
Only two of the six received 62 mg of 
soluble Solu-Medrol at cyclocryotherapy, but 
all were treated with hourly topical 0.1% 
dexamethasone for one week after cyclocryo- 
therapy. One patient developed phthsis bulbi, 
two developed vitreous hemorrhage after the 
cryoprocedure (one was mild and cleared), 
two transplant failures occurred, and one de- 
veloped macular edema. Of the 13 transplants 
that had failed before and after cyclocryo- 
therapy, only four were retransplanted. All 
four had clear grafts but one was lost due to 
late trauma. Of the remaining three, two had 
visual acuities between 20/200 and 20/400 
and one recovered 20/60 visual acuity. 


DISCUSSION 


The ability not only to manage uncon- 
trollable intraocular pressure after penetrat- 
ing keratoplasty but to maintain graft clarity 
and salvage useful visual acuity in cases with 
bad prognosis speaks well for cyclocryther- 
apy. 

Major disadvantages include the pain, 
eyelid swelling, and chemosis that follow the 
procedure, but these are easily manageable, 
although rare patients have severe pain. In 
this series, 30 of 36 patients (83%) were 
controlled with one cryoprocedure, 23 of the 
28 grafts that were clear prior to cryother- 
apy (82%) remained clear through all cryo- 
procedures, and only six of 43 treatments 


patients recovered useful and excellent vis- 
ual acuity (Table 5) and even those whose 
transplants failed obtained useful visual acu- 
ity through retransplant. 

Our experience suggests that early insti- 
tution of cyclocryotherapy after all medical 
attempts fail to manage uncontrollable in- 
traocular pressure may prevent graft dam- 
age and salvage useful visual acuity. This is 


based on the fact that we waited an average 


of 38 weeks before implementing cryother 
apy in the eight transplants that failed while 
most of our successes were treated: betweer 
one and four weeks after penetrating kerato 
plasty (Table 2). 

These results are similar to those of 2 
previous report! and are better than tosi 
recently reported by Bellows and Grant" i 
the treatment of a heterogeneous glaucom 
population. In addition, other forms of iem 
coma surgery after penetrating keratop: 
have a high rate of graft clouding and t 
mate failure.* 

The ease of the technique as an outpe 
tient procedure and the high success rate 
make cyclocryotherapy an important moda 
ity in the management of glaucoma aí 
penetrating keratoplasty. 


SUMMARY | 


Thirty-six eyes underwent cyclocryoth 
apy after penetrating keratoplasty for m 
cally unmanageable elevated — intraoc 
pressures. Thirty were controlled with o 
procedure, five required two procedures, 
one required three procedures. Eighty- 
percent of the transplants remained cl 
after cryotherapy and 19 of 23 with cl 
grafts obtained useful visual acuity. 
results including the number of pati 
whose glaucoma was controlled by this p 
cedure and the percent of clear grafts fol- 
lowing cryotherapy are far better than 
sults of other forms of glaucoma surg 
after keratoplasty. The complication rate 
14% for all procedures. Most procedures 
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were performed within 12 weeks of the cor- 
neal transplant. Cyclocryotherapy is neces- 
sary for the successful management of glau- 
coma after penetrating keratoplasty to avoid 
graft failure and must be performed if ac- 
ceptable visual acuity is to be attained. 
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ABO BLOOD GROUPS AND CORNEAL TRANSPLANTATION 
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While it is recognized that graft rejection 
is primarily a result of cellular immunity,’ 
it is also recognized that preformed anti- 
body against a graft decreases the chance 
for its survival? In transplants other than 
corneal, hyperacute rejection of the tissue 
is the usual effect of preformed ABO anti- 
body.* Decreased survival of the graft over 
a long-term period seems to be true also.^* 
Since ABO antigens are represented on most 
cells? ABO mismatches should be harmful 
to the transplanted cornea either immediately 
or eventually. Some have found this to be 
so,*-? others have not.!^"'? Because the ques- 
tion has clinical importance, we report this 
series of 150 cases in which the ABO status 
of donor and recipient was examined in re- 
lationship to graft outcome. We also ex- 
amined the roles of sensitization exposu-e, 
prognosis group, and isoagglutinin titers in 
the failure of corneal grafts from ABO 
incompatible donors. 


SUBJECTS AND METHODS 


One hundred thirty-eight patients with 
150 corneal transplants were selected ran- 
domly for this study. Inclusion depended on 
the availability of adequate information on 
the ABO blood types of both donor and 
recipient and the graft status of the recipient. 


From the Stanford University School of Medi- 
cine, Stanford, California (Dr. Allansmith, Mr. 
Drell, and Mr. Kajiyama), and the University of 
California at San Francisco, San Francisco, Cali- 
fornia (Dr. Fine). This study was supported in part 
by National Institutes of Health, National Eye In- 
stitute training grant EY00051 ; research grant EY- 
00445 (Dr. Allansmith) ; and Research Career De- 
velopmental Award EY-11682 (Dr. Allansmith). 

Reprint requests to M. R. Allansmith, M.D., Eye 
Research Institute of Retina Foundation, 20 Stzni- 
ford St., Boston, MA 02114. 



























Each graft was considered a separate case. 
Twelve patients received one graft in each 
eye (150 grafts in 138 patients). Thirty-two 
(2196) were regrafts in the eye of study. 
The age range of the recipients was 6 to 
86 years with an average age of 50 years. 


Eighty-two (5596) were male and 68 (4595) — — 


were female. 

The 47 cases with a favorable prognesis | 
included phakic cases with keratoconus, mild 
and moderately advanced Fuchs' dystrophy, 
hereditary dystrophies, and central leukomas 
with normal anterior chambers. The 73 with 
a moderately favorable prognosis included 
cases with herpes simplex, interstitial kera- 
titis, advanced Fuchs' dystrophy, and mos 
regrafts of favorable cases. In the poor prog- 
nosis group were 30 cases with diagnoses suc 
as aphakic bullous keratopathy, cicatricial ke 
ratocon junctivititis, chemical burns, and som 
regrafts. 

Eighty-six donors provided 150 eyes use 
for transplantation. The age range of th 
donors was 12 to 75 years with an averag 
age of 52 years. On removal, never lite 
than six hours after death, the donor ey 
was treated with topical antibiotics and or 
served at 4?C until use. 

The surgical technique and treatment 
used were described previously.?? The operat 
ing surgeon did not know the blood types o 
donors or recipients. 

Grafts were followed from one to 2 
months as follows: 45 for one to thre 
months ; 36 for three to six months ; 26 fo 
six to nine months; nine for nine tc 1 
months ; 18 for 12 to 18 months ; and 1€ fo 
18 to 27 months. | 

Patients who, before surgery, had a prior 
corneal transplant, one or more pregnancies, 
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Or one or more blood transfusions were 


classified as having. had histocompatibility 
sensitization exposures. This information 
was available for 97 of the 150 cases. 

Classified as compatible were those pairs 
in which all ABO antigens carried by the 
donor were present in the recipient. In- 
compatible transplants were those in which 
the corneal donor carried one or more anti- 
gens not present in the recipient. 

Blood samples and typing—Blood was 
drawn from the recipient usually on the 
day of surgery but never later than nine 
days after it. Serum was removed for anti- 
body titration and blood typing was per- 
formed on cells freed from the clot. The 
donor blood type was determined macro- 
scopically'^ either by the use of a blood 
sample taken from a great vessel at autopsy 
or by postoperatively typing red blood cells 


from one or two episcleral vessels from the 


donor eye. 

Repeat sera for antibody titrations were 
obtained from seven recipients who were 
ABO mismatched to their donor and seven 
matched to their donors. 

Isoagglutinin titrations—Titrations of sera 
for IgM (naturally occurring) isoagglutinin 
and IgG (immune) isoagglutinin were per- 
formed in the standard manner™ by using 
direct titrations for IgM and Coombs’ test for 
IgG. Endpoints were read macroscopically 
and considered accurate to within plus or 
minus one tube dilution. 

Statistical tests—Chi-square test analyses 


J were used. 


RESULTS 


ABO grouping and patient chavacteristics 


. —Of 150 corneal transplants, 113 recipients 


(7596) were ABO compatible with their 


donors and 37 (25%) were incompatible 


(Fig. 1). 
Of the 113 donor-recipient compatible 


transplants, nine (8%) were failures (Fig. 


seven of these satisfied the criteria for 


lj 


. clinical immune rejections.? Two seemed to 
_ be nonimmune failures. In one nonimmune 
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failure, the graft endothelium appeared to 
have degenerated while awaiting placement 
on the recipient eye. The graft was never 
clear postoperatively. In the other nonim- 
mune failure, the patient fell on a corner of 
a car door five months postoperatively and 
massively ruptured his wound. The eye was 
surgically repaired but the previously clear 
graft never regained its clarity. 

Of the 37 donor-recipient incompatible 
transplants, four (11%) were failures. Two 
were clinically immune rejections and two 
became edematous after surgery onward and 
seemed to be due to donor tissue failure. The 
interesting features of these last two cases 
are described later in the study. 

No statistically significant difference was 
found for these 150 corneal transplants in 
the frequency of graft failure between re- 
cipients incompatible with their donors (Fig. 
1 ; chi-square, 0.6; P > .05). 

Sensitization exposure and graft outcome 
—In 97 of the 150 transplants, we had 
information on whether or not sensitization 
exposures had occurred prior to the graft 
in the study (Fig. 2). No more failures 
occurred in the recipients having one or more 
sensitization exposures and ABO incom- 
patibility to their donors than those with 
no sensitization exposure and ABO com- 
patibility to their donors. We also included 
an analysis of those 53 recipients who had 
unknown sensitization exposure to those with 
known exposure and then to those without 
known exposure (Fig. 2). These compari- 
sons also showed no difference in regard to 
donor-recipient ABO status. Thus, those 
known to have had a prior corneal trans- 
plant in the eye of study, one or more blood 
transfusions, or one or more pregnancies 
were no more likely to have a failure if the 
graft was from an ABO incompatible donor 
than if it was not (P > .05). 

Prognosis group, ABO compatibility, and 
graft outcome—The 13 failures in 150 cor- 
neal transplants were distributed among the 
three prognosis groups: favorable, one fail- 
ure in 47 transplants; moderately favorable, 
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Clear 
104 eyes (92%) 


ABO COMPATIBLE 


Fig. 1 (Allansmith and associates). Outcome of corneal grafting in recipients who 
were ABO compatible and incompatible to their donors. 


seven failures in 73 transplants; poor, five 
failures in 30 transplants. These failures 
were no more likely to occur in those eyes 
receiving grafts from ABO incompatible 
donors than those receiving grafts from 
compatible ones (Fig. 3; P > .05; all com- 
parisons). 

Attention was given to whether ABO fac- 
tors influenced graft outcome in those 32 
eyes being regrafted. Of 22 eyes receiving 
grafts from compatible donors, 19 remained 
clear and three failed, whereas nine of the 
ten receiving grafts from incompatible do- 
nors were clear and one failed. The differ- 


"nce was not significant (P > .05). 


Isoagglutinins and graft outcome—We 


— decided to concentrate on the isoagglutinins 
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of the 37 patients who had received grafts —— 
from ABO incompatible donors and others 
only as needed for control purposes. Sera — 
were available for titrations from 28 ko he ci 
| MAU ; 

37. Sixteen recipients were type O; seven, - 
type A; and five, type B. None were t; 
(Table 1). Twenty-six patients were 
antigen deficient to their donors and Vbi. 
were two antigens deficient (AB —O). 
Titrations were performed only for antibody 
against the donor antigen. Thus, a type O 
patient receiving a blood type A cornea had. | 
only anti-A determined. Each patient en 
the expected IgM isoagglutinins. No correla- - 
tion of IgM titer to graft failure exsted — — 
( Table 1). | " 
Twelve of the 28 patients had IgG anti- 4 
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P> .05 for entire comparison 





ituation 
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ABO INCOMPATIBLE 


Fig. 2 (Allansmith and associates). The relationship of exposure to histocompatibility sensitization and 


corneal graft outcome. 


body against the one donor antigen for which 
they were deficient. One of the two type O 
patients receiving grafts from AB donors 
had only IgG anti-B. While the four graft 
failures in these 28 patients all had IgG 
antibody against donor antigen, this occur- 
rence was not significant (chi-square, 2.16; 
P > .05) when compared to the 14 also in- 
compatibly matched but without IgG anti- 
donor antibody. 

Repeat blood samples were drawn from 
seven recipients of grafts from incompatible 
donors and seven with grafts from com- 
patible donors. The intervals between first 
and second samples for the incompatible 
group were one month in two cases, five 
months in two cases, and one case each at 
two, four, and eight months. Intervals for 
the seven compatible cases were as follows: 
three at two months, two at three months, 
and one each at six months and 13 months. 


These samples were titered to see whether 
any detectable change occurred after an ABO 
incompatible transplant, as previous in- 
vestigators claimed.9!9!* Sera from com- 
patible transplants were included since 
one author found titer changes in both 
groups. No clear pattern emerged ( Table 2). 
We found some cases in which titers in- 
creased after surgery, some in which there 
was no change, and some in which it de- 
creased. This was found in both groups of 
recipients. Graft failure occurred in only one 
recipient from whom two successive serum 
samples were available. This recipient had 
no change in IgM titers and a decrease of 
two dilutions (1:64 to 1:16) in the IgG 
titer. The two samples were taken five 
months apart. The graft performed for 
aphakic bullous keratopathy became edema- 
tous with an immune rejection reaction at 
three months. 
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Fig. 3 (Allansmith and associates). The relationship of prognosis group and ABO compatibility to 


graft outcome. 


The AB donor—Of the 113 donor-recipi- 
ent compatible transplants, only one involved 
an AB recipient and none involved an AB 
donor. In the 37 donor-recipient incompatible 
transplants seven corneas were from AB 
donors. Four of these grafts were clear and 
three were cloudy (Fig. 4). The result was 
significant as chi-square was 5.55 for one 
tailed test with one degree of freedom at 
P < .05 when compared against ABO do- 
nors in other incompatible pairs. None of 
the failures involving AB donor corneas 
were clinically immune rejections. 

One graft was slightly cloudy for the 
first week and became progressively more 
so later (Table 3). It was the patient’s fourth 
graft and the third in the eye of study. The 
original diagnosis was Fuchs’ dystrophy. 
The other two recipients received their grafts 
from the same donor, a 48-year-old man 
who died from carcinoma of the stomach. 


The eyes were removed 5% hours after ceath 
and stored at 4°C until surgery, 16 and 18 
hours after death. The eyes appeared to 
be good by slit-lamp examination. The re- 
cipients experienced cloudy corneas from the 
first day that seemed to represent donor fail- 
ure. One cornea was removed seven days later 
in favor of a new, successful transplant. The 
failed cornea was examined microscopically 
and showed a completely absent endothe ium, 
a thickened, irregular Descemet’s membrane, 
and appeared to have Fuchs’ endothelial dys- 
trophy. 

If the last two cases, which clinically 
were donor failures, were removed fror the 
series, the significance (Fig. 4) disappears 
and no comparison of any sort was statisti- 
cally significant. 


DISCUSSION 


Corneal grafts from donors ABO com- 
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TABLE 1 
IGM AND IGG ISOAGGLUTININS IN RECIPIENTS ABO MISMATCHED TO THEIR DONORS 


a a aaea 


Anti-A Anti-B 


IgG 


Graft Status 


LIII SPEGRECMUXCIM————ÁMÓ——M——— a € LL 


Cute Donor/ IgM 
ERIE Anth, JANELE 
1 AB/B 1:32 —* 0 
2 AB/O 1:128 1:32 0 
3 A/O 1:128 -— 0 
4 A/O 1:64 — 0 
5 A/O 1:512 — 1:64 
6 B/A -— 1:64 -— 
7 B/O — 1:4 — 
8 A/B 1:128 — 1:64 
9 A/O 1:8 -— 0 
10 A/B 1:34 — 1:4 
11 A/O 1:64 — 1:32 
12 A/O 1:128 -— 0 
13 A/B 1:128 — 0 
14 A/O 1:16 — 1:16 
15 B/O — 1:128 — 
16 AB/A — 1432 — 
17 A/O 1:64 —* 1:2 
18 B/A -— 1/64 -- 
19 A/O 1:8 — 0 
20 A/O 1:32 — 1:8 
21 AB/O 1:16 1:32 1:4 
22 B/A a 1:16 -— 
23 AB/A — 1:64 —- 
24 B/O — 1:16 — 
25 B/A — 1:32 — 
26 AB/A -- 1:64 — 
27 A/O 1:8 -- 0 
28 AB/B 1:256 — 1:2 


patible to their recipients have no certain 
advantage over grafts from donors incom- 


patible to their recipients. We thought that 
possibly if the series were much larger the 
small difference seen in our series (8% vs. 
1196) for failed grafts from compatible vs. 
incompatible donors might become signifi- 
cant. On paper, the numbers were increased 
by a factor of ten and again the statistical 
analysis was performed. The chi-square was 
equal to 2.5, again insignificant. Thus, in- 
creasing the study to 1,500 transplants prob- 
ably would not yield information different 
from the present series. 

Our efforts to single out a subgroup of 
recipients who might be more susceptible to 
graft reception from an incompatible donor 


— Clear 
1:16 Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Cloudy after few days, 
homograft reaction 
Clear 
Clear 
Clear 
Clear 
8 Cloudy first day 
Clear 
Cloudy first day 
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* Not done as donor did not contain this antigen. 


were not rewarded—we did not find such a 
group. 

The only positive evidence concerned the 
AB donor (Table 3). Seven of our recipients 
received a cornea from an AB donor and 
three of the grafts failed. Two of the three 
unsuccessful grafts were from the same 
donor. We had no reason to believe the do- 
nor tissue was poor. Yet the immediate fail- 
ure of both grafts (Cases 5 and 7, Table 2) 
after the operation warranted a clinical diag- 
nosis of donor failure. We tend to disregard 
for now the evidence suggesting AB donors 
pose a special hazard because changes in the 
donors  Descemet's membrane suggested 
Fuchs' dystrophy, and corneas from A or 
B donors into incompatible hosts clearly did 
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not pose a special hazard (Fig. 1). More TABLE 2 


data on AB donors are needed. 

We feel, theoretically, that ABO incom- 
patibility may lead to increased hazard for 
the graft. It has not always been a simple 
task to ferret out the role of ABO incom- 
patibility in medical problems. Although the 
work of Landsteiner’® led to the recognition 
of problenis in giving incompatible trans- 
fusions, the problem of the universal do- 
nor (type O) was unrecognized. Thousands 
(6,000 reported by Riddell,'? 4,000 reported 
by Brines?^) of such transfusions were given 
without recorded difficulties. In 1943," a 
patient died from the secondary effects of 
transfusing high levels of isoagglutinins, and 
by about 1946," between 1 and 5% of re- 
cipients given a transfusion from a universal 
donor would suffer harm. This has direct 
bearing on our corneal system theory (which 
we, by no means, have proven in this study ) 
of isoagglutinins occasionally injuring the 
cells from an incompatible donor. 

With the upsurge of kidney transplanta- 
tion in the 1960s, pertinent questions were 
raised on crossing the ABO barrier. It was 
known that A and B antigens were widely 
distributed on epithelial and endothelial tis- 
sue? but conditions conspired to result in the 
transplantation of A- or B-type organs into 
recipients lacking these antigens. Some of 
the kidneys did survive but it soon became 
apparent? that, in renal transplantation, 
crossing the ABO barrier was an unneces- 
sary hazard. 

Even in nature's amazingly successful 
allograft, the pregnancy, ABO problems have 
arisen, although infrequently. | Levine? 
showed that an A-type baby carried in an O- 
type mother was less likely to make it to term 
than a pregnancy in which the fetus and 
mother were compatible. 

So, in each transplantation instance where 
the ABO barrier has been crossed, problems 
have cropped up, sooner or later. Does it 
also occur in corneal transplantation? And 
if so, why have we not shown it in this series? 


CHANGE IN ISOAGGLUTININ TITERS IN RECIPIENTS 
ABO COMPATIBLE AND INCOMPATIBLE 
TO THEIR CORNEAL DONORS 








Interval Change in Titers 
Between (No. of Dilutions) 
Case Blood 
Samples Graf- 
(mo) "a IgG Status 
ABO Compatible 

1 13 —2 0 Clear 
2 3 +1 0 Clear 
3 2 —1 0 Clear 
4 6 —1 0 Clear 
5 3 0 0 Clear 
6 2 —1 0 Clear 
7 2 —2 0 Clear | 














The compelling answer may be that AB 
differences do not effect corneal graft out 
come. Several series of studies support thi 
view. The first is concerned with whethe 
ABO antigens are on the transplanted cor 
neas. Nelken and associates”? and Sabni 
and Basu? showed that homogenized whol 
cornea adsorbed anti-A BO antibody. Ep the 
lium (presumably the largest antigen mass 
as well as stroma and endothelium were 
ground into the paste that was used as absorb 
ant. Nemetz?’ also reported ABO antigens on 
corneal tissue. Herold? reported that tl 
corneal epithelium contained A, B, or 
antigen but stroma, Descemet’s membran 
and endothelium did not. He studied ten 
corneas by the immunofluorescence techniqué 
by employing frozen tissue. Continued stud 
on ABO status of endothelium is needed. 

It may be that the wrong group was s 
lected for study. The incidence of graft 
failure from all causes was only 8%. If, 
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). Graft outcome in donor/recipient mismatches 
pared to those in which the donor was AB. The signifi- 


or with possible endothelial dystrophy is removed, 


perhaps, a series were taken with a higher 
failure rate, an influence of ABO differences 
might be shown. This has essentially been 
done. Meyer’ reported 250 cases with an 
overall failure rate of 25%. Mehri, Becker, 


Case, Age, Sex 


Original Diagnosis 


and Oglesby“ reported a failure rate of 
68% in 68 cases. Both groups studied the 
relationship of ABO to graft failure and 


found none. 


As for stimulation of isoagglutinins by 


TABLE 3 
CHARACTERISTICS OF RECIPIENTS RECEIVING GRAFTS FROM AB DONORS 


2 1 .]1!1!LL———M——————————————————————M— a 





Recipient Sera 


Date 
of 
Surgery 


Time of 

Graft 

Status Graft 
Failure 


1, 86, F Aphakic bullous 


keratopathy 
Fuchs' dystrophy 


Granular dystrophy 
Keratoconus 


Corneal scars, 2 degrees 


of keratitis 
Fuchs' dystrophy 


Severe scarring from gun 


powder explosion 


Same 


AB/B 


Reason Donor/ 
For Recipient Anti-A Anti-B 
Transplant ABO Types 
IgM IgG IgM IgG 
Same AB/O 1:128 0 1:32 1:16 
Regra‘ted 
twice AB/O 1:16 1:4 1:32 * 1:32 
Same AB/A —*  — 1:64 1:8 
Same AB/A — oe 00 
Regraft AB/A — -— 1:64 1:12 
Same AB/B 1:32 0 — -- 


4/21/71 
6/6/72 
6/8/72 
2/8/73 


6/30/73 
4/21/71 


6/30/73 


Clear — 


Cloudy 
Clear — 
Clear — 


Cloudy First dayt 
Clear -—- 


: Cloudy First dayt 
VERBERE a dies T o1. REDE ERE Figen Ee ALICE TUBE RE EEE CINE ERO S ow gt 


* Not done. 


1 Same donor. 
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the corneal graft, our results are inconclusive 
(Table 1). Nelken and associates' reported 
an increase in titers postoperatively on blood 
drawn every five days. The rise in titer was 
short lived and we may well have missed it 
in our study. 


SUMMARY 


A study of 150 corneal donor-recipient 
grafts, examined for ABO type, revealed 
that 25% of the grafts were from corneas 
from incompatible donors. Recipients with 
histocompatible sensitization exposures such 
as prior corneal transplant, one or more 
pregnancies, or one or more blood trans- 
fusions were no more likely to experience 
graft failure if the graft were from an ABO 
incompatible donor than from a compatible 
donor. Of 13 graft failures (8%), three of 
the failed grafts were from AB donors, a 
significant result. No detrimental effect of 
transplanting across the ABO barrier could 
be proven with assurance for any parame:er. 
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ENDOGENOUS ASPERGILLUS ENDOPHTHALMITIS 


Micuaer A. Narporr, M.D., AND W. RicHARD GREEN, M.D. 
Baltimore, Maryland 


admitted to the hospital on March 2, because of a 
suspected transplant-rejection crisis and was treated 
accordingly. After a temperature elevation, pneu- 
monia was diagnosed and was proved roentgeno- 
graphically. After gram-positive diplococci were 


Sai RO ed TIE 

E Jut SERE a. 

d | OCCURRING AFTER KIDNEY TRANSPLANT 
Endogenous mycotic endophthalmitis is a 

| relatively uncommon entity. The genus 4s- 

-  pergillus is one of the causes of endogenous 

. endophthalmitis. Intraocular aspergillosis is 


». less common than candidiasis,^? and it is 
generally less amenable to therapy.’ We de- 
-. . Scribe two patients with endogenous Asper- 
| gillus endophthalmitis who received immuno- 
~ Suppressive agents after renal transplanta- 
tion and who had systemic aspergillosis. 

In one patient the endophthalmitis pre- 
sented and progressed as the pulmonary le- 
sions were responding to amphotericin B 
therapy administered systemically. The gen- 
eral features of this case have been reported 
elsewhere.* In the other, a retinal hemor- 
_ rhage was seen at the gross sectioning of an 
autopsy eye ; on microscopic examination, the 
_ hemorrhage was adjacent to an unsuspected 
 chorioretinal abscess. 

.. We also comment on the characteristics of 

os Systemic aspergillosis in the diseased and im- 

i . munosuppressed host, and on the variability 
1 


a d of ocular involvement. 
Bos vi 


K TEE CASE REPORTS 
S E . Case P-A 26-year-old white man with a docu- 
. mented history of an amblyopic left eve was ad- 
. mitted to the hospital in July 1968, with an end- 
_ Stage renal disease and underwent a bilateral 


E 


_ nephrectomy in October 1969. On Jan, 14 1970, the 


JN 
J 





f . patient received a renal transplant. Postoperatively, 
. he was placed on prednisone and azathioprine 
= (Imuran) therapy, and was discharged on Feb. 27, 
| with the same medication. While at home, he re- 
. sumed active care of his pet pigeons. He was re- 
M : 

E From the Eye Pathology Laboratory, Wilmer 


Institute, and Department of Pathology, Johns 
. Hopkins Hospital, Baltimore, Maryland (Dr. 
_ Green), and the Department of Ophthalmology, 
.. Jefferson Medical College, Philadelphia, Pennsyl- 
vania (Dr. Naidoff). Presented in part at the Wills 
Eye Hospital Society Meeting, Philadelphia, Penn- 
_ Sylvania, Feb. 15, 1974. 
Reprint requests to W. Richard Green, M.D., 
Eye Pathology Laboratory, Johns Hopkins Hos- 
|. pital, 601 N. Broadway, Baltimore, MD 21205. 
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seen on a sputum smear, the patient was treated 
intensively with antibiotics. Because his condition 
worsened, a thoracotomy was performed, and a bi- 
opsy of the lung revealed hyphae and cytomegalic 
disease. Fresh-touch preparations of the lung biopsy 
material disclosed branching septated hyphae with 
conidiospores characteristic of Aspergillus organ- 
isms. A. fumigatus was cultured subsequently, 

The prednisone was decreased, the antibiotics 
and immunosuppressive therapy were stopped, and 
the patient received 60 mg of intravenous ampho- 
tericin B each day. 

Ten days later, the patient was afebrile but 
complained of blurred vision in his amblyopic left 
eye. The following day, the uncorrected acuity of 
the patient’s right eye was 20/25, and the left eye, 
light perception with poor projection. Examination 
of the right eye indicated a small, yellowish-white 
depigmented spot, half the size of the disk, below 
and temporal to the macula. 

The left eye showed 2+ conjunctival injection 
and a white pupillary reflex on hand-light exami- 
nation. Slit-lamp examination revealed 2+ ray and 
cells in the anterior chamber; many cells and 
clumps of white debris were visible in the anterior 
vitreous cavity. The tension was 12 with 5.5- 
weight (Schigtz). On direct and indirect ophthal- 
moscopy, many large round yellowish-white in- 
filtrates were visible in the vitreous cavity pos- 
teriorly. Dilated and sheathed retinal vessels with 
surrounding flame-shaped hemorrhages were ob- 
served in the inferior temporal mid-periphery. The 
following day, 0.25 ml of vitreous humor was 
aspirated through a sclerostomy site over the pars 
plana by using an 18-gauge needle. After mycelia 
were identified on a smear of the vitreous aspirant 
(Fig. 1), 25 ug of amphotericin B in 0.25 ml of a 
5% solution of distilled water was injected into the 
center of the vitreous cavity. A. fumigatus was cul- 
tured from the vitreous aspirate. 

After the amphotericin B treatment, the inflam- 
matory reaction increased, first in the vitreous 
cavity and then in the anterior chamber. The fourth 
day after the treatment, vitreous opacities obscured 
all fundus details; topical corticosteroid therapy 
cleared the anterior chamber inflammation. The left 
eye was enucleated six days after the intravitreal 
injection because of concern that it could be a 
source of infectious metastasis to the rest of the 


- body; hope for salvage of vision was slight. We 


were unable to culture any organisms from the 
vitreous aspirate obtained at the time of enucleation. 
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Subsequently, the patient developed what was 
thought to be fungal brain abscesses that responded 
to continuing intravenous amphotericin B therapy. 
He received a total of 2,750 mg of this medication 
over a period of one year, and he remained free of 
fungal infection. 

Pathologic findings—The gross specimen re- 
vealed a whitish infiltrate in the anterior chamber, 
marked vitreous turbidity, especially in the cort:cal 
vitreous overlying the posterior retina (Fig. 2), and 
a white vitreous opacity adhering to the ciliary body 
in the area of the sclerostomy. 

A microscopic examination of the eye showed 
dilated conjunctival and episcleral vessels showing 
margination and perivascular infiltration with acute 
and chronic inflammatory cells. The corneal stroma 
was diffusely infiltrated with neutrophils. The an- 
terior chamber was filled with a dense eosinophilic 
material with a scattering of neutrophils and macro- 
phages. The anterior angle was obstructed with 
peripheral anterior synechiae, and the trabecular 
meshwork, iris, and ciliary body were markedly 
infiltrated with neutrophils and macrophages. Sheets 
of inflammatory cells and fibrin surrounded the 
lens, although the lens itself appeared normal. The 
anterior and central vitreous showed a fairly dense 
eosinophilic infiltrate with individual and small 
clumps of mostly acute, but also some chronic, in- 
flammatory cell. The number of cells increzsed 
posteriorly; many septated, thin-walled branching 
hyphae were present, many lying perpendicular to 
the retina in the posterior vitreous cavity (Fig. 23. 
The hyphae in the posterior vitreous cavity were 
surrounded by only a few inflammatory cells, but 
those lying near the internal limiting membrane 
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Fig. 1 (Naidoff and Green). Case 1. Branching 
septated hyphae in vitreous aspirate (PAS, 450). 
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Fig. 2 (Naidoff and Green). Case 1. The interio 
of eye after removal of superior cap. Entire vi 
reous cavity was yellowish-white and particularly 
dense in cortical area. 


were enclosed in a mass of densely packed, pol 
morphonuclear leukocytes and occasional mmen 
phages, especially near and just anterior to the dis 
The internal limiting membrane was pullec a 
teriorly. Epithelioid and giant cells were present 
the retinal side of this membrane (Fig. 3). TI 
hyphae near the retina appeared intact (Fig. 
while those lying more centrally in the vitreo 
cavity stained less well and appeared ghost-li 
with loss of features (Fig. 5). 

The retina showed areas of flat serous detac 
ment, especially posteriorly, with a scattering 
inflammatory cells in the serous material. The ~eti 
posteriorly was markedly infiltrated with neutre- 
phils and macrophages, and showed necrosis with 
loss of the discernible retinal layers. 

Posteriorly, a large retinal abscess united with 
the vitreous abscess through a disruption i3 uF 
internal limiting membrane. Hyphae were seen i 
the retina. In some areas, the retinal pigment 
epithelium had disintegrated. Anteriorly, the choro 
showed sparse infiltration with inflammatory cells, 
while there was marked inflammatory celluler in- 
filtration posteriorly. The choroid was free 
hyphae. The optic nerve was markedly edemato 
and showed infiltration with acute and chronic iii- 
flammatory cells. The optic nerve itself and mering 
were free of any inflammation. No fungi were 
identified in or near the sclerostomy site. 

Case 2—A 29-year-old white woman, two years 
prior to her hospitalization had chronic uremia that 
was thought to be secondary to pyelonephritis. After 
a period of peritoneal dialysis, she underwent 
bilateral nephrectomy and was maintained on hemo- 
dialysis ; about one month later she had a renal Bomo- 
eraft. Postoperatively, she developed severe Lyper- 
tension and a graft rejection despite massive im- 
munosuppressive therapy of prednisone, zazatlu- 
oprine, and cobalt 60 irradiation. The graf- was 
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Fig. 3 ( Naidoff and Green). Case 1. Cortical area of vitreous with polymorphonuclear 
leukocytic infiltration and branching septated hyphae. Retina is intensely infiltrated by 
neutrophils that appear to elevate the internal] limiting membrane from the remainder of 
the retina. Arrows indicate granulomatous inflammatory cellular infiltration with epithe- 
lioid and giant cells (PAS, x 100). 


Fig. 4 (Naidoff and Green). Case 1. 


Higher 
power showing the branching and septated char- 
acteristics of the fungus (PAS, X535). 





removed after one month. The patient then devel- 
oped pneumonia and meningitis and became unre- 
sponsive. A chest x-ray film showed massive pul- 
monary infiltrates in both lungs, and the following 
day the patient became cyanotic and died. No men- 
tion was made of any ocular symptoms or findings 
during her terminal illness. Autopsy revealed a 
virulent, disseminated fungal infection that had pro- 
duced abscesses in the heart, lung, liver, spleen, thy- 
roid, brain, and meninges. The organism was identi- 
fied as A. fumigatus. There was no evidence of 
fungal disease in the nephrectomized grafted kid- 
ney. 

Pathologic findings—Gross examination of the 
left eye indicated a small, whitish retinal lesion with 
a hemorrhagic center, about 4 mm superior to the 
optic nerve. The right eye was normal. Microscopic 
examination of the left eye showed an abscess in the 
choroid, extending into the partially necrotic retina 
(Fig. 6). Many septated branching hyphae were 
present in the choroid, and a few were present in 
the subretinal space and the retina (Fig. 7). 


DISCUSSION 


The genus Aspergillus is one of the major 
causes of endogenous endophthalmitis. Can- 
dida species are probably the most common 
cause of endogenous endophthalmitis today, 
and have been the subject of a few recent 
reviews."? In Cogan's review of the literature 
of fungal endogenous endophthalmitis in 
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1949, six of the 12 reported cases, identified 
morphologically, had been caused by Asper- 
gillis.* One cannot distinguish between Pem- 


cilium and Aspergillus organisms micro- 


scopically. However, in one of those cases, 
Aspergillus was grown from a systemic site 
and provided the evidence for identifying the 
ocular fungi as Aspergillus. Also, Aspergillus 
organisms have been cultured from systemic 
fungal septicemia, whereas no case of peni- 
cilliosis has ever been seen.? 

Aspergillus is a true mold that is found 
especially in the dust of agricultural products, 
but is also commonly cultured from the air 
and dust in cities. Although considered a 
saprophyte and a laboratory contaminant, it 
can be a pathogen; this occurs infrequently 
in the general population. Systemically, it is 
associated with pulmonary infections of vari- 
ous types. The organism is a cause of 
chronic infection of the paranasal sinuses 
(which may invade the orbit), exogenous 
fungal endophthalmitis, and corneal ulcers, 
and is infrequently a cause of canaliculitis.’ 

In the past, however, Aspergillus has 
been the frequent cause of an invasive 
fungal disease in those patients whose host 





Fig. 5 (Naidoff and Green). Case 1. Fungi 
toward center of vitreous. The organisms stain 
poorly and their cell walls and septations are less 
well defined (cf. Fig. 4) (PAS, X535). 


ENDOGENOUS ASPERGILLUS ENDOPHTHALMITIS 






a 
| d 


Fig. 6 (Naidoff and Green). Case 2. Choroidal | 
abscess with large area of fungal organisms - ar- a 
row). Overlying retinal pigment epithelium is dis- — — 
rupted, and retina is detached by blood and i 
matory exudate. Outer retinal layers are also dis 
rupted in one area (PAS, x75). 
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defenses have been altered by severe disea 
or immunosuppressives, or both. Specifically 
this invasive disease has been associated with 
A. fumigatus. In a review of 98 patients wi 

primary malignancies and secondary dissemi- _ 
nated aspergillosis at the National Institutes — 
of Health, the pathologic hallmark in thesi 
cases was vascular invasion—with throm 
bosis, infarction, and hemorrhage probably 
related to the hemotoxin produced by the 
fungus. Only 34% of the cases had the o: 

ganism cultured ante mortem, and there were 
no positive blood cultures in that whole 
series. Diagnosing disseminated aspergillosis - 
ante mortem is a difficult problem. There are 

no “skin tests," and the serologic tests 2 e | 
unreliable, time-consuming, and often falsely 
negative in patients with i invasive aspergil losis 
infections.* In the compromised host, aspe 
gillosis becomes a fulminating, disseminated 
disease involving any or all organs of th 
body. In such patients, a sputum culture re 
vealing Aspergillus can be a significant fine 
ing. This finding is discounted in a healthy 
individual because the fungus is ubiqu tous 
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IRAN Ss 
Fig. 7 (Naidoff and Green). Case 2. Higher 
power showing intense proliferation of hyphae in 
choroid, with a few gaining access to subretinal 
space (arrow); B indicates Bruch's membrane 


(PAS, X535). 


and can be readily cultured from noninvolved 

patients. 
Disseminated aspergillosis infection is 
fairly common after renal transplantation. 
Rifkind and colleagues? treated 13 of 51 
renal transplant patients for systemic fungal 
. disease after transplantation. Five of the 13 
infections were aspergillosis. Although four 
_ of these five had brain involvement, nc men- 
tion was made of ocular involvement. Of 

the 91 cases of systemic aspergillosis re- 
viewed at the NIH,* 15 had brain involve 
ment, but again no mention was made of 
ocular involvement. It is not clear whether 
the eyes were not studied or whether the 
eyes were searched and findings were nega- 
tive. The frequency of ocular involvement is 
then open to question. McLean? repo-ted a 
case of Aspergillus endophthalmitis in the 
presence of systemic aspergillosis after renal 
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transplantation. We have now reported two 
more. 

When Cogan? published his paper in 1949 
on fungal endogenous endophthalmitis, he 
stated that his patient and other previously 
reported patients were healthv individuals 
except for their endophthalmitis. We now 
know that one can harbor a pulmonary 
Aspergillus infection and be relatively asymp- 
tomatic. Some of Cogan's patients may be- 
long into that category. 

Besides the renal transplant patients, most 
of the subsequently described patients had 
serious medical conditions such as after 
cardiac surgery,’® congenital cytomegalic in- 
clusion disease," systemic aspergillosis,’ 
monocytic leukemia, and narcotics addic- 
tion with intravenous delivery.“ 

Of the 17 reported patients with endogen- 
ous Aspergillus endophthalmitis including 
ours, information was available for 16. 
There was no predilection as to age or sex. 
A bilateral ocular involvement was observed 
in four instances. In uniocular infections, the 
left eye was involved in nine of 12 patients. 
Climate was not a factor in these cases as it 
seems to be in Aspergillus sinusitis with 
orbital involvement. In most patients, the 
presenting symptoms were decreased vision 
and a red eye (Table). In six patients, the 
major clinical finding was iridocyclitis; in 
six others, it was endophthalmitis with yel- 
lowish-white retinal lesions and cellular in- 
filtrates in the vitreous. In two others, it was 
both. In two patients (one reported by Danis 
and co-workers and Case 2), small retinal 
hemorrhages seen clinically or in pathologic 
examination were associated with a retinal 
or choroidal mycotic abscess. Aspergillus, 
therefore, can be a cause of focal septic reti- 
nitis or choroiditis in a debilitated patient, 
and does not always have yellowish-white 
retinal and vitreous infiltrates. 

Histopathologic examination showed the 
organism in the vitreous cavity or retina in 
ten eyes, in the choroid in six, in the anterior 
segment in two, and in all three areas 
in two instances In two of the four speci- 
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mens with hyphae in the anterior segment, 
topical corticosteroid medication was pre- 
scribed for the patient.!^'! As pointed out 
previously,^"' anterior chamber taps might 
have been diagnostic in these patients. The 
Aspergillus organism has actually been seen 
growing in the vessels of the retina and cho- 
roid in a few eyes.!'? The organism was 
cultured from systemic sites in six of the 
cases: all cultures were 4. fumigatus. In only 
two cases was the Aspergillus organism cul- 
tured from the eye itself: one from an autop- 
sy specimen!? and the other from a vitreous 
aspirate of a living patient (Case 1). 
Amphotericin B, a fungicidal compound, 
penetrates into the vitreous poorly." It has 
been used successfully in the treatment of 
endophthalmitis due to Candida species,^? 
possibly because this organism is more sensi- 
tive to the drug in lower concentrations than 
Aspergillus. No case of Aspergillus endoph- 
thalmitis has been successfully treated with 


amphotericin B therapy administered intra- 


^| to suppress the organism. 


. Kock's patient received amphotericin B in- 


£l 
f 


venously. However, amphotericin B has been 
used successfully in treating systemic as- 
pergillosis when blood levels are high enough 
Wahnder and 


ANE TAS for one week prior to death.!^ 
. At autopsy, the organisms could not be cul- 
tured from the bloodstream or heart, but were 
Nes ity cultured from the eye. Our first case 


also illustrates this point. The systemic in- 


| 


fection was improving under therapy at the 
_ time the endophthalmitis occurred. Assuming 
_ that the eye could be a source of infectious 
metastasis, we decided to treat the eye with 


| intravitreal injections of amphotericin B after 


in documenting the presence of hyphae by vitre- 


i 
7 


| staphylococci had been isolated from the pa- 


ous aspiration, since both pneumococei and 


tient previously. The ensuing infammatory 


= reaction was quite marked. Fine and Zim- 


. merman”? used intravitreal nystatin in treat- 


ing early Aspergillus infection in rabbit eyes 
and found it ineffective in established infec- 
. tions. 


For this reason, we did not use 
nystatin. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


2 d í hi F3 We — E 
n ley M & T Sa í n 4 EX tha * i . a : * 
2 > eae! T" c iy, Hv. "n TI { NS. - "m e fto ` d Dude 


aL ou EAA E DA A i ey 
MARCH, 1975 


Fine and Zimmerman?! also noted, how- 
ever, that amphotericin B had a more toxic 
effect than nystatin in the rabbit eye. Am- 
photericin B had been used successfully by 
intracameral injections in treating postsurgi- 
cal Cephalosporium endophthalmitis’? and 
was apparently nontoxic to the rabbit eye 
after anterior chamber injection of up to 35 
ug.” Recent studies showed that up to 10 ug 
of amphotericin B injected into the vitreous 
cavity of rabbits caused no damage.’ Others, 
however, have shown that localized retinal - 
necrosis occurred consistently after a total 
dose of 1 ug.?" We do not know whether the 
marked inflammation that occurred in our 
patients after amphotericin injection was due 
to toxic effects of the drug or to the enzymes 
released from the dying fungi, or both. 


SUMMARY 


Two months after renal transplantation, a 
26-year-old man developed pneumonia that 
was recalcitrant to antibiotic therapy and 
proved by biopsy to be due to cytomegalo- 
virus and Aspergillus fumigatus. Ten days 
later while on amphotericin B therapy, he 
developed an endophthalmitis proved by 
smear and culture of a vitreous aspiration 
to be caused by A. fumigatus. Despite intra- 
vitreous and systemic amphotericin B the vi- 
sion deteriorated and the eye was enucleated. 
Microscopic examination disclosed an intense 
endophthalmitis with vitreous and retinal 
abscesses. 

The second patient was a 29-year-old 
woman who developed severe hypertension 
and graft rejection one month after renal 
transplant, despite massive immunosuppres- 
sive therapy with prednisone, azathioprine, 
and cobalt 60 irradiation. She developed 
pneumonia, meningitis, and died. A post- 
mortem examination revealed disseminated 
aspergillosis. A single choroidal abscess due 
to Aspergillus with an associated retinal 
hemorrhage was observed in the left eye. 
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ANIMAL MODEL OF FUSARIUM SOLANI KERATITIS 


RicHaRD K. FORSTER, M.D., AND GERBERT REBELL, M.S, 
Miami, Florida 


Fusarium solani is the most common 
cause of fungal keratitis in south Florida!? 


and probably in the Western Hemisphere. 


We found 60 of 91 culture-proven keratitis 
isolates from the Bascom Palmer Eye Insti- 
tute to be due to F. solani (unpublished ma- 
terial), as well as over half of 80 keratitis 
isolates sent to us from other parts of the 
United States and South America. We 
needed an animal model of F. solani kera- 
titis to improve diagnosis and treat fungal 
uleers for the following reasons: (1) We 


. wanted to study the efficacy of present and 


new antifungal agents. Clinical human 
studies are satisfactory but limited by a 
small number of patients, variable degrees 
of corneal involvement, and a variety of 


genera and species of fungi. (2) We wanted 


to study the pathogenicity and parameters 


. of infectivity, A reproducible model lends 
itself to studies of enzyme release by ac- 


tively growing and nonviable fungi, by the 
mode of pathogenicity and morphologic 


Status of the infecting agent, and by the 


role of corneal temperature and specific 
temperature tolerance of the fungus. (3) 


No one has produced a progressive, sus- 
tained animal model of Fusarium keratitis 


- that is demonstrable by clinical examina- 


tion, positive cultures, and histopathology. 


In 1956, Ley? produced culture-positive 


. ulceration in the rabbit only when he inocu- 


| 
he 
MK T 
m" 
. i 
WT. x. 
bv $ 
9 ., 
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lated the cornea with pathogenic fungi con- 
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comitantly with subconjunctival corticoster- 
oids. 

In 1959, Burda and Fisher* abandoned 
the rabbit as a model due to possible in- 
herent antifungal properties, and success- 
fully used rats who produced culture-posi- 
tive ulcers when corticosteroids were used 
with a pathogenic fungal species. 

Ellison, Newmark, and Kaufman? suc- 
cessfully produced ulcers in rabbits with 
Aspergillus fumigatus and Candida albicans 
by intracorneally inoculating spores after 
treatment with topical dexamethasone. 
Putanna® produced severe ulcers in rabbits 
and rats using Lasiodiplodia theobromae. 


MATERIALS AND METHODS 


Inoculae—From our lyophilized stock 
collection of F. solani we selected an isolate 
from a known virulent ulcer which grew 
well at 37°C. We also used A. fumigatus 
since it had been successfully used con- 
comitantly with corticosteroids in animal 
keratitis models. A keratitis isolate of L. theo- 
bromae was selected to evaluate the model by 
using a dematiaceous pigmented fungal iso- 
late. 

Lyophilized isolates were reconstituted in 
sterile water, inoculated on Sabouraud’s 
agar, and grown three days. Spores were 
harvested in brain-heart infusion, counted 
on a hemocytometer, and adjusted to a con- 
centration of 500,000 conidia per milliliter. 
Conidia were incubated three to four hours 
and examined microscopically to confirm the 
onset of the germination. Lasiodiplodia theo- 
bromae was grown several weeks on banana 
agar until pycnidia were evident. Isolated 
pycnidia were crushed and the released 
conidia adjusted to 250,000/ml and germi- 
nated in brain-heart infusion. 

Animals—We used owl monkeys initially 
but replaced them in later experiments with 
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albino and pigmented rabbits. Recently, we A. fumigatus were inoculated in the right 


have used pigmented rabbits weighing 1.5- 
3.5 kg in all of our experiments. 

Corticosteroid and antibiotic treatment— 
In selected experiments, bacitracin-poly- 
myxin-neomycin solution and ointment was 
applied topically, triamcinalone (Kenalog- 
40) administered subconjunctivally, and 
prednisolone acetate applied topically. 

Inoculation technique—We | anesthesized 
the owl monkeys with phencyclidine hydro- 
chloride (Sernylan) and the rabbits with 
pentobarbital intraperitoneally until sedated 
and immobilized in an operating tray. We 
instilled proparacaine hydrochloride topi- 
cally, applied a pediatric eyelid speculum, 
and irrigated the eye with a sterile solu- 
tion. We performed corneal inoculations 
with an operating microscope. Initially, 
trephination and lamellar pockets were 
used to introduce and hold the inoculum. 
We abandoned these techniques and inter- 
lamellarly inoculated spores with a 27- 
gauge needle attached to a tuberculin 
syringe. In some cases, we performed a 
keratotomy with a razor blade into the 
lamellar bleb. 

Clinical examination—Animals were ex- 
amined by slit-lamp biomicroscopy at vary- 
ing intervals and photographed weekly. 

Cultures and. histopathology—At pre- 
selected intervals of one, two, and three 
weeks after inoculation the animals were 
weighed and either underwent corneal scrap- 
ing or were killed and the globes were 
enucleated. Enucleated eyes were bathed in 
saline and the corneas were removed by a 
sterile technique. We halved the corneal 
buttons and placed one section in 10% 
formaldehyde, later stained with Gomori's 
methenamine-silver or PAS, and divided 
and plated the other on Sabouraud's and 
blood agar, maintained at 26°C, and identi- 
fied the growth. 


RESULTS 


Experiment 1—Germinating conidia of 


corneas, and F. solani inoculated in the 
left corneas of three owl monkeys. One 
monkey was interlamellarly injected with 
conidia and the other two had lamellar dis- 
section and inoculation. One week after in- 
oculation, scrapings were positive for 
Aspergillus in two of three eyes from the 
corneas inoculated by 


only from the eye inoculated by interlamel- 
lar injection. The culture results were eon- 
sistent with the clinical appearance. 
Experiment 2—The right corneas of two 
pigmented rabbits and two owl monkeys 












were inoculated with germinating conidia of — 


A. fumigatus and the left corneas with ger 
minating conidia of F. solami by inter 
lamellar injection. One week later, we ob 
tained culture-positive scrapings from the 
four eyes inoculated with A. fumigatus anc 
three of the four eyes inoculated wit 
F. solani. Enucleation was performed anc 
all eyes were culture-positive (Fig. 1). 

Experiment 3—We  interlamellarly in 
jected germinating conidia of F. solam i 
eight eyes of two albino and two pigmentec 
rabbits. One week later, scrapings wer 
positive for F. solani from five eyes 
(63%), including all albino rabbit eyes anc 
one of four eyes from the pigmentec 
rabbits. Scrapings performed at two week 
were negative, yet two of the four pig 
mented rabbit eyes that had negative scrap 
ings one week earlier were culture-positi 
after enucleation. We noted no clinical c 
culture difference among eyes inocuate 
by simple interlamellar injection and thos¢ 
with overlying keratotomy. 

Experiment 4—We  interlamellarly i 
jected germinating conidia of F. solami int 
12 eyes of six pigmented rabbits. There was 
only one culture-positive scraping one wee 
later. Two weeks after inoculation six eyes 
were enucleated and two were culture-50s 
tive (3395). Three weeks after inoculatior 
the remaining six eyes were enucleated anc 
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interlamellar and — 
lamellar pockets, and positive for Fusarium | 
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Fig. 1 (Forster and Rebell). Left, Owl monkey seen one week after inoculation with germinating conidia 


of F. solani. Right, Pigmented rabbit seen one week 


all were culture-negative. Table 1 demon- 
strates the number of positive scrapings 
and cultures from enucleated eves in Ex- 
periments 2, 3, and 4. 

Experiment 5—Germinating conidia of 
F. solani were interlamellarly injected into 
16 eyes of eight pigmented rabbits. The 
F. solani used in the eight left eyes was 
a culture-positive isolate from tke previous 
experiment. Two rabbits were treated with 
five 20-mg doses of triamcinalone subcon- 
junctivally on alternate days before inocu- 
iation. Two rabbits received prednisolone 
acetate drops four times a day for five 
days prior to fungal inoculation. Two 
rabbits received bacitracin-polymyxin-neo- 
mycin solution three times a day and oint- 
ment once a day for five days prior to 
inoculation. Two rabbits receiving no treat- 
ment served as controls. 

All animals were killed two weeks after 
inoculation and cultured. Both animals pre- 
treated with subconjunctival corticosteroids 


after inoculation with A. fumigatus. 


died before the termination of the experi- 
ment. Cultures were positive for F. solani 
in four of four eyes pretreated with topical 
corticosteroids, in two of four eyes pre- 
treated with topical antibiotics, and in one 
of four eyes in the control group. Five of 
six right eyes inoculated with the usual F. 
solani strain were positive while only two 
of six inoculated with the animal passage 
strain were positive, both in the cortico- 
steroid pretreated group. 

Experiment 6—Fifty-six eyes of 28 
rabbits were inoculated with germinating 
conidia of F. solani by interlamellar injec- 
ton. Twelve rabbits were treated with two 
20-mg doses of triamcinalone subconjunc- 
tivally. In four animals the corticosteroid was 
injected before fungal inoculation, in four 
the day of and day after inoculation, and in 
four the third and fourth days after inocula- 
tion. Twelve animals were treated with topi- 
cal prednisolone acetate four times a day. 
Four animals received the topical corticoste- 


TABLE 1 
CULTURE RESULTS OF FUSARIUM SOLANI EXPERIMENTS 2, 3, AND 4 


M ———— ————————————————————————————— - 


1-week Postinoculation 





Scraping Enucleation 





2-weeks Postinoculation 3-weeks Postinoculation 





Scraping Enucleation Scraping Enucleation 
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No. of corneas 22 4 
No. of positive cultures 8 4 


8 10 — 6 
0 - — 0 
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TABLE 2 
CULTURE RESULTS OF EXPERIMENT 6 
Ius ar Corticosteroid No of 2-weeks Postinoculation 3-weeks Postinoculation 
Treat t Corne: 2d La 
ode: PAPE Positive Negative Positive Negative 

Subconjunctival, 1 and 2 days 

preinoculation* 8 4 0 4 0 
Subconjunctival, day of inoculation 

and 1 day postinoculation 8 4 0 2 2 
Subconjunctival, 2 and 3 days 

postinoculation 8 4 0 4 0 
Topical, 1 and 2 days 

preinoculationT 8 4 0 1 3 
Topical, day of inoculation and 

1 day postinoculation 8 4 0 1 3 
Topical continuous, starting 2 days 

postinoculation 8 4 0 4 0 
Control, no treatment 8 0 4 0 4 








* Subconjunctival triamcinalone (Kenalog-40) administered in a 20-mg dose. 
+ 1% prednisolone acetate administered four times a day. 


roid two days before fungal inoculation, four 
the day of and the day after inoculation, and 
four daily until enucleation. Four animals 
served as controls. 

All animals survived the experiment. Two 
animals from each group were killed and 
their eyes were cultured two weeks later; 
the remainder were cultured at three weeks 
(Table 2). Cultures two weeks after fungal 
inoculation were positive for F. solani in 
all 24 eyes treated with corticosteroids sub- 


Fig. 2 (Forster and 
Rebell). Pigmented rab- 
bit is inoculated with ger- 
minating conidia of F. 
solani and pretreated 
with subconjunctival cor- 
ticosteroids. Three weeks 
after inoculation, the cul- 
ture is positive ( Experi- 
ment 6). 


conjunctivally or topically. The four con- 
trol eyes had negative cultures. Cultures 
three weeks after inoculation were positive 
in ten of 12 eyes treated with subconjuac- 
tival corticosteroids (Fig. 2) and in six of 
12 treated with topical corticosteroids. The 
four control eyes were negative. 
Experiment 7—Six pigmented rabbits 
were interlamellarly injected with 0.1 ml 


containing 25,000 germinating conidia of 
L. theobromae. Three animals were treated 
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Fig. 3 (Forster and Rebell), Two week 
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s after inoculation with F. solani. Top, Most 


hyphae are in outer third at site o? inoculation. Bottom, Hyphae seen at level of Desce- 


met's membrane and in anterior chamber 
X1,000, bottom). 


with one subconjunctival dose o? 20 mg of 
triamcinalone two days before fungal in- 
oculation, and three animals were not treated. 
One animal from each of the two groups 
was killed at one-, two-, and three-week 
intervals after inoculation. Cultures from 


all 12 eyes were positive for L. theobromae. 


Histopathology—Histopathology ^ served 
to demonstrate location and distribution of 
hyphal elements, but was a poor index of 
infectivity since fungal fragments were seen 
in culture-negative corneas. The majority of 
hyphae (Fig. 3) were in the outer third of 
the cornea but some were at the level of 
Descemet's membrane and in the anterior 


(Gomori's methenamine-silver, 500, top; 


chamber. Hyphae can also be seen lying 
both parallel and perpendicular to corneal 
lamellae. This distribution closely simulates 
the human fungal keratitis pathology." 


DISCUSSION 


We altered the variables that affect the 
production of a progressive and sustained 
culture-positive animal keratitis since such 
a model of F. solani keratitis has not been 
successfully produced. 

We did not consider a clinically evident 
ulcer at one week to be sufficient to evaluate 
the efficacy of antifungal agents; therefore, 
we attempted to produce sustained ulcers 
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that were culture-positive for at least two 
or three weeks. 

Although further refinement is necessary 
and will probably become more evident as 
the model is used for further study, we have 
evaluated and recommend certain choices of 
variables. Successful use of this model in 
another agent of fungal keratitis ( Experi- 
ment 7) was encouraging. 

We chose the F. solani inoculum from 
a virulent ulcer that had been lyophilized 
soon after growth to minimize mutation and 
possible loss of virulence. The selected strain 
exhibited better growth at 37°C than most 
isolates, and we felt it was more tolerant to 
temperature variation. We prepared fresh, 
actively germinating conidia rather than 
nongerminating conidia (spores) or chla- 
mydospores (thick-walled resting spores). 

Various inoculation techniques such as 
trephination and lamellar dissection were re- 
placed by simple interlamellar injection of 
germinating conidia. An ulcer was produced 
at the site of the needle tract or by overlying 
keratotomy and scarification. 

Pigmented rabbits appeared to develop 
slightly more severe ulceration than albino 
rabbits although no difference was apparent 
in culture results. We abandoned the 
use of owl monkeys since they were no 
more advantageous than the rabbits, and 
comparative costs, availability, and handling 
problems were significant. 

Without corticosteroids, only 30 to 40% 
of rabbits demonstrated culture-positive ul- 
cers at two weeks, and none at three weeks. 
To evaluate antifungal efficacy we used 
corticosteroids to sustain the otherwise tran- 
sient infection. Subconjunctival cortico- 
steroids administered prior to fungal inocu- 
lation appeared sufficient. The present prob- 
lem is to produce sustained ulcers that are 
sensitive to antifungal agents clinically suc- 
cessful in humans. Only with such refine- 
ment of the model can new antifungals be 
evaluated in the animal. 

Although histopathology was useful in 
documenting the depth and distribution of 
fungi, it was not a good index of infectivity 


FUSARIUM SOLANI KERATITIS 







since nonviable hyphal elements may be 


seen. We have noted similar negative-cul- 
ture findings with positive histopathology in 
human fungal keratitis treated with aati- 
fungals. 


SUMMARY 


ee 


Because of the frequency of fungal 
keratitis due to Fusarium solani, we needed 
a sustained, progressive infection in an ani- 
mal model to determine the mechanisms of 
pathogenicity and to evaluate the new anti- 
fungal agents. Pigmented rabbits inter- 
lamellarly injected with actively germinat- 
ing conidia from lyophilized temperature- 
tolerant strains of F. solani produced sus- 
tained culture-positive ulcers in 35 to 4096. 
of the animals two weeks later. To produce 
progressive culture-positive ulcers in high 
percentage of eyes at two and three weeks, 
pretreatment with subconjunctival carti- 
costeroids was necessary. Histopatholegy, 
although a poor index of infectivity since 
some corneas with plentiful hyphal frag- 
ments had negative cultures, simulated hu- 
man fungal pathology. 
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NOTES, CASES, INSTRUMENTS 


MONOCULAR INDIRECT OPH- 
THALMOSCOPY IN OFFICE 
PRACTICE 


James E. McDoNarp, M.D. 
Maywood, Illinois 


Since the advent of new ophthalmoscope 
light sources and aspheric condensing lenses 
in the last few years, I have been using a sys- 
tem of monocular indirect ophthalmoscopy 
on all patients in a busy office practice. I 
think this is a superior way to examine eyes 
routinely for the following reasons: 

l. It gives the same overview of the 
fundus as binocular indirect ophthalmoscopy. 

2. It utilizes ordinary direct ophthalmo- 
‘scopes already present in the eve examination 
room. I find the new Halogen ophthalmo- 
scope especially excellent. 

3. Magnification can be obtained in a 
zoom-like manner just by moving closer to 
the aerial image and clicking in plus on the 
ophthalmoscope dial. The magnification 
| achieved in this manner approaches that of 
direct ophthalmoscopy. Presbyopia is not a 
limiting factor in magnification as it is in 
binocular direct ophthalmoscopy where the 
physician is constrained by the optics of the 
system to stay well away from the aerial 
image. 

4. One can switch immediately to direct 
ophthalmoscopy just by setting down the 
condensing lens and rotating the ophthalmo- 
scope dial back toward zero. 

5. It is much easier to learn than the 
technique of binocular indirect ophthalmos- 
copy. It is an initial stepping stone to learn- 
ing orientation of inverted retinal images. 

6. Pupillary dilatation is not required. The 
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disk area can be seen on almost all patients 
even on the strongest miotics even when it is 
impossible to see this area by direct ophthal- 
moscopy. However, as with binocular in- 
direct ophthalmoscopy, it is easier to examine 
the periphery when the pupil is dilated. 

7. Penetration of cloudy media is as effec- 
tive as with binocular indirect ophthalmos- 
copy. 

8. Patients complain less of discomfort 
due to extreme light levels as they frequently 
do with higher intensities with binocular in- 
direct ophthalmoscopy. 

9. The physician does not have to be as 
close to the patient with this method as with 
direct ophthalmoscopy. This is especially ad- 
vantageous when examining alcoholic or dis- 
eased patients or animals. 


METHOD 


Any direct ophthalmoscope and 4- 33.00 to 
+20.00 diopter lens can be used ( Figs, 1 
and 2). The patient sits upright in a chair 


Condensing 


Lens Ophtha Imoscope 


Patient 





*33.00 or 
+20.00 


Fig. 1 (McDonald). Condensing lens focuses light 
from direct ophthalmoscope on the pupil. 


Condensing wage ot 


Lens 


C Ophthalm 


I! 5cm use + 20.000 
It fücm use 4 10.00D 
It 20cm use +5000 


Fig. 2 (McDonald). Light from the retina is 
imaged by the condensing lens between this lens and 
the ophthalmoscope. Distance of the ophthalmoscope 
from this image with appropriate lens in the oph- 
thalmoscope dial determines the magnification, 


oscope 2 


Retina 














Pat iant 


*33.020 or 
*20.00 
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with his head in the headrest and fixes on a 
target hanging near the ceiling about five feet 
in front of the patient. 

The ophthalmoscope is held in the right 
hand of the physician for examination of the 
right retina about 20 cm from the patient 
with a +10 lens clicked into position. The 
light is centered on the eye and a +33.00 cr 
4- 20.00 diopter condensing lens is interjected 
about 3 to 4 cm from the patient's eye (Fig. 
3). The ophthalmoscope and the physician do 
not move until, with minor adjustments of 
the ophthalmoscope dial, the inverted image 
comes into focus. In this way, one gets a 
good overview of up to 10 disk diameters of 
the retina. Looking on the nasal retina by 
moving the ophthalmoscope a bit temporally 
and moving to the nasal side to examine the 
temporal retina the physician examines the 
fundus. For more peripheral examination, 
the patient can be asked to look in the direc- 
tion of the retina to be examined. To be well 
studied, any fundus area can be enlarged 
and brightened by moving closer to the pa- 
tient, and clicking in a more plus lens up to 
+15.00 or +20.00 diopters as the examiner 
approaches the aerial image. With these 
higher magnifications, steadiness of the pa- 
tient’s fixation becomes more critical. When 
examining the disk of a glaucomatous patient 
on miotics, one sees only a limited area of 
the fundus because of the miosis. Absolute 
steadiness of the lens, examiner, and the pa- 
tient’s fixation are necessary in this condi- 
tion. When first practicing this technique, it 
is desirable to use patients whose pupils are 
dilated. 


DISCUSSION 


This method of monocular indirect oph- 
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Fig. 3 (McDonald). For examination of the lef 
eye, the ophthalmoscope is held in the left hand, an 
vice versa. 


thalmoscopy has worked well in a busy office 
as the primary method for routine ocular 
examinations. It is not proposed as a substi- 
tute for binocular indirect ophthalmoscepy 
which is superior in examination of the 
retinal periphery with indentation or in ret- 
inal surgery or when stereoscopic view of the 
fundus is needed; nor is it proposed as a 
substitute for direct ophthalmoscopy, which 
is superior in certain conditions such as fine 
examination of the macula. The system of 
binocular indirect ophthalmoscopy is, how- 
ever, superior to any method I know of for 
examining the disk of a patient on miotic 
drops. 


SUMMARY 


A system using monocular indirect oph- 
thalmoscopy was successful as the primary 
method for routine ocular examinations in 
the office. 
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BIOAVAILABILITY, 
BIOEQUIVALENCE AND BIAS 


The Food and Drug Administration’s ac- 
tivities are often newsworthy. Recent Senate 
hearings, under the leadership of Senator 
Kennedy, attracted much attention and 
among the many topics reviewed, bioequiva- 
lency stimulated considerable discussion. The 
problems of drug bioequivalents have not 
been solved. There is some difference of 
opinion between the views held by the Food 
and Drug Administration, as expressed by 
Health, Education and Welfare Secretary 
Caspar M. Weinberger, and the report on 
drug bioequivalents by the Office of Tech- 
nology of Assessment Congress of the 
United States Study Panel printed in July 
1974. 

The question is whether the public can 
assume that a brand name or a trade name 
is an assurance of quality in terms of thera- 
peutic equivalency. It is probably true that 
most drugs in use today fall into the category 


for which bioavailability studies would not 
be required. Some of the drugs for which 
there may be a bioavailability problem are 
acetazolamide acetysalicylic acid, chloram- 
phenicol, digitoxin, erythromycin, griseoful- 
vin, oxytetracycline, phenylbutazone, pred- 
nisone, and tetracycline hydrochloride. Topi- 
cal ophthalmic preparations in this category 
could include corticosteroid suspensions of 
various crystal size, corticosteroid solutions, 
solid state ophthalmic medication delivery 
systems, and miotics in various vehicles. 
Present compendial standards and guidelines 
for current manufactured products do. not 
ensure a uniform bioavailability for drug 
products. Not only may the products of dif- 
ferent manufacturers vary, but the products 
of a single manufacturer may vary from 
batch to batch, or may change during storage. 

The problem of bio-inequivalents in chemi- 
cally equivalent products is a real one. There 
are many documented instances which show 
unequivocable evidence that neither the pres- 
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ent standards for testing the finished product 
nor the specification for materials, manu- 
facturing processes, and control are adequate 
to ensure that ostensibly equivalent drug 
products are in fact equivalent in bioavail- 
ability. That represents only one of the prob- 
lems troubling the Food and Drug Adminis- 
tration. 

Recently there have been editorials’ noting 
that certain drugs used for the management 
of systemic hypertension are not available in 
the United States although they are available 
in Great Britain. Thus, at a time when 
pharmacologic control of vascular hyperten- 
sions assumes great importance, we are told 
by British physicians that we are not keeping 
up to date. Our patients in the United States 
are deprived of such apparently useful drugs 
as debrisoquine, bethanidine, and propanolol, 
for these have not received Food and Drug 
Administration approval in this country. 

There are many drugs used in the manage- 
ment of glaucoma that are available only out- 
side of the United States. Clinical studies in 
Japan and Europe have indicated that topical 
application of clonidine in concentrations of 
0.5% lowers intraocular pressure within 30 
minutes. The reduction may persist for 
hours. This is an imidazole compound that 
might be active by stimulating phosphodies- 
terase to destroy cyclic AMP. The mecha- 
nism of action might be through blockade of 
the alpha-adrenergic systems or by central 
nervous system action. Topical instillation of 
this agent has produced significant fall in 
systemic blood pressure. It is marketed, for 
example, in Germany as Isoglaucon and pre- 
pared by Boehringer Ingleheim. 

Aceclidine is a cholinergic miotic agent 
available in Europe by Chibret as Glaucostat 
and Glaucadrin (296 aceclidine and 196 
adrenalin). 

Adrenergic beta-blocking agents, such as 
propanolol and practolol ( Eraldin), are avail- 
able in England for glaucoma control. These 
agents might avoid some of the undesirable 
cardiac side affects present with the adren- 
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ergic glaucoma agents presently available in 
this country. 

In an editorial considering the systemic 
hypertension agents, Freis? suggested taat 
the fault seems to lie with the individual re- 
viewing officers of the Food and Drug Ad- 
ministration who are either unable or mn- 
willing to arrive at a fair judgement of -he 
benefit of the risk ratio of a new drug end 
this reluctance results in endless delay end 
procrastination. Conversely, The Washing- 
ton Star News, of Aug. 20, 1974, expressed 
the suspicion that the Food and Drug Ad- 
ministration was zealously protecting the 
drug industry in its plans to market new 
products and assign new uses to old ones. 
Individuals working in the Food and Drug 
Administration have said that they were 
harassed and swift reprisals were taken 
against them from within the Agency when 
they rejected a new drug under Food end 
Drug Administration review. This stimulated 
sufficient interest that Health, Education and 
Welfare Secretary Weinberger announced 
that a full review of the procedures end 
practices by which the Food and Drug Ad- 
ministration evaluates the safety and effec- 
tiveness of the new drugs for use in general 
medical practice in this country is under way. 
This was called at the request of the Food 
and Drug Administration Commissioner, 
Alexander M. Schmidt, after Senate hear- 
ings, at which charges of industry favoritism, 
improper administrative practices, and ʻa- 
rassment of employees were leveled at Food 
and Drug Administration management. The 
hearings were conducted by the combimed 
Senate Health Subcommittee of the Labor 
and Public Welfare Committee and the Ad- 
ministrative Practice and Procedure Sub- 
committee of the Judiciary Committee, both 
chaired by Senator Edward M. Kennedy. 
Initially, Dr. Theodore Cooper, Deputy As- 
sistant Secretary of Health and former head 
of the National Heart and Lung Institute of 
the National Institutes of Health, was asked 
to chair the investigatory group. Later, Cam- 
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missioner Schmidt gave this investigation 
his personal attention rather than have an- 
other investigatory committee. 

Periodic reviews of procedures and poli- 


cies of this Agency, as with all agencies, are 
essential to ensure that it continues to func- 
. tion in the public interest. What takes place 


will, we hope, strengthen our capacity for 
innovation, thus helping to assure that pa- 
tients will benefit from this nation's compre- 


hensive research effort in the biomedical 
| Sciences. 
|. There is no doubt that during the 1960s 
|. there was a marked decrease in the introduc- 


Public interest must be served. 


tion of new drugs, accompanied by a marked 
increase in investment of time and dollars 
needed for a candidate compound to meet 
regulatory requirements, as reported by 
Merck, Sharpe and Dohme's Research Lab- 
oratory president, Sarett, for the Kennedy 
hearings on Aug. 16, 1974. Part of this extra 


. cost was due to the requirements imposed by 


the 1962 amendments of the Federal Drug 
and Commerce Act. Some part was due to a 


. zealous interpretation by the Food and Drug 
^ Administration of its new statuatory au- 


thority. These must be developed. 
There is no doubt that both the pharma- 


. ceutical industry and the Food and Drug 


Administration are doing a reasonably good 
job in their effort to bring about advances in 


. medicine under the present guidelines; in 


many respects, the Food and Drug Adminis- 


= tration and the industry have common goals. 


Although there are considerable conversa- 
tions, discussions, and hearings suggesting 
otherwise, such actions tend to make people 
polarize viewpoints. It is essential that in- 
dustry try to meet the highest reasonable 
standards of science and of medicine and it 
is the Food and Drug Administration's task 
to rule on the data presented according to 
similar standards. Early in the development 
of a new agent, groups should get together to 
decide what features should be looked for in 


_ the preclinical and clinical studies. When the 
data are presented, their merits should not be 


based on one man's impression but on those 
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of a large group of well-selected experts pro- 
vided by the Food and Drug Administration. 
Positive steps have been taken, such as the 
sequential New Drug Application (NDA) 
submission concept. This reduces the burden 
on the company and the Agency in terms of 
submission and review. Another step in the 
right direction is the proposal by the Food 
and Drug Administration to allow some clini- 
cal data from overseas to support domestic 
studies as part of an NDA submission. There 
are experienced investigators abroad and the 
use of their expertise can shorten the time 
lag for arriving at a decision. 

Many drugs mav not now be under in- 
vestigation because of the cost of preparing 
an NDA. Advisably, the Food and Drug Ad- 
ministration and the industry should arrive 
at some method for special studies of drugs 
to be used in relatively uncommon diseases. 
Possibly a provisional NDA, that requires 
continued observation of patients, might be 
granted simply because a large number of 
patients are not available for a clinical study, 
as is required for the standard NDA. If the 
Food and Drug Administration's regulations 
permitting approval of an NDA subject to 
an annual review of the experience gained by 
both the Food and Drug Administration and 
the manufacturer could be applied more 
broadly, more drugs might appear on the 
market and the number of new drugs pro- 
duced each year could be increased, 

The goal of the medical profession, the 
Food and Drug Administration, and the 
pharmaceutical companies should be to point 
out to the public that existing drugs are inade- 
quate to deal with most of the diseases that 
we face and the object of legislation in this 
area should be to protect the public against 
all diseases, not just those that are iatrogenic. 

Irvinc H. LEOPOLD 
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THE OPHTHALMOLOGY OF ART 


Editor: 


It was with great pleasure that I read the 
delightful article, "Georges de La Tour and 
the overaction of the superior oblique mus- 
cle" (Am. J. Ophthalmol. 78:999, 1974), by 
H. Burian. Such an article was a welcome re- 
lief in the midst of case reports and electron 
micrographs. I would like to pause from the 
art of ophthalmology and make a few com- 
ments about the ophthalmology of art. 

For several years, I, too, have enjoyed 
practicing diagnostic ophthalmology on 
famous people of the past by observing the 
paintings and portraits in museums, galleries, 
and private collections. I suspect a number cf 
ophthalmologists enjoy this pastime. The 
ocular abnormalities range from the obvious, 
such as William Dunlap’s self-portrait show- 
ing an enucleated right eye, to those of ex- 
treme subtlety, as affered by de La Tour. It 
is not surprising that artists through the 
ages have depicted many ocular abnormali- 
ties before they were understood or described 
in the ophthalmic literature. 

Master artists also expressed their powers 
of observation with subtle color variations 
particularly in recording the eyes. I have 
seen such an example in a 1750 French por- 
trait in a private collection. Depicted are 
heterochromia, anisocoria, leukocoria, and 
slight swelling of the left eyelids (Figs. ! 
and 2). The left eye has a green iris and an 
irregular, 6-mm pupil with a grayish cast 
over the temporal half. The right iris is blue 
and the pupil is 4 mm and round. 

Several ophthalmic diagnoses might be 
considered, but I suggest this represents 
iridocyclitis with a cataract or retinal detach- 
ment in the left eye, possibly related to 
trauma or an intraocular foreign body. 

Other portraits by this artist from the same 
and other collections show normal eyes, con- 
firming that these changes are not accidental, 
but as Burian said of de La Tour imply 





Fig. 1 (Wilson). French 1750 portrait showing 
heterochromia, anisocoria, leukoria, and swelling of 
the left eyelids. 
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Fig. 2 (Wilson). Detail of Figure 1. 





“sharpness of observation.” It makes me 
wonder if old master painters were practicing 
the art of ophthalmology on the side? 
R. Stoan Witson, M.D. 
Little Rock, Arkansas 
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Editor : 


Bravo! for Dr. Burian's injecting some 
art appreciation into our scientific journal. 

I submit, however, that if Dr. Burian had 
watched the young lady's hands instead of 
her overacting superior oblique muscle he 
would have seen her clipping the young 
man's pendant and indeed her confederate is 
deftly picking his pocket! 

All the nervous eye movements are a re- 
sult of their fear of discovery while the old 
lady distracts him. 

The ladies are pretty enough, but obviously 
a nasty bunch. 

Lewis C. Gorponson, M.D. 
New Hyde Park, New York 


CoMBINED KERATOPLASTY AND 
CATARACT EXTRACTION 


Editor: 


We read with interest the article, *Com- 
bined keratoplasty and cataract extraction,” 
by H. E. Kaufman (Am. J. Ophthalmol. 77: 
824, 1974). 

Since 1968 we performed 86 simultaneous 
keratoplasties with intracapsular cataract ex- 
tractions in often complicated eyes of pa- 
tients aged 40 to 82. After at least six months’ 
follow-up we achieved crystal-clear corneal 
grafts in 90% of cases. A reversible “im- 
munological” clouding occurred in 15% but 
responded well to corticosteroid therapy. An 
anterior vitrectomy was performed in five 
eyes, ^ 

In younger patients we routinely use 250 
mg of acetazolamide, twice daily postopera- 
tively. General anesthesia is preferred, but 
local anesthesia is adequate in elderly pa- 
tients. Inasmuch as this has been a satisfac- 
tory procedure for both the patient and sur- 
geon we would like to stress the following: 
(1) It is not necessary or advantageous 
to use a simple or double ring if the corneal 
graft is preplaced with two to three tempo- 
rary sutures below to facilitate closure of the 
eye immediately after lens extraction; (2) 
we always inject alpha-chymotrypsin for 
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zonulolysis, and see no reason to discontinue 
this practice but we would hesitate to recom- 
mend "mechanical" zonulolysis as advocated 
by Dr. Kaufman; (3) as far as graft di- 
ameter is concerned, corneal opening of 7.3 
to 7.5 mm suffices for extraction of the lens 
provided of course the corneal problem does 
not require a larger graft. 

Pror. Dn. H. SAUTTER 

Pnor. Dr. G. NAUMANN 

Hamburg, Germany 
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Editor: 


The major point of my article was to in- 
dicate that a modern technique in the hands 
of experienced surgeons, provides a safe 
combined corneal graft and cataract extrac- 
tion. The results are approximately as good 
as those of phakic keratoplasty alone. I at- 
tempted to stress the major aspects of suc- 
cessful surgery, but attempted also to em- 
phasize the many ways to accomplish them. 
Thus, in our hands, results are most success- 
ful when the lens is removed intracapsularly. 
Alpha-chymotrypsin makes this possible, as 
does mechanical zonulolysis. The enzyme has 
occasionally been associated with unex- 
plained corneal clouding as well as increased 
inflammation activity. With mechanical 
zonulolysis the enzyme is not necessary ; con- 
versely, it does not present a serious hazard, 
can be supplemented by zonulolysis, and helps 
to accomplish the major goal of removing 
the lens in its capsule. 

Similarly, vitreous loss must be prevented, 
or if it occurs must be adequately handled 
by removing vitreous fluid from the wound. 
The use of a double ring is rapid, does not 
delay the operation, gives good support for 
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meten pt cess 1 have also tried pupillary 
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venton postoperative glaucoma other than 
the use of acetazolamide in some patients. 
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HypROXYAMPHETAMINE TEST IN 
Llorner’s SYNDROME., 


Editor: 


In separate letters to the edier 
Thompson and Mensher (V, |. Opx: 
mol. 78:739, 1974) and Dr. Sears oo) 
Ophthalmol. 78:740, 1974) expressed: 


ing opinions of the hydroxvainpheta 


test's value in Horner's syndrome. Hoc 
they seem to agree that this drug's n ec 

of action is clear cut: the release af nor 
phrine from nerve endings Drs. Thoi: 


and Mensher state, "In our paper we eo. 


sized that unlike cocaine, hiidlroxy aui 
mine (Paredrine) cou'd be lepen dec 
to separate preganglionic {rori nos: 
honie defects; only the postgangiiony 
would fail to dilate, because the nerve cc 
had degenerated and there were no ster: 
norepinephrine to be released" Pr. 


as 


states these authors “realized that hy 
amphetamine dilates the pup’ oniy wl 
iris contains norepinephrine becas 


action of hydroxyamphetanune ts to ds 


the endogenous transmitter, norepinepl 


from its storage site (in the axon ort 
receptor (the smooth muscle cell.” 
There is the possibility o^ crror 
belief. Pharmacologically, the actions 
amphetamines are not limited to re’ 
norepinephrine from sympathetic ners > 
ings. jt least three other nechanis: 
action’ have been investigated: direct -t 
lation of smooth muscle adrenergic © 
tors**; inhibition of catecholamine 
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Fig. 1 (Mindel). Structure of norepinephrine. 


HO 


Fig. 2 (Mindel). Structure of hydroxyampheta- 
mine. 


take? ; and inhibition of monoamine oxidase.? 
While the last two of these three actions 
would not invalidate the specificity of hy- 
droxyamphetamine in postganglionic lesions, 
the first one might. That hydroxyampheta- 
mine does have a direct adrenergic action is 
not surprising when one compares its struc- 
ture with that of norepinephrine (Figs. 1 
and 2). This direct action may be especially 
troublesome because of the supersensitivity 
that develops in denervated iris. 

It 1s too soon to say whether this direct 
action of hydroxyamphetamine is of suffi- 
cient magnitude to impair its value as a 
localizing test in Horner's syndrome. The 
only paper I am aware of where hydroxy- 
amphetamine has been studied clinically is 
that of Thompson and Mensher.' It was 
limited to 16 patients of whom six had known 
or presumed postganglionic lesions. 

Sneddon and Turner, in four patients, 
and Thompson and Mensher,’ in one patient, 
showed that hydroxyamphetamine does not 
produce dilatation in irides made supersensi- 
tive to phenylephrine by chronic guanethidine 
administration. However, Holland? stated 
that pupillary dilatation did occur from hy- 
droxyamphetamine after chemical sym- 
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pathectomy with 6-hydroxydopamine. Per- 
haps this 1s due to an incomplete denervation 
from 6-hydroxydopamine, but perhaps not. 
In any case, one should be wary about draw- 
ing too close an analogy between drug- 
induced denervation and that produced in 
human disease for the same reason the hy- 
droxyamphetamine test is being questioned: 
drugs tend to have multiple actions. 

If the dilatation from hydroxyampheta- 
mine in the normal eye were large enough, 
one could argue that a little stimulation of 
the dilator muscle in the pathologic eye would 
not interfere with the test. However, in 
Thompson and Mensher’s paper, the aver- 
age dilatation produced in the 16 normal 
eyes was less than 2 mm. There is little room 
for any error produced by a direct stimula- 
tory action on the pathologic iris. 

Additional patient studies may show that 
not all the pharmacologic actions of hydroxy- 
amphetamine are of clinical significance. 
Until then the localizing value of this test in 
Horner's syndrome must be questioned. 

JoeL S. Minper, M.D. 
New York, New York 
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REPLY 
ditor: 

Dr. Mindel raises two questions: (1) How 
does hydroxyamphetamine act? Particularly, 
does it have a direct action on the iris dila- 
tor muscle in addition to its well known in- 
direct (norepinephrine releasing) action? 
and (2) Is hydroxyamphetamine clinically 
useful in localizing the lesion of Horner’s 
syndrome? We answer: If hydroxyampheta- 
mine has a direct action on the iris, it must 
be so small that it cannot be observed clini- 
cally and therefore it can be assumed, for 
clinical purposes, not to exist. We cite as evi- 
dence the following observations: 

1. Sneddon and Turner? failed to produce 
hydroxyamphetamine mydriasis in the guane- 
thidinized human iris. 

2. We could not demonstrate direct action 
in a human subject. We showed that a topi- 
cally guanethidinized iris becomes exquisitely 
supersensitive to a directly acting adrenergic 
drug (phenylephrine), yet fails to show any 
dilation to a mydriatic dose of hydroxyam- 
phetamine. Note that it is perfectly legiti- 
mate to provide pharmacologic answers to 
pharmacologic questions; guanethidine has 
many actions? but it is not an alpha-adrener- 
gic blocker. 

3. There is also some clinical evidence 
which gives indirect support to our assump- 
tion that hydroxyamphetamine has no direct 
adrenergic action. 

(a) We described four patients with 
postganglionic Horners syndrome who 
showed a supersensitivity to phenylephrine 
(10%) with failure of pupils to dilate to 
hydroxyamphetamine.? 

(b) Riley and Moyer* reported one pa- 
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tient whose pupil was supersensitive to 1: 1000 
epinephrine but failed to dilate to hydroxyam- 
phetamine. 

(c) We have now used the hydroxyam- 
phetamine test on many patients with Horn- 
ers syndrome and found six more patients 
who demonstrated a supersensitivity of the 
dilator muscle to phenylephrine (in con- 
centrations ranging from 0.2 to 109¢), but 
who showed no dilation at all to hydroxyam 
phetamine (unpublished data). 

These points would lead us to believe tha! 
when partial dilation to hydroxyampheta 
mine is seen, it is likely to be due to dimin 
ished intraneuronal stores of catecholamines 
(that is, less norepinephrine available for re- 
lease). It seems less likely that hydroxyam- 
phetamine would sometimes have a direc: 
action on the dilator muscle and sometimes 
not. 

Holland? apparently holds a similar opin- 
ion: he found the hydroxyamphetamine tes’ 
"extremely useful... for demonstrating the 
degree of sympathetic denervation of the iris 
achieved by . . . 6-hydroxydopamine.” 

The second question concerning the clini 
cal usefulness of hydroxyamphetamine in 
localizing the lesion in Horner's syndrome 
indicates that it identifies the relatively benigi: 
postganglionic group. However, published 
reports are few; in addition to our six cases,” 
Riley and Moyer* used this test in ten pa- 
tients with postganglionic Horner’s syndrome 
and found it useful. 

We agree that more clinical studies would 
be valuable; we have been hoping that some 


-one would try this test out on a series of pa- 


tients with Horner’s syndrome and report 
the results. Animal experiments in which the 
location of the lesion is established with :ur- 
gical certainty would also be valuable. 
H. STANLEY TuHomeson, M.D. 
Joun H. Mensuer, M.D. 
Towa City, Towa 
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REPLY 
Editor: 


Dr. Mindel’s point of view and mine are 
very close. In the instances that are clearly 
either preganglionic or postganglionic lesions, 
there ts no need for drug testing. In ambigu- 
ous cases, drug testing 1s often, unfortunate- 
ly, ambiguous. However, in surgical experi- 
mental sympathetic denervation (total 
postganglionic) of the rabbit eye topical 
amphetamines do not produce mydriasis. 
Therefore, both Thompson and Mensher and 
Mindel are proper in their reasoning, but the 
verification of their hypotheses has not been 
established. 

Marvin L. Stars, M.D. 
New Haven, Connecticut 


FUNDUS ÁLBIPUNCTATUS 
Editor: 

In their interesting article, "Fundus albi- 
punctatus and vitamin A deficiency" (Am. 
J. Ophthalmol. 78:926, 1974), N. S. Levy 
and P. P. Toskes fail to mention that this 
classical fundus picture has long been as- 
sociated with vitamin A deficiency. Teng 
Khoen Hing credits Mikamo (1915) and 
Wright (1922) with the earliest reports, al- 
though little attention was paid to the syn- 
drome until Dr. Uyemura’s paper in 1928. 
Since that time numerous reports have ap- 
peared by such luminaries as Fuchs, Pillat, 
and Bietti among others. Dr. Teng? has him- 
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self provided some interesting epidemiologic 
features of the disease. 
ALFRED SOMMER, M.D. 
Baltimore, Maryland 
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REPLY 
Editor: 


Our observation of fundus albipunctatus 
occurred after intestinal surgery and chronic 
steatorrhea due to the bacterial overgrowth 
syndrome. This association is unusual and 
may account for the fact that the diagnosis 
was not made for eight years. The marked 
improvement in- adaptation thresholds seen 
following vitamin A therapy, despite the 
presence of morphologic albipunctate areas, 
makes recognition of this association clini- 
cally important. 

NOoRMAN S. Levy, M.D. 
PnuirLiP P. Tosxes, M.D. 
Gainesville, Florida 
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CURRENT CONCEPTS IN OPHTHALMOLOGY, 
vol. 4. Edited by Frederick C. Blodi. St. 
Louis, C. V. Mosby, 1974. Clothbound, 
452 pages, table of contents, index, 371 
black and white figures. $45 


This second volume from the staff of the 
Department of Ophthalmology of the Uni- 
versity of Iowa, which comes only two years 
after the first, 1s greatly expanded and con- 
tains only a few of the original chapters. The 
text, a potpourri ranging from comparative 
anatomy to ophthalmic holography, contains 
basic research reports as well as clinical re- 
views. The reader benefits from the most 
recent thinking and work of a large and pro- 
ductive ophthalmic group. 

There are five papers devoted to external 


^w 


VOL. 79, NO. 3 


disease. A clinical study of corneal changes 
following scleral buckling revealed that 
sponge explants may induce large astigmatic 
errors. The dry eye and corneal erosions and 
aseptic ulcerations are reviewed. Included ts 
a short discussion of the dreaded ocular 
mycoses with the latest methods of therapy. 
Finally, there is a well-referenced review of 
corneal cryopreservation. 

Glaucoma 1s reviewed with a complete dis- 
cussion of the classic arguments concerning 
the etiology of congenital glaucoma. The 
anatomy of the ciliary body and an assess- 
ment of cyclocryotherapy are detailed. It is 
evident that long-term information concern- 
ing the benefits of cyclocryotherapy 1s yet to 
be obtained. 

Choroidal tumors are discussed at length 
with emphasis on their prognosis and diag- 
nosis by fluorescein angiography, echog- 
raphy, and radioactive phosphorus uptake 
testing. Recent material on the immunology 
of melanomas is also included. Many other 
subjects are covered both in review and with 
specific research reports. Dr. Blodi’s chapter 
on orbital inflammations alone makes the text 
a valuable addition to the ophthalmologist’s 
library. 

J. TERRY ERNEST 


Le Fonp p’OEIL DANS LES MALADIES DU SANG. 
By G. Bechac and G. Bechac. Paris, Doin, 
1974. Paperbound, 118 pages, table of 
contents, 7 color plates. $11.80 


This small paperbound publication con- 
tains a brief account of the ophthalmoscopic 
manifestations of the various disturbances of 
the blood. Although the text is written in 
French even those not skilled in this language 
will find it a good source of information. 
There are 42 fundus photographs, reproduced 
in color, and one black and white photograph. 
Although the illustrations are reduced some- 
what from optimal size, the pathologic de- 
tails are clearly visible and supplement ade- 
quately the text. The colored photographs are 
situated inside the back cover of the book, 
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on triple-sheet foldout pages that enable ti 
reader to read the text and follow illustra 
tions concurrently. 

There are 83 pages of text, in large iyp.. 
except for the 43 case reports set in reduce ` 
italic type; and there are 16 pages listing 217 
references, 

The text is divided into four categoric 
diseases of the red and white blood ieli- 
diseases of the hematopoietic organs; th: 
dysproteinemias ; and hemorrhagic diathes. 
and disorders of hemostasis. Include’ ^^ 
diseases of the erythrocytes are a genev» 
statement of anemic retinopathy and i: 
modifications in the retinopathy produce. !. 
the various forms of macrocytic, micrucy: . 
hypochromic and normocytic normochron:. 
anemias; primary and secondary polycyth: 
mias are included in this section. Leuk cy. 
diseases illustrated are: leucemia, agra^ul. 
cytosis, and infectious mononucleosus. 

In the second chapter, on diseases oí t*:^ 
hematopoietic organs, only one case reperi ' 
given, that of Hodgkins’ disease, and it 
single photograph shows the ophthalmoscop : 
picture of dysproteinemia. There are tv: 
similar fundus photographs in the followin: 
chapter on the dysproteinemias. 

The last chapter presents the ophthalic:.- 
scopic findings in the following disorder- 
increased capillary fragility, idiopathic an 
secondary thrombocytopenic purpura, throt - 
bocythemia, defective thromboplastin, pr - 
thrombin abnormalities, and diseases o. 5^: 
formation of fibrin. 

This booklet does a service in bringing : : 
gether the findings in the broad spectrum «1 
diseases of the blood. 

Ropert W. HoLLENIfORST 
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YEAR Book or OPnATHALMOLOGY, 197". 
Edited by William F. Hughes. Chiczg: 
Year Book Medical Publishers, 197 
Clothbound, 424 pages, table of conten:- 
index, 86 black and white figures. $19.75 


It is always a joy to receive the Year Bu 4 
of Ophthalmology and to see the materi: 
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selected as being the best of the previous 
year. Ás before Dr. Hughes has read widely, 
discriminated sensitively, and presented a 
splendid review of clinical and basic material, 
old and new. He comments more frequently 
each year on the selections and his clinical 
skill and extensive experience provide a valu- 
able insight into the significance of the articles 
abstracted. 

I much prefer the condensations and com- 
mentary to the sometimes elementary intro- 
duction to each chapter provided by various 
ophthalmologists. 

There is one small complaint: the material 
includes articles reviewed up to March 1974 
that was presumably accumulated after April 
1973. In that Dr. Hughes carries on the re- 
viewing process constantly, the nine-month 
delay between closing of the volume for the 
year and appearance of the volume detracts 
from the timeliness of the text. Despite this, 
Dr. Hughes' selection 1s so unerring and the 
number of journals covered so broad that the 
book is of exceptional value and as with pre- 
vious volumes in the series is a must for the 
ophthalmologist. 

FRANK W. NEWELL 


MepicaAaL MxcorLocy. THe PATHOGENIC 
FUNGI AND THE PATHOGENIC ACTINOMY- 
CETES. By John Willard Rippon, Camden, 
New Jersey, W. B. Saunders Company, 
1974. Clothbound, 587 pages, table of con- 
tents, index, 368 black and white figures. 
$19.50 


This is a basic text on medically important 
fungi that should be useful for ophthalmol- 
ogists interested in corneal problems and ex- 
ternal diseases of the eye. It is more satisfac- 
tory than most because it contains a separate 
section on mycotic infections of the eye. The 
problems of mycotic corneal ulcers are well 
covered as to etiology, reasons for increase 
in incidence, methods of diagnosis, and cur- 
rent drugs for therapy. 

The book is an authoritative text written 
by one experienced mycologist interested in 
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the importance of fungi in medicine. In the 
preface, the author states his purpose in writ- 
ing the volume as: “(1) to provide a basic 
presentation of the subject matter of medical 
mycology; (2) to present an overview of re- 
search efforts concerning bcth the fungal 
pattern and its host; and (3) to serve as a 
reference source for both historical and cur- 
rent literature of importance in the develop- 
ment of the field " These purposes are all 
accomplished in a concise book that will stand 
for years to come as a valuable reference 
source for ophthalmologists as well as other 
physicians. 
MATHEA R. ALLANSMITH 


ÁTLAS OF VETERINARY OPHTHALMOLOGY. 
By Lionel F. Rubin. V.M.D. Philadelphia, 
Lea and Febiger, 1974. Clothbound, 470 
pages, table of contents, index, 25 black 
and white figures, 182 color plates. $75 


This superb book is not an ordinary atlas 
of veterinary ophthalmology for it contains 
a remarkable collection of correlated clinical 
and pathological material. It reminds one of 
Ballantyne and Michaelson's textbook of the 
human ocular fundus with its color photo- 
graphs and drawings combined with sections 
of the eyes. The difficulty of obtaining such 
correlated material from humans is well 
known and it is often equally difficult in 
veterinary medicine. It is to the author's 
credit that he has been able to put together 
pictures of the ocular abnormalities. with 
their sections. The author has carried out this 
herculean task for the standard laboratory 
animals that are commercially bred. 

It does not detract from the text in any 
way to say that many more questions are 
raised than answered by the pathological ma- 
terial presented. This book will be a tremen- 
dous stimulus to veterinary ophthalmology 
and it is an excellent primer for the labora- 
tory investigator and an essential reference 
for the practicing veterinarian. 

J. TERRY ERNEST . 
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ALBRECHT VON GRAEFES ARCHIV 
FUR KLINISCHE UND EXPERI- 
MENTELLE OPHTHALMOLOGIE 


THE CHORIOCAPILLARIS. líayreh, S. 5. 
(Dept. Ophthalmol, Univ. Iowa, lowa 
City. Iowa). Albrecht von Graefes Arch. 
Klin. Ophthalmol. 192:165, 1974. 


Based on present fluorescein fundus angiog- 
raphy and correlated with the previous neo- 
prene latex and other injection studies, a 
pattern ior the choriocapillaris has been 
worked out. it reveals that each terminal 
choroidal arteriole supplies an independent 
segment of choriocapillaris, with the arteriole 
joining the segment in its center; the draining 
venules lie around the periphery of this seg- 
ment. Each segment is an independent unit of a 
polygonal shape, with no anastomosis with the 
adjacent segment in vivo. The various segments 
are arranged like a mosaic, the borders of the 
mosaic heing formed by the venous channels. 
This picture of the pattern of the choriocapil- 
laris helps to explain the localized nature of 
various inflammatory, metastatic and degenera- 
tive lesions. (6 figures, 32 references)-—Au- 
thor's abstract 


SUBMACULAR  CHOROIDAL VASCULAR PAT- 
TERN. Ifayreh, S. S. (Dept. Ophthalmol., 
Univ. Iowa, Iowa City, lowa). Albrecht 
von Graefes Arch. Klin. Ophthalmol. 192: 
181, 1974. 


The submacular choroidal vascular pattern 
was investigated by experimental occlusion of 
either one of the temporal short posterior 
ciliary arteries (SPC.\s) or 1, 2, 3 or all of the 
vortex veins in 87 rhesus monkey eyes and 
evaluation of their filling defects and anasto- 
moses by fluorescein fundus angiography 
(Ph FAY). No special artery supplying the sub- 
macular choroid was seen. All the temporal 
SPCAs entered the eyeball in the macular re- 
gion and each artery supplied a segment of the 
choroid, with no anastomoses between the 
adjacent segments. Most of the segments of 
the choroid supplied hy the temporal SPCAs 
and their watershed zones met in the macular 
region. Similarly the four quadrants of the 


uveal tract drained by the four vortex .¢ 
and their watershed zones met in the ma'u 
region. Since an arc v where numerous wit 
shed zones meet is nost vulnerable to isc] ot 
disorders, the macular region is likely to ^ 
special vulnerability to any generalized ch w 
ischemic disorder of the choroid. This, lu 
ever, would not hold good in occlusion » 
single SPCA, because the latter supplies o 
a small segment of the macular region H 
postulated that senile macular degener. t 
senile disciform macular degeneratior i 
allied macular disorders are most probahl. 
to this unusual pattern of the submi v 
choroid and its special vulnerability to sat 
in generalized chronic choroidal tscher14 
compared to the rest of the choroid. (5 fig v 
39 references )—Author’s abstract 


-~ 
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MANAGEMENT OF RETINAL DETACIIM! 
DUE TO GIANT TEARS. Wessing, A., S0” 
nas, M., and Palomar, A. (Univ. I 
Clinie, Essen, Germany). Albrecht 4 
Graefes Arch, Klin. Ophthalmol. 192 27. . 
1974. 


Large tears of the retina can be maa: | 
quite successfully by using modified cerk.. 
draining subretinal fluid, injecting Rive `s 
solution and photocoagulating the ares ` 
tween the retina and the buckle, usual ' 
anterior and posterior to the giant tear. F 
percent of 56 eyes were successfully tiec’ 
in this fashion. 

The contraindications to this procedure i^: 
(1) tears larger than 240? (2) strand fur 
tion and traction of the vitreous and (3) sever: 
pre-existing ocular damage. (1 figure, 12 t4" 

4 references )—David Shoch 


! 


ARCHIVES OF NEUROLOGY 


INTERNAL CAROTID ORIGIN OF A TORU > 
POSTERIOR CEREBRAL ARTERY. Scotts, 
(Dept. Radiol, Univ. Milan, Mv : 
Italy). Arch. Neurol. 31:273, 1974. 


Two patients had an acute third nerve p. 
associated with a tortuous posterior cere’ 
artery originating directly from the inter: 
carotid. Anatomical considerations and perus». 
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of the literature emphasize that this is an im- 
portant potential cause of ophthalmoplegia. (4 
figures, 10 references)—Author’s abstract 


AMERICAN ORTHOPTIC JOURNAL 


THE FUNCTION OF THE SUPERIOR OBLIQUE 
MUSCLE IN MAN. A CORRELATION OF CLINI- 
CAL OBSERVATION WITITI EXPERIMENTAL 
FINDINGS, Jampel, R. S. (Wayne State 
Univ., Detroit, Mich.). Am. Orthopt. J. 
24:6, 1974. 


Clinical evidence indicates that the superior 
oblique (SO) in man adheres to the same 
principles of action experimentally established 
in the monkey. As the eye moves in the hori- 
zontal plane from a position of abduction to a 
position of adduction contraction of the SO 
produces increasing depression and abduction 
of the visual line until the eye is adducted 
about 30°. Further adduction of the eye beyond 
that point results in gradually decreasing de- 
pression and abduction. The magnitude of the 
intorsion (inward angular displacement of the 
12-o'clock point on the vertical corneal 
meridian) is equal throughout the range of 
horizontal gaze for the same contraction of the 
SO. The above is a consequence of the fact 
that when the SO contracts it produces parallel 
arcs of latitude round a fixed axis in the hori- 
zontal plane. The SO and inferior oblique share 
the same rotational axis and are complete 
antagonists in all gaze positions. There is no 
evidence to indicate that they contract and act 
as synergists to enhance abduction of the eye. 
Finally in the normal state the SO never pro- 
duces “wheel-like” intorsion around the visual 
axis. 

These concepts differ significantly from the 
traditional concepts that maintain that the in- 
torting and abduction actions of the SO in- 
crease as the eye abducts and that the SO and 
inferior oblique act as synergists to produce 
increasing abduction as the eye abducts. (4 
figures, 6 references)—Anthor’s abstract 


CLASSIFICATION AND TREATMENT OF SU- 
PERIOR OBLIQUE PALSY. Knapp, P. (Co- 
lumbia-Presbyterian Med. Ctr, New 
York, N.Y.). Am. Orthopt. J. 24:18, 1974. 


Paresis of the superior oblique (SO) muscle 
is subdivided into seven subcategories 
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(“Classes”) according to the spread of the 
hypertropia (HT): Class 1, greatest HT in 
opposite up oblique field; Class 2, greatest HT 
is opposite down oblique ficld; Class 3, greatest 
HT in an entire opposite field; Class 4, great- 
est HT in entire opposite field and across 
lower field; Class 5, greatest HT across lower 
feld; Class 6, bilateral palsy, Class 7, trau- 
matic paresis with restriction of relaxation of 
SO (mild Brown’s Syndrome). 

The preferred treatment for each class is: 
Class 1, disinsert antagonist IO ; Class 2, 3, 4, 
tuck paretic SO; Class 5, tuck paretic SO plus 
intrasheath tenotomy of the opposite SO; 
Class 6, tuck both SO's; Class 7, correct 
Brown's Syndrome first. (8 tables, 2 refer- 
ences )—Paul E. Romano 


ACUTE LOSS OF FUSIONAL CONVERGENCE FOL- 
LOWING HEAD TRAUMA. Carroll, R. P., and 
Seaber, J. H. (Duke Univ., Durham, 
N.C.). Am. Orthopt. J. 24:57, 1974. 


A case of acute loss of, fusional convergence 
following head trauma is described in a 24- 
year-old male. Because of this loss, the patient 
was forced to choose between blurred single 
vision or clear double vision. His visual prob- 
lems were presumably due to brain stem con- 
tusion, and gradually resolved over the ensu- 
ing 18 months. (5 references) —Author's ab- 
stract 


Down’s SYNDROME AND STRABISMUS, Hiles, 
D. A., Hoyme, S. H., and McFarlane, F. 
(Univ. Pittsburgh, Pittsburgh, Pa.). Am. 
Orthopt. J. 24:63, 1974. 


A review of a series of 123 patients with 
Down's syndrome revealed that 3495 of these 
patients exhibited strabismus. Thirty-four 
(28%) patients were esotropic and eight 
(6%) patients were exotropic. Thirteen hy- 
perdeviations occurred in association with the 
horizontal strabismus. All patients but one 
undergoing treatment for accommodative eso- 
tropia achieved a satisfactory alignment with 
standard treatment methods, All surgically cor- 
rected patients with nonaccommodative esotro- 
pia achieved a postoperative alignment within 
12 prism diopters of orthophoria. One patient 
was overcorrected. All surgically corrected 
exotropic patients were within ten prism di- 
opters of orthophoria. The possibility of achiev- 
ing satisfactory results with standard tech- 
niques encourages the ophthalmologist to un- 
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dertake the strabismus therapy of these retarded 
patients. (3 tables, 14 references )—Authors’ 
ahstract 


ARCHIVES OF OPHTHALMOLOGY 


MICROCYSTIC DYSTROPHY OF THE CORNEA. 
Cogan, D. G., Kuwabara, T., Donaldson, 
D. D., and Collins, E. (National Eye Inst., 
Dethesda, Md.). Arch. Ophthalmol. 92: 
470, 1974. 


Histopathologic examination of the epithe- 
lium from a patient with microcystic dystrophy 
showed firstly that the cysts are actually 
pseudocysts since there 1s no wall and secondly 
that they appear to be caused by an aberrant 
hasement membrane. The basement membrane 
scems to form in the midepithelium and dis- 
integrating cells are trapped behind it forming 
microcysts. These may discharge spontaneously 
through breaks in this aberrant membrane or 
if there is marked interference with vision it 
is reasonable to remove the epithelium since in 
two patients where this was done there was no 
recurrence of the microcystic dystrophy. (13 
figures, 10 references) — David Shoch 


RETINOBLASTOMA AND CHROMOSOME ABNOR- 
MALITY. Howard, R. O., Breg, A., Albert, 
D. M., and Lesser, R. L. (Yale Univ., New 
Haven, Conn.). Arch. Ophthalmol. 92: 
490, 1974. 


Although a deletion of the long arm of 
chromosome 13 has been reported in patients 
with retinoblastoma, in the present case, the 
situation was reversed. The chromosomal 
studies were done as part of a routine exami- 
nation in a retarded seven-year-old child. A 
deletion of the long arm of chromosome 13 was 
found and this instigated an eye examination. 
The patient was found to have bilateral micro- 
phthalmia and multifocal, moderately well- 
differentiated retinoblastoma in the left eye. 
IIowever, it should be pointed out that normal 
children with retinoblastoma have not as a 
rule shown any chromosomal! abnormality, but 
certainly such a study is indicated in any child 
with retinoblastoma who has any other evi- 
dences of chromosomal abnormalities such as 
microcephaly, small size, mental retardation or 
mongolism. (6 figures, 21 references )—David 
Shoch 
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EXPERIMENTAL Evx RESEARCH 


THRESHOLDS FOR DAMAGE TO THE IIUM V^ 
RETINA BY WHITE LIGIIT. Cavonius, C. R.. 
Elgin, S., and Robbins, D. O. (Eye Res 
Foundation, Bethesda, Md.). Exp. tac 
Res. 19:543, 1974. 


The power of white light that is needed t 
produce ophthalmoscopically visible retins’ 
burns was determined in six human sub'ect- 
For a 3° diameter retinal image and 1 sec ex 
posure, the minimum energy that caused : 
visible lesion was 3.2 cal/cm in brown-eyct 
subjects and approximately twice this value 1 
blue-eyed subjects. The energy that was rc- 
quired to produce a lesion increased as ex 
posure duration was increased, presumib s 
because of heat loss to adjacent tissues « 
figures, 6 references)—-Authors’ abstract 


THE ABSENCE OF CATARACTS IN MICE W:1 
CONGENITAL ITYPERGLYCEMIA. Varn, 
S. D., and Kinoshita, J. H. (National isn: 
Inst., Bethesda, Md.). Exp. Eye Res. 1%. 
577, 1974. 


Investigations were conducted to determine 
the biochemical basis of the absence of cate- 
racts in genetically diabetic mice. The resis 
ance of these mice to cataracts appears to lo 
due to the low activity of aldose reductase :^ 
the lens. Consequently only low amounts «^ 
polyols accumulate even after persistent hy 
perglycemia. The finding thus lends fu-th« 
support to the polyol theory of sugar catir- 
ractogenesis. The accumulation of sugar a 
cohols in galactosemic mice lenses was al- 
much lower as compared to that in the lensc~ 
of galactosemic rats. A study was made oí t^^ 
enzymes that influence the polyol level in t~ 
lenses of various mouse strains. The activit 
of aldose reductase, polyol dehydroge^a-c 
hexokinase and glucose-6-phosphate and C- 
phosphate and 6-phosphogluconate dehvdr 
genases in the mouse and rat lenses were dc 
termined. The activities of all the enzymes ox 
cept that of aldose reductase were similar ^ 
the lenses of both species. The aldose reducta« 
activity in the mouse lens was only one tenth 
of that present in the rat lens. (1 figure, < 
tables, 14 references )—Authors’ abstract 


TILE SITE OF BREAKDOWN OF THE BLOW: 
AQUEOUS BARRIER UNDER THE INFLUENC! 
OF VASO-DILATOR DRUGS. Cole, D. F. ( [n-: 
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Ophthalmol., London). Exp. Eye Res. 19: 
591, 1974. 


The techniques of fluorescein angiography 
and vascular labelling with carbon suspension 
were used in an attempt to identify the site of 
breakdown in the blood-aqueous barrier in 
rabbits following intracameral administration 
of bradykinin, prostaglandin-E,, acetyl choline 
and histamine. Fluorescein photography of the 
anterior segment after injecting fluorescein 
intravenously indicated that the breakdown of 
the barrier was located primarily in the pos- 
terior chamber and that comparatively little 
of the dye entered across the anterior surface 
of the iris. Carbon labelling experiments 
showed that the drugs caused a marked in- 
crease of endothelial permeability of the ves- 
sels in the ciliary processes and their iridial 
extensions while the iris vessels themselves re- 
mained unaffected. It is pointed out that leak- 
age into the posterior chamber also entails 
some breakdown in the epithelial component 
of the barrier in this region and possible mech- 
anisms are discussed. (12 figures, 24 refer- 
ences )-—Authors’ abstract 


JOURNAL OF THE AMERICAN 
MEDICAL ASSOCIATION 


MANAGEMENT OF HYPERLIPIDEMIAS. Mur- 
phy, B. F. (Drug Dept., AMA, Chicago, 
Ill.). J.A.M.A. 230:1683, 1974. 


Although the hyperlipoproteinemias are 
rather uncommon, at least two of the five types 
are associated with a very high incidence of 
ischemic heart disease, Since practically all of 
them tend to have eye signs, this diagnosis 
should be kept in mind for every patient who 
has lipemia retinalis. Many of these patients 
also show a corneal arcus and although this is 
common in people without any lipid abnormali- 
ties, its presence in young people certainly 
should suggest serum lipid evaluation. These 
diseases can frequently be controlled by diet 
therapy and when the latter fails drug therapy 
is available. (4 tables, 5 references)—David 
Shoch 


JOURNAL OF PEDIATRIC 
OPHTHALMOLOGY 


THE USE AND ABUSE OF +3.00 D LENSES. 
Helveston, E. M. (Indiana University, 
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Indianapolis, Ind.). J. Pediatr. Ophthal- 
mol. 11:175, 1974. 


In the diagnostic evaluation of exotropia, 
the author discourages the use of +3.00 D 
lenses as the sole means of differentiating true 
from simulated divergence excess exotropia. 
This test is considered invalid because it sus- 
pends a normal function (accommodative con- 
vergence). For this purpose the author recom- 
mends the “patch test” (prolonged occlusion 
of one eye for from 1 to 12 hours followed by 
prism alternative cover test without allowing 
the patient to become binocular.)—Paul E. 
Romano 


NEw ENGLAND JOURNAL 
OF MEDICINE 


RELATION OF CORNEAL ARCUS TO CARDIO- 
VASCULAR RISK FACTORS AND THE INCI- 
DENCE OF CORONARY DISEASE. Rosenman, 
R. H., Brand, R. J., Sholtz, R. I., and 
Jenkins, C. D. (Harold Brunn Institute, 
Mt. Zion Hosp., San Francisco, Calif.). 
N. Engl. J. Med. 291:1322, 1974. 


The relation of corneal arcus to the incidence 
of clinical coronary heart disease was prospec- 
tively studied in 3152 men, 39 to 59 years old 
at intake. During a mean 8L5-year follow-up 
period, coronary disease developed in 255 in- 
itially well men. At entry into the study, arcus 
prevalence was found to be significantly related 
to age, serum cholesterol and smoking habits, 
but was not related to hematocrit, blood pres- 
sure, weight or obesity, habitual physical 
activity or diet, parental history of coronary 
heart disease, serum triglycerides or lipopro- 
teins or to alcohol use. Subjects under 50 years 
of age with corneal arcus had a significantly 
higher incidence of coronary heart disease 
even after adjustment for age, serum choles- 
terol and smoking habits. Corneal arcus at 
younger ages is an independent risk factor for 
coronary heart disease. (1 table, 12 references) 
—Authors' abstract 


PEDIATRICS 


THE WHIPLASH SHAKEN INFANT SYN- 
DROME: MANUAL SHAKING BY THE EX- 
TREMITIES WITH WHIPLASH-INDUCED IN- 
TRACRANIAL AND INTRAOCULAR BLEEDINGS, 
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LINKED WITH  RESIDUAL PERMANENT 
BRAIN DAMAGE AND MENTAL RETARDA- 
TION. Caffey, J. (Univ. Pittsburgh, Pitts- 
burgh, Pa.). Pediatr. 54:396, 1974. 


Manual whiplash shaking of infants is a 
common primary type of trauma in the so- 
called battered infant syndrome. It appears to 
be the major cause in these infants who suffer 


from subdural hematomas and intraocular 
bleedings. 
The essential elements in the infantile 


whiplash shaking syndrome present an extraor- 
dinary diagnostic contradiction. They in- 
clude intracranial and intraocular hemor- 
rhages, in the absence of signs of external 
trauma to the head or fractures of the calvaria, 
and are associated with traction lesions of the 
periosteums of the long bones in the absence 
of fractures and traumatic changes in the 
overlying skin of the extremities. Usually 
there 1s no history of trauma of any kind. 

Habitual, prolonged, casual whiplash shak- 
ings may produce an insidious progressive 
clinical picture, the latent whiplash shaken in- 
fant syndrome, which is often inapparent to 
hoth parents and physicians. It usually first be- 
comes evident at school age when minor idio- 
pathic cerebral motor defects are first detected 
along with mild idiopathic mental retardation. 
Permanent impairments of vision and hearing 
may also be identified at this time for the first 
time when the children are five to six years of 
age. 

This concept of the whiplash shaken infant 
syndrome warrants careful diagnostic con- 
sideration in all infants with unexplained con- 
vulsions, hyperirritability bulging fontanel, 
paralyses, and forceful vomiting singly or in 
combinations. The routine careful examination 
of the ocular fundi of all infants should pro- 
vide a superior screening method for early 
and massive detection of pathogenic whiplash 
shakings along with radiographic examination 
of the long bones for confirmation in appro- 
priate cases. The retinal hemorrhages found 
frequently in normal newborn children disap- 
pear during the first few weeks of life whereas 
the retinal hemorrhages in abused infants per- 
sist for many years, up to ten years or more, 
and are frequently associated with severe loss 
of vision and retinal detachment. (30 refer- 
ences )—Paul E. Romano 


SUSTAINED HYPEROXEMIA WITHOUT CICATRI- 
CIAL RETROLENTAL FIBROPLASIA. Aranda, 


* 
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J. V., and Sweet, A. Y. (Case Western 
Reserve University, Cleveland, Ohio.). 
Pediatr. 54:434, 1974. 


Sustained hyperoxemia of greater than 150 
mm Hg for seven hours or more in 20 preterm 
infants with respiratory distress syndrome and 
even higher oxygen tensions in some did not 
result in cicatricial RLF based on retinal ex- 
aminations done at five months of age or beyond 
in 19 infants and at four weeks in one of twins 
who died at six weeks of age. Although no 
statistical significance is assigned to these 
findings, it is suggested that sustained hyper- 
oxemia may not be the only factor in the causa- 
tion of cicatricial RLF. This is done withort 
advocating, approving or condoning persiste: t 
hyperoxemia. (4 figures, 22 references)- 
Author’s abstract 


THE DEVELOPING FIELD OF CRANIOFACIAI 
SURGERY. Whitaker, L. A., and Randall, P 
(Univ, Pennsylvania, Philadelphia, Pa.) 
Pediatr. 54:571, 1974. 


The abnormal facial structural deformities 
present in a variety of major birth defects in 
cluding the craniofacial dysostoses; orbital hy 
pertelorism and mandibulofacial dysostoses ca! 
now be, to a large extent, surgically corrected. 
Correction utilizes extensive planning involv 
ing perhaps a larger number of specialties than 
any other in medicine, and ultimately a radica! 
surgical approach. The greatest benefits 
derived from this surgery are the changing o" 
sometimes grotesquely abnormal facies to nor- 
mal or near normal ones. With this there 1s 
exceptional potential for psychologic gair. 
Two other areas of potential benefit are visual 
and dental occlusal abnormalities. (10 figures, 
8 references )—Author’s abstract. 


TRANSACTIONS OF THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


ACCIDENTAL INTRAOCULAR INJECTION «1 
DEPOT CORTICOSTEROIDS. Schlaegel, T. I... 
Jr., and Wilson, F. M. (Dept. Ophthalmol., 
Indiana School Med., Indianapolis, Ind.’ 
Trans. Am. Acad. Ophthalmol. Otolaryn- 
gol. 78 :847, 1974. 
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In six cases of accidental intraocular injec- 
tion of depot-corticosteroids, both immediate 
and delayed effects were noted. The immediate 
effects were pain, reduced vision, ocular hy- 
pertension or hypotony, an obvious white mass 
in the vitreous cavity, visible subretinal depot 
material, and intraocular hemorrhage. The de- 
layed effects were pseudohypopyon in aphakia 
from vitreous cavity spill-over, vitreous-retinal 
traction bands, preretinal membranous fibrosis, 
retinal detachment, retinotoxic pigmentary 
atrophy, and ascending optic atrophy. The in- 
jected intraocular material required six to eight 
weeks gradually to disappear, followed by 
either recovery or permanent vision loss of 
varying degrees. Of the six patients studied, 
two recovered; four became legally blind. (14 
figures, 3 references )—-Authors’ abstract 


CLINICAL USE OF INTRAVITREAL ANTIBIOTICS 
TO TREAT BACTERIAL ENDOPHTHALMITIS. 
Peyman, G. A., Vastine, D. W., Crouch, 
E. R., and Herbst, R. W., Jr. (Dept. Oph- 
thalmol, Univ. Illinois, Chicago, I). 
Trans. Am. Acad. Ophthalmol. Otolaryn- 
gol. 78:862, 1974. 


Aíter appropriate experimental investiga- 
tions the use of intravitreal antibiotic adminis- 
tration in humans is proposed with some of 
the newer, more potent broad-spectrum anti- 
biotics. Five patients are presented which were 
successfully treated with intravitreal injections 
of gentamicin and dexamethasone with con- 
comitant systemic administration of antibiotics 
and steroids. No toxicity to the retina has been 
demonstrated by  electroretinogram studies. 
Striate keratopathy has been mild and reversi- 
ble. The only complication has been a hyphema, 
which resolved without any complications. Not 
one eye was lost. The visual results varied from 
20/40 to hand movements. The one patient with 
hand movements had a retrocorneal membrane 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1975 


with better potential visual acuity. (10 figures, 
2 tables, 35 references) —Authors' abstract 


UNUSUAL CAUSES OF EPISCLERITIS. Fried- 
man, A. H., and Henkind, P. (Dept. Oph- 
thalmol. Albert Einstein Med. Center, 
Bronx, N.Y.). Trans. Am. Acad. Oph- 
thalmol. Otolaryngol. 78:890, 1974. 


Episcleral nodules may have either a local 
or systemic origin. The local causes are either 
a foreign body or an orbital pseudotumor. How- 
ever, in many cases no cause can be found. 
Systemic causes generally are all connective 
tissue diseases. Evaluation of episcleral nodules 
should include a complete medical examination, 
soft tissue x-rays and biopsy specimens of 
those nodules which are refractory to local 
treatment. (12 figures, 1 table, 10 references )— 
David Shoch 


PERSISTENT HYPERPLASTIC PRIMARY VITRE- 
OUS RESULTS OF SURGERY. Smith, R. E, 
and Maumenee, A. E. (Wilmer Inst., 
Johns Hopkins Hosp., Baltimore, Md.). 
Trans. Àm. Acad. Ophthalmol. Otolaryn- 
gol. 78:911, 1974. 


Persistent hyperplastic primary vitreous is 
amenable to surgical treatment in selected 
cases. It should be limited to those children in 
whom retinoblastoma can be definitely ex- 
cluded. Further, there should be some evidence 
that the eye is threatened by progression of the 
disease with threat of loss of the eye. T'he first 
step is aspiration of a clear or cataractous lens 
and then removal of the retrolental membrane. 
The authors generally use scissors, avoiding 
the ciliary processes and retina. The surgical 
procedure should be staged and the eye allowed 
to quiet completely between successive proce- 
dures. (7 figures, 4 tables, 27 references)— 
David Shoch 
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SECOND INTERNATIONAL SYMPOSIUM ON 
METABOLIC EYE DISEASES 


The Second International Symposium on Meta- 
bolic Eye Diseases will be held in Edinburgh, Scot- 
land, June 30-July 4, 1975. The theme of the meet- 
ing will be “Carbohydrate metabolic defects (dia- 
betic retinopathy)”; "Hemoglobinopathies" ; "Large 
molecule disorders"; and "Genetics and eugenics." 
The president of the symposium is Professor Jules 
Francois of Belgium. For further information, write 
H. M. Haddad, M.D., 120 Fifth Ave, New York, 
NY 10029. 


DPANHELLENIC OPHTHALMOLOGICAL 
CONGRESS 


The Eighth Panhellenic Ophthalmological Con- 
gress will take place May 30-June 1, 1975, in Ioan- 
nina, Greece. The topics to be discussed include 
optic nerve diseases and fluorescein angiography. 
Simultaneous translation in Greek and English will 
be available. For further information, write Secre- 
tariat of the Eighth Panhellenic Ophthalmological 
Congress, c/o Hellenic Ophthalmological Society, 
National Ophthalmological Center, 170, Av. Mes- 
soghion, Cholargos, Athens, Greece. 


AlEDICAL COLLEGE OF GEORGIA: 
SPRING MEETING 


The Department of Ophthalmology, Medical Col- 
lege of Georgia, is sponsoring a meeting, "Glaucoma 
—1975, May 19-21, 1975, at the Holiday Inn of 
Jeckyll Island, Georgia. Guest speakers include 
Douglas Anderson, Allan Kolker, and Joseph Haas. 
For further information, write Malcolm N. Luxen- 
berg, M.D., Medical College of Georgia, Augusta, 

iA 30902. 


RETINA FOUNDATION: THREE-DAY 
CONGRESS 


The Eye Research Institute of the Retina Founda- 
tion will hold a three-day congress in Boston June 
5-7, 1975. The three topics to be discussed include: 
Advances in surgery of the retina and vitreous; Use 
of monochromatic light for diagnosis and treat- 
ment of chorioretinal diseases; and Advances in the 
study of chorioretinal circulation. For further in- 
formation, write H. MacKenzie Freeman, M.D., 
Eye Research Institute of the Retina Foundation, 20 
Stanford St, Boston, MA 02114. 


535 


CoLBY COLLEGE: First ANNUAL 
OPHTHALMOLOGY SEMINAR 


Colby College will sponsor a four-day Semina o 
Strabismus and Pediatric Ophthalmology Aug. 1! 
14, 1975, at Colby College and Thayer Hos ital, 
Waterville, Maine. Marshall M. Parks is chai ia: 
of the faculty, which includes Edward A. Duta 
David S. Friendly, Arthur Jampolsky, and Jii; 
Knapp. Registration for the course is limited te 173 
and the registration fee is $175. For further 1rior- 
mation and application forms, write Robert Kon 
Director of Special Programs, Colby Col vs. 
Waterville, ME 04901. 


New York Eve AND EAR INFIRMARY: 
SPRING Contact LENS SEMINAR 


The New York Eye and Ear Infirmary will hol! 
a Contact Lens Seminar, sponsored by the Contec! 
Lens Division and Corneal Clinics and the Post- 
Graduate Institute of the New York Eye and Kar 
Infirmary May 17, 1975, at Marriott's Essex House, 
New York City. Registration fee is $50; $25 fur 
residents. For further information, write Jar 
Stark, Registrar, Post-Graduate Institute, Nev 
York Eye and Ear Infirmary, 310 E. 14th St, New 
York, NY 10003. 


Brooklyn Eve AND Ear HOSPITAL ALUMN: 
ASSOCIATION: ANNUAL SCIENTIFIC 
SESSION 


The Brooklyn Eye and Ear Hospital Alum A~ 
sociation will hold its 24th Annual Scientific Sc-- 
sion April 26, 1975, at the International Fotel, Kei. 
nedy Airport, Jamaica, New York. The topic to lw 
covered is, “Recent advances in the ophthalmic sul- 
specialties.” Registration fee for the session, in- 
cluding luncheon, is $35 (paid-up members ats 
free), For further information, write Mrs. Werde 
Perchick, 29 Greene Ave., Brooklyn, NY 11238 


PAGE AND WILLIAM BLACK Post-GRADUATI 
SCHOOL OF MEDICINE: COSMETIC SURGURY 
OF THE AGING EYE 


A postgraduate course, "Cosmetic surgery of fa 
aging eye," will be offered June 20 and 21, 197^ 
by the Page and William Black Post-Graduate 
School of Medicine of the Mount Sinai School c 
Medicine (CUNY) and will be cosponsored witl 
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the American Academy of Facial Plastic and Re- 
constructive Surgery, Inc. This course is under the 
direction of Morris Feldstein and Virginia Lubkin. 
Guest lecturers will be Sidney S. Feuerstein, Nor- 
mal Orentreich, and Richard Webster. 

The course will take place from 9 A.M. to 5 P.M. 
for two sessions. It is designed for those surgeons 
who have had some exnerience in this field and wish 
more exhaustive and detailed instruction in cosmetic 
surgery as it applies to the eye. In addition to lec- 
tures and films, a seminar format will be used so 
each participant will be able to resolve his particular 
difficulties in group discussion. Cadavers for surgery 
will be available. 


LONG ISLAND OPHTHALMOLOGICAL SOCIETY: 
PEDIATRIC COLLOQUIUM 


The Long Island Ophthalmological Society will 
present a Pediatric Colloquium May 12, 1975, at the 
Nassau Academy of Medicine, Long Island, New 
York. Guest speakers include: Edward Cotlier, Rob- 
ert M. Ellsworth, John T. Flynn, Thomas R. 
Hedges, and A. Liebeskind. For information and 
registration, write Paul Todtfeld, M.D., 18 Maple 
Ave., Smithtown, NY 11787. 


UNIVERSITY OF CINCINNATI: 
FOURTH ANNUAL CONTACT LENS 
WORKSHOP 


The Department of Ophthalmology, University 
of Cincinnati, will present its Fourth Annual Con- 
tact Lens Workshop at the Rowntowner Motor Inn, 
Ft. Mitchell, Kentucky, May 8-10, 1975. Topics to 
be discussed include: therapeutic soft lenses, visual 
soft lenses, keratometry and lens design, modifica- 
tion of corneal lenses, toric lenses, and use of the 
slit lamp in fitting and following the contact lens 
wear. For further information, write Office of 
CONMED, Eden and Bethesda Ave., Cincinnati, 
OH 45219; phone (153) 872-5486. 


UNIVERSITY OF PITTSBURGH: 
OPHTHALMIC MICROSURGERY COURSE 


The University of Pittsburgh will offer a course 
in ophthalmic microsurgery at the Eye and Ear Hos- 
pital, Pittsburgh. Section 1 will take place April 30- 
May 2, 1975; Section 2, May 5 and 6, 1975. Tuition 
is $400 and the course is limited to 20 participants. 
For further information, write Ellen Flatley, c/o 
Medical Eye Bank of Western Pennsylvania, 3515 
Fifth Ave., Pittsburgh, PA 15213. 
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Mount ZioN HOSPITAL: 
ANTERIOR SEGMENT SURGERY COURSE 


The Department of Continuing Education, Mount 
Zion Hospital and Medical Center, San Francisco, 
will offer a symposium: "Posterior segment com- 
plications of anterior segment surgery," at the St. 
Francis Hotel, April 3 and 4, 1975. Tuition is $200; 
or $75 for residents. For further information, write 
Wallace Friedman, M.D., Chief of Ophthalmology, 
Mount Zion Hospital and Medical Center, 1600 
Divisadero St, San Francisco, CA 94120. 


New YORK EYE AND Ear INFIRMARY: 
SECOND ANNUAL CORNEAL 
MICROSURGERY COURSE 


The New York Eye and Ear Infirmary will hold 
its Second Annual Microsurgery Course May 1-3, 
1975. Registration is $400; residents, $150. The 
course is limited to 20 participants. For further in- 
formation, write Jane Stark, Registrar, Post-Grad- 
uate Institute, New York Eye and Ear Infirmary, 
310 E. 14th St, New York, NY 10003. 


PERSONALS 


ALBERT M. Potts 


Albert M. Potts has been appointed professor and 
chairman of the Department of Ophthalmology at 
the University of Louisville, Louisville, Kentucky. 
Dr. Potts, formerly professor and director of re- 
search in ophthalmology at the University of Chi- 
cago, is an examiner of the American Board of 
Ophthalmology and has received the Distinguished 
Service Award of the American Academy of Oph- 
thalmology and Otolaryngology. He holds the 
Friedenwald Award from the Association for Re- 
search in Vision and Ophthalmology. Dr. Potts is a 
member of the editorial board of the AMERICAN 
JOURNAL or OPHTHALMOLOGY. He has served as 
chairman of the board of the American Association 
for Research in Vision and Ophthalmology and as 
president of the Chicago Ophthalmological Society. 


Davip SuocH 


Rochester Ophthalmological Society has invited 
David Shoch to give the 20th Annual Albert C. 
Snell Memorial Lecture in Rochester, New York, 
May 1, 1975. The title of this lecture will be “Asm- 
metric thyroid ophthalmology.” There will be an 
afternoon clinical session at the University of Roch- 
ester Medical Center followed by an evening din- 
ner and Memorial Lecture at the University Club. 
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New RksEARCH GRANTS AWARDED BY THE NATIONAL EYE [NSTITUTE 


INSTITUTION 
Wayne State University 
Detroit, Michigan 


University of Rochester 
Rochester, New York 


University of New Hampshire 
Durham, New Hampshire 


Riverside Research Institute 
New York, New York 


University of Illinois 
Urbana, Ilinois 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


PRINCIPAL 
INVESTIGATOR 


Harry Maisel 


Robert C. Emerson 


Robert A. Smith, Jr. 


Frederic L. Lizzi 


Peter H. Hartline 


Mathea R. Allansmith 


AUGUST 24, 1974-DECEMBER 27, 1974 


AMIN’ 
PROPOSAL TITLE AWARD `“ 


A study of structural lens proteins 823,36 
Image movement: Neural process- 
mg mechanisms REO 


The physiology of tuned channel 
in human vision poe 


Study of ultrasonically induced 
ocular damage (1,62 


Integration of visval and infrared 
neural images ZEN 


Studies in ocular immunology P IT 


FIVE-YEAR OPHTHALMIC MEETING CALENDAR 


For listings, write Bruce E. Spivey, M.D., Professor and Chairman, Pacific Medical Center, Depart 
ment of Ophthalmology, P.O. Box 7999, San Francisco, CA 94120. 


1975 
APRIL 16-18 
17-19 
19 
20 
20-25 
21-24 
25-26 
May 8-11 
11-15 
29-3] 
JUNE 14-19 
Jury 1-3 
AUGUST 3-6 
SEPTEMBER 21-25 
OCTOBER 5-11 
13-17 
16-19 
19-24 
NOVEMBER 2-6 
29-Dzc. 4 


The Society of Eye Surgeons 

Pan-American Association of Ophthalmic Pathologists 

Pan-American Society for Ophthalmic Microsurgery 

Pan-American Glaucoma Society 

Pan-American Congress of Ophthalmology 

American College of Surgeons—Spring Meeting 

Annual Spring Symposium of the Metropolita Eye and Ear 
Hospital of Atlanta—"“Ocular Manifestations of Sys- 
temic Diseases” 

American Board of Ophthalmology 

Pacific Coast Oto-Ophthalmological Society 

American Ophthalmological Society 

American Medical Association, Annual Convention 

International Orthoptic Congress 

17th Congress of the Colombian Ophthalmological Society 

American Academy of Ophthalmology and Otolaryngology 

World Medical Association Annual Meeting 

American College of Surgeons, Clinical Congress 

American Board of Ophthalmology 

Tenth Congreso Argentino de Oftalmologia 

Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 

American Medical Association, Clinical Convention 


San Salvador 

San Juan, Puerto Ree 
San Juan, Puerto Ri» 
San Juan, Puerto lo^» 
San Juan, Puerto h > 
Atlanta 

Atlanta 


San Francisco 
Acapulco, Mexico 
Ifot Springs, Virguni 
Atlantic City 
Boston 

Bogota, Colombia 
Dallas 

Tokyo 

San Francisco 
Philadelphia 
3uenos Aires 
Washington, D C. 


TIonolulu 
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1976 
APRIL 5-0 
May 7-10 
14-16 
16-21 
JUNE 13-19 
26-JULY 1 
SEPTEMBER 12-16 
OCTOBER 11-15 
21-24 
NOVEMBER 11-15 
DECEMBER 4-8 
1977 
APRIL 24-28 
MAY 15-20 
30-TuxE 1 
TUNE 18-23 
OCTOBER 17-21 
NOVEMBER 6-10 
DECEMBER 4-7 
1978 
May 14-21 
20-31 
OCTOBER 16-20 
NOVEMBER 5-9 
(tentative) 
1979 
May 28-30 
OCTOBER 22-26 
NOVEMBER 4-8 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


European Congress of Ophthalmology 

American Board of Ophthalmology 

American Ophthalmological Society 

Pacific Coast Oto-Ophthalmological Society 

Club Jules Gonin Meeting 

American Medical Association, Annual Convention 
American Academy of Ophthalmology and Otolaryngology 
American College of Surgeons, Clinical Congress 
American Board of Ophthalmology 

Association of American Medical Colleges 
American Medical Association Clinical Convention 


Pacific Coast Oto-Ophthalmological Society 

Instituto Barraquer VII International Course 

American Ophthalmological Society 

American Medical Association Annual Convention 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges/ Association of 
University Professors in Ophthalmology 

American Medical Association, Interim Convention 


International Congress of Ophthalmology—Concilium 
Ophthalmologicum Universale 

American Ophthalmological Society 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges 


American Ophthalmological Society 

American College of Surgeons Clinical Congress 
Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 


No 
MARCH, 1975 


Hamburg, Germany 
Philadelphia 

Kilauea, Hawaii 
Seattle 

Lausanne, Switzerland 
Dallas 

Las Vegas (tentative) 
Chicago 

San Francisco 

San Francisco 
Philadelphia 


Tucson, Arizona 
Barcelona 

Hot Springs, Virginia 
San Francisco 

Dallas 

Washington, D.C. 


Chicago 


Kyoto, Japan 


Hot Springs, Virginia 
San Francisco 
New Orleans 


Hot Springs, Virginia 
Chicago 
Washington, D.C. 
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VISUAL FIELD CHARTS 


Central and peripheral field charts are available without charge to authors who 
require them to illustrate their papers. Write to Editorial Correspondent, American 
Journal of Ophthalmology, 233 East Ontario Street, Suite 1401, Chicago, Illinois 


60611. 


SUGGESTIONS TO AUTHORS 


For the preparation of manuscripts for 
American Journal of Ophthalmology 


The American Journal of Ophthalmology 
publishes original and timely contribu- 
tions dealing with clinical and basic oph- 
thalmology. Each article submitted is 
evaluated by two or more referees who 
recommend that the paper be (1) accepted 
unchanged, (2) returned for revision and 
subsequent editorial consideration, or (3) 
rejected. Acceptance is conditioned by such 
factors as the originality, significance, and 
soundness of the contribution; the suitability 
of the subject matter for subscribers of the 
JourNat,; and, the care with which the manu- 
script has been prepared. 


Papers are accepted on the condition that 
they have not been published or accepted 
for publication in any other journal, 
whether printed in English or any other 
language. On occasion, a paper read be- 
fore a society and published in the society's 
transactions will be considered if the so- 
ciety publication does not reach as wide an 
audience as the contribution merits. When 
submitting such a paper, the author must 
indicate the time and place of the meeting 
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and the name of the society publication. It 
is not possible to coordinate the date of 
publication of such papers in the JOURNAL 
with that in the society publication. 


Authors will be advised promptly of re- 
ceipt of their papers. Thereafter they will be 
advised within 30 days of acceptance, rejec- 
tion, or need for revision. Manuscripts that 
require extensive editorial correction or re- 
typing will be returned for that purpose. 
Except for papers originating within 506 
miles of Chicago, all manuscripts and re- 
lated correspondence should be transmittec 
by airmail. 


MECHANICAL PREPARATION OF  MANU- 
script The manuscript should be pre- 
pared in the style used by the JOURNAL. A 
heavy grade of white bond paper measur- 
ing 8% by 11 inches should be used. Margins 
should be at least 1% inches on all sides. 
Paragraphs should be indented at least one- 
half inch. Two copies must be submitted; 
carbon copies and  machine-duplicate 
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copies are acceptable only as second copies. 

The entire manuscript should be double- 
or triple-spaced. Single spacing should not 
be used anywhere in the manuscript. The en- 
tire manuscript—including title page and 
footnotes, text, acknowledgments, refer- 
ences, tables, and legends—should be 
double-spaced. Rules and underlining 
should not be used anywhere in the manu- 
script. If italics are desired, the words to be 
italicized should be indicated in the mar- 
gins of the manuscript. 


The manuscript should be arranged in the 
following order: 
. Title page (with footnotes) 
. Text and summary 
. Acknowledgments 
. References 
. Tables 
. Legends for figures 
Each major section should begin on a sep- 
arate sheet. 


C» Ct 6 Co De 


Trrtk Pace The title page should be 
numbered page 1 and contain the running 
(abbreviated) heading, the title, each au- 
thor’s name and highest degree, and the city 
and state where the work was carried out. 
The institution and the organization(s) spon- 
soring the study should be credited in a 
footnote. A second footnote should give the 
name and mailing address of the author to 
whom correspondence should be directed. 
Each page after the title page should show 
the page number, senior author's name, and 
running title in the upper righthand corner. 


ORGANIZATION OF CONTENT Manuscripts 
should be carefully organized and prepared 
in the style used by the Journat. A state- 
ment of the problem should be presented 
first. The material and methods should then 
be precisely described. All techniques 
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Suggestions to Authors — conv. 


used should be described completely enough 
to permit the reader to duplicate the study. 


Following a description of material and 
methods, the results of the study should be 
given. A section devoted to discussion 
should follow. The discussion should relate 
directly to the topic of the paper. 


Summary—Each paper must have a sum- 
mary that describes the content of the paper 
in no more than 150 words. The author 
should state precisely what was accomp- 
lished, and avoid generalities. 


Acknowledgments—Sponsoring organiza- 
tions and grants should be acknowledged in 
the first footnote on the title page. Other 
acknowledgments follow the summary. 


Rererences The author is responsible for 
complete and accurate references, includ- 
ing the proper capitalization and accent 
marks used in foreign-language publica- 
tions. References must be numbered con- 
secutively, according to their appearance in 
the text. Extensive reviews of the literature 
are seldom desirable. Personal communica- 
tions should be kept to a minimum. Refer- 
ence to studies that have been accepted for 
publication, but not yet published, should 
indicate where they will be published. Refer- 
ence to studies still in progress should be de- 
scribed as such in the text without a refer- 
ence number. Primary, not secondary, 
sources should be cited; references derived 
from encyclopedic reviews or textbooks are 
seldom acceptable (see References. Am. J. 
Ophth. 74: advertising pages 105, 1972). Ref- 
erences should be cited in the text as follows: 
Allen and Smith' and Jones? described . . . 


The names of all authors should be cited 
in the reference list. The JouRNAL does not 
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Suggestions to Authors — CONT. 


use the term et al. The following style is 
used by the Journau for periodicals (1) and 
for books (2): 

l. Terry, T. L.: Extreme prematurity and 
fibroblastic overgrowth of persistent vas- 
cular sheath behind each crystalline lens. 
Am. J. Ophth. 25:203, 1942. 

2. Reese, A. B.: Tumors of the Eye, 2nd 
ed. New York, Hoeber, 1964, p. 91. 

Abbreviations of periodicals are listed in 
Index Medicus. If there is any question, the 
name of the publication should be written 
out in its entirety. 


Tastes Each table must be titled, num- 
bered with an arabic numeral, and cited in 
the text. The title should appear directly 
below the designation, Table 1, and well 
below the title, a double rule (two parallel 
lines) should span the width of the table. 
Between this double rule and a similar, 
full-width single rule, a heading must be 
given for each column. Smaller rules span- 
ning several columns can be used to sep- 
arate main (several-column) headings from 
subheadings, if necessary. No other vertical 
or horizontal lines should be used. Each 
table should be double-spaced, and nothing 
in the table should be underscored. 


Narrow columns are preferable. A table to 
be printed one-half page wide can include 
approximately 45 typewriter characters and 
spaces, A full-page table includes approx- 
imately 90 characters and spaces, when 
printed vertically, tables can accommodate 
150 characters and spaces. 


Most symbols cannot be set in type. When 
they are necessary, they should be included 
by a professional artist in a graph or diagram, 
and not in a table. Such graphs or diagrams 
must have a separate legend, such legend 
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should be typed separately, and not shown 
on the face of the artwork itself. 


ILLUSTRATIONS Graphs, diagrams, anc 
photographs must not be mounted. Each 
illustration should be numbered according 
to its introduction in the text. The figure 
number, an arrow indicating its top, and 
the author's name should be printed wiih 
a soft pencil, on the back. 


Each illustration must have a descriptivo 
legend. These should be typed on manv- 
script pages (separate from the illus 
trations themselves); the legend or figurc 
number should never be incorporated in thc 
illustration. Legends should be typed in thc 
form used by the Journat, as follows: 


Fig. 1 (Jones, Smith, and Brown). His 
tologic section of the eye (hematoxylin anc 
eosin, X70). 


Authors are responsible for obtaining per 
mission to reprint illustrations appearing 
in other publications. Before full-face 
or otherwise identifiable photographs can 
be published, the author must supply the 
Journat with a legal release. 


Graphs, diagrams, and line drawings-- 
These must be prepared by a professional 
artist on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes, and spelling and ab- 
breviations must agree with those used by 
the JOURNAL. 


Reproductions are enhanced if original art 
is scaled to the page size of the [JOURNAL 
(52 by 7% inches). Lettering must be 
planned with reduction to this size in mind: 
labels should be uniform and large enougl: 
to be rcad easily after reduction. 
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Visual field charts—The forms used by the 
Journax will be supplied to authors with- 
out charge. When charts other than those 
used by the JournaL are submitted, they 
will be duplicated on Journat forms by the 
printers art department and a charge of 
approximately $26 per chart will be made 
for this service. 


Photographs—These must have a glossy 
finish and a sharp contrast. All labels, ar- 
rows, letters, and the like must be profes- 
sionally applied. In a series of illustrations, 
all figures should be oriented in the same 
direction. Photographs should be the same 
size or larger than the intended reproduc- 
tions. Figure widths in the JounNar are 16 
picas (2X inches, one column), 21 picas 
(3% inches), or 33 picas (5% inches, two 
columns). 


Cropping—Cropping is done to exclude 
non-pertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area that is to be engraved. 


CorLon Colored figures are used infre- 
quently. It is expected that authors will 
partially pay the cost of such pages. The 
charge for one page of color is $500, and 
additional pages are billed at cost. Both 
color transparencies and color prints must 
be submitted with the paper, together, if 
necessary, with a sheet indicating the pro- 
posed distribution of the figures. 


Suggestions to Authors — CONT. 


GaLLEY Proors The senior author is pro- 
vided with one set of galley proofs. Correc- 
tions should be placed both in the margin 
and in the body of the text. Proofreading 
methods are described in the dictionary 
and style books listed below. In correcting 
the galleys, alterations should be limited. 
The need for alteration can be minimized 
by careful preparation of the manuscript. 
The cost of extensive corrections must be 
paid by the author. 


Galley proofs must be returned by airmail 
to the manuscript editor, Ophthalmic Pub- 
lishing Company, 233 East Ontario St., Suite 
1401, Chicago, Illinois 60611, within 48 hours 
of receipt. Failure to return galleys promptly 
may delay publication. 


REPRINTS The senior author of each 
paper is given 50 free reprints. Additional re- 
prints must be ordered at the time galley 
proofs are received. 


SOURCE TEXTS 
The JounNAL recommends the following 
publications as guides to style, grammar, 
spelling, and usage: 


A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 


The Elements of Style, 2nd ed. By Wil- 
lam Strunk, Jr, and E. B. White. New 
York, Macmillan, 1972. 
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In the article, “Histologic variations re- 
lated to race in sympathetic ophthalmia" 
(Am. J. Ophthalmol. 78:935, 1974), by 
G. E. Marak, R. L. Font, and L. E. Zimmer- 
man, Figures 4 and 5, page 937, were 
smudged in the offset platemaking process. 
These two figures are reprinted here with 
their respective legends for those who wish 
to substitute them for the incorrect illustra- 
tions. 
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Fig. 4 ( Marak, Font, and Zimmerman). | 
patient. There is a marked thickening of the ct oid 
as well as many well-defined, prominent nests of epi- 
thelioid cells but a relatively small nu E ot 
lymphocytes compared to Figure 3 sigs 
and eosin, X214; AFIP Neg. 72- 3837). 


Fig. 5 (Marak, Font, and quee al ack — 
patient. The majority of the darker cells i m thei nner 
choroid just under the plane of the chori c capl 

are eosinophils with scattered plasma c IT 
phocytes predominate in the middle bag o the 
un arse inf ty Xen AFIP Nep 

72-3834). 
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CENTRAL FLORIDA SOCIETY 
OF OPHTHALMOLOGY 


SPRING MEETING 
AT LAKE BUENA VISTA 
Host Community 
TO 


Walt [€ Jisney World 


ORLANDO, FLORIDA 
Dates: May 16-17-18, 1975 


Speakers: Miles Galin, M.D. 
Edward Norton, M.D. 


Registration Fee: $75.00 


Deadline for room reservations 
April 16, 1975 


For Further Details 


Write: James A. Stokes, M.D. 
55 West Miller St. 
Orlando, Florida 32806 
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THIRTEENTH NEW YORK EYE AND EAR INFIRMARY 


SPRING CONTACT LENS SEMINAR 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
AND THE 
CONTACT LENS DIVISION AND CORNEAL CLINICS 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 17, 1975 e MARRIOTT'S ESSEX HOUSE e NEW YORK CITY 


x tS * 


JORGE N. BUXTON, M.D. e FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 


* * * 


GUEST SPEAKERS 


JOSEPH BALDONE, M.D. e CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. e JACK HARTSTEIN, M.D. 
WHITNEY G. SAMPSON, M.D. 

OTHERS TO BE ANNOUNCED 


* * * 


"HARD vs SOFT CONTACT LENSES FOR COSMETIC USE" 
"INTRA-OCULAR LENSES vs CONTACT LENSES IN APHAKIA" 


Registration Fee: $50.00 (Luncheon and Cocktail Reception included) ¢ Residents: $25.00 


For Registration and further information, please write: 
Jane Stark, Registrar e Post-Graduate Institute 

NEW YORK EYE AND EAR INFIRMARY 

310 East Fourteenth Street, New York, New York 10003 
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CASSETTE TEACHING TAPES ON BASIC CLINICAL NEURO-OPHTHALMOLOGY 


By J. Lawton Smith, M.D. 
27. Refraction in Neuro-ophthal- 


|. The Neuro-ophthalmologic Exam 14. Convergence Insufficiency 

2. Third Nerve Disease 15. Pseudotumor Cerebri mology 

3. Visual Fields 16. Functional Visual Loss 28. References and Answers to Letters 
4. Nystagmus 17. The Diplopia Work-up 29. Internuclear Ophthalmoplegia 

5. Thyroid Eye Disease 18. The Eye in Encephalocele 30. Opticians Gems #1 

6. The Pupil I9. Hydrocephalus 3I. More of #30, plus More Neuro- 
7. The Eye in Strokes 20. Optic Nerve Disease $2 ophthalmological Gems 

8. Late Ocular & Neurosyphilis 21. Neurosurgery 32. Opticians Gems #2 

9. Optic Nerve Disease #1 22. Visual Loss Work-up 33. Fourth Nerve Disease 

10. Optokinetic Nystagmus 23. Congenital Nystagmus Therapy 34. Neuroradiology #1 

||. Eye Signs in Cerebellar Disease 24. Blepharospasm 35. Fifth Nerve Disease 

12. Pediatric Neuro-ophthalmology 25. Neuro-ophthalmological History 36. Neuro-ophthalmology—Update 1975 
13. Migraine 26. The Eye in Nasopharyngeal Tumors 37. New Gems—EMI Scan 


cceptable for the AMA Physician's Recognition Award in category 5(a) on an 
2 credit hour limit in this subcategory.'' All of these tapes were made personally 


bv J. Lawton Smith, M.D. These cassettes can be heard in your car enroute to hospital, between rounds, etc., and 
will save you valuable study time in the evenings to spend with your family, The tapes are aimed strictly at the 


clinician and no "mad scientist'' material is presented at all. 


The cost is $8 each, postage paid (U.S. and Canada). All other countries please add $5 for airmail. All orders must 
be prepaid in U.S. currency. These tapes are not to be reduplicated or sold. 
To order, circle the number of the tape wanted on the list above and mail to NEURO-OPHTHALMOLOGY TAPES, 


9820 S. W. 62 Court, Miami, Florida 33156 U.S.A. Be sure to print your name, address and zip code legibly. Please 
make check payable to NEURO-OPHTHALMOLOGY TAPES. We would appreciate suggestions for titles for new 


tapes. 


“These audiovisual materials are a 
hour-for-hour basis, subject to the 2 


AMOUNT ENCLOSED 





NAME 





ADDRESS 





ZIP CODE 1 











When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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PARS PLANA VITREOUS SURGERY 


THE MIAMI TECHNIQUE 


4g THE WILMER INSTITUTE 
; MAY 15, 16 and 17, 1975 
(limited to 18 registrants) 


This course is a continuation of the vitreous 
surgical courses previously given by Robert 
Machemer, M.D. in Miami. It is designed 
for ophthalmologists who do pars plana 
vitreous surgery and will include discussion 
of instrumentation, indications, case selec- 
tion, surgical technique, and pre- and post- 
operative management. A laboratory surgi- 
cal session and observation of vitreous 
surgery in the operating room are planned. 


Faculty: Registration fee $300.00 
Ronald G. Michels, M.D. 





Johns Hopkins University Write to: 

Thomas M. Aaberg, M.D. Ronald G. Michels, M.D. 
Medical College of Wisconsin Wilmer Institute 116 

Steve T. Charles, M.D. Johns Hopkins Hospital 
National Eye Institute Baltimore, Maryland 21205 












GLAUCOMA 


FUNDAMENTALS AND OVERTONES 


A practical course in the diagnosis, medical and surgical therapy of glaucoma, designed 
for both the less experienced and the fully proficient. Concurrent sessions will permit prac- 
tice in basic techniques (gonioscopy, applanation tonometry, stereoscopic funduscopy) and 
discussion of advanced concepts and surgical techniques. 











Given at the Wills Eye Hospital 
By the staff of the Wills Eye Hospital Glaucoma Service 
and guest faculty including, 
P. Kronfeld, M.D., P. Laibson, M.D., P. Lichter, M.D. 
W. Tasman, M.D. and D. Willard, M.D. 


Cost $150.00 Includes two luncheons 
($50.00 for Residents) and a banquet Friday night. 


Friday and Saturday April 4th and 5th, 1975 












For more information or to enroll write: 
George L. Spaeth, M.D. 

Wills Eye Hospital Glaucoma Service 
1601 Spring Garden Street 
Philadelphia, Pa. 19130 
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CONJUNCTIVO- Five-Day Workshop 
* 
DACRYOCYSTORHINOSTOMY April 21 — 25, 1975 
with 





at 


L.T. JONES M.D. 2.2MM Dept. of Ophthalmology 1 
TEAR DUCT TUBES University Hospitals 4 


University of lowa 
TEAR DUCT TUBES CAN BE SUPPLIED: or 


hina A oF ‘pecan SLIT LAMP PHOTOGRAPHY and 
: LM \ SIZES FUNDUS PHOTOGRAPHY 


dh PS eS | a» (2) IN SETS 
Sit | "OR daa Lectures and Demonstrations by: 
Ü | | Lee Allen, Ogden Frazier, 
' »w 9 (3) SIZED Peter Hoerenz 
» ne INDIVIDUALLY 
ADDITIONAL INFORMATION AVAILABLE FROM: Fee: $ 175 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. To register write or phone: ag 


2025 S.W. BRIGGS COURT 
Mr. Ogden Frazier 
503-644-3507 

BEAVERTON, OREGON 97005 (503-6 ) Dept. of Ophthalmology 
"educi Sint: oF OTA NOLOY, VOLUME University Hoa 
AMERICAN JOURNAL OF à 
59, NO. 5, MAY 1965. lowa City, lowa 52242 1 

Tel.: (319) 356-2215 i 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 3 
AT STANFORD 
July 1 through September 12, 1975 


b Tf» $ | 1 
TO c Sy 


Held in conjunction with the Northern California Universities: D 
University of California, San Francisco b 
University of the Pacific at the Pacific Medical Center 4 
University of California, Davis 1 
Stanford University E 
Sections include Anatomy, Electron Microscopy, Microbiology and Immunol- : 


ogy, Pathology, Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Neuro-ophthalmology, Optics and Theory of 


Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, 
G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson 
and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write 
to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical 
Center, Stanford, California 94305. 


" mu 
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The Department of Ophthalmology and the College of Medicine of the 
University of lowa Announce the Fourth Course and Workshop on 


CLINICAL ECHOGRAPHY 


Ultrasonic Diagnosis of Intraocular, Orbital and Periorbital Diseases 







TIME: Basic Course, June 3, 4 and 5, 1975; Advanced Workshop (registration limited), June 5, 6 
and 7, 1975 

LOCATION: Department of Ophthalmology, University of lowa Hospitals, lowa City, lowa 

PURPOSE: Instruction and practical training in current A-, B-, and Doppler scan techniques 

PROGRAM: © Physical, Technological and Biological Basics 






* Standardization and Management of Equipment; Examination Techniques 

* Echography of Intraocular Pathology with special emphasis on differential diagnosis of 
malignant melanomas and retinoblastomas, evaluation of vitrectomy-patients, and 
foreign body management 

* Echography of Orbital and Periorbital Pathology with special emphasis on differential 
diagnosis of tumors 

* Biometry of the globe and orbit 


FACULTY 


Surgery, Arthur H. Keeney, M.D., Ph.D., Dean, College of Medicine, 
and Professor of Ophthalmology, University of Kentucky, 
Louisville, Kentucky 

Leroy McNutt, M.D., Instructor, Ophthalmology, University 
of lowa 

Ossoinig, M.D., Associate Professor and Course 










Robert W. Barnes, 
University of lowa 

Frederick C. Blodi, M.D., Professor and Head, Ophthal- 
mology, University of lowa 

Ross E. Brown, M.D., Associate Professor of Radiological 
Sciences (Ultrasound), University of Oklahoma Health Karl C. , , 
Sciences Center, Oklahoma City, Oklahoma Director, Ophthalmology, University of lowa 


: : s : Edward W. Purnell, M.D., Director of Ophthalmology, Case 
“so deme M.D., Resident, Ophthalmology, University Western Reserve University, Clevelend, Ohio 


Boren L. Hodes, M.D., Director of Clinical Eciaaiagiy, Peter Till, M.D., Director of Clinical Echography, Depart- 


t of Ophthalmol iversi i i 
Department of Ophthalmology, Northwestern University, ayant SiO imos, Il, University of Vienna, Austria 
cago, nois : , 


I : University of lowa 
Sandra L. Kaefring, Echographic Assistant, Ophthalmology, Steven Wolken, M.D., Instructor, Ophthalmology, University 
University of lowa 


of lowa 


M.D., Associate Professor, 
















For detailed program and registration contact the Course Director: 


Karl C. Ossoinig, M.D., Department of Ophthalmology, 
University of lowa Hospitals, lowa City, lowa 52242 











BOSTON UNIVERSITY SCHOOL 
OF MEDICINE 


and 


TUFTS UNIVERSITY SCHOOL 
OF MEDICINE 


announce 


A COURSE IN LACRIMAL 
SURGERY 


April 25, 1975 


Colonnade Hotel 
Boston, Massachusetts 










This course is fully accredited by the 
American Medical Association. 






For further information, please write or call 






Department of Postgraduate Education 
Boston University Medical Center 

720 Harrison Avenue, Suite 206 
Boston, Massachusetts 02118 

(617) 247-1973 












Xth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
Latest Advances in Clinical Ophthalmology 
April 20-25, 1974 


A sparkling International Congress is being 
planned. Outstanding ophthalmologists and depart- 
ments across the hemisphere have been invited to 
give their most exciting, clinically applicable cur- 
rent work during the morning sessions. The galaxy of 
papers which have already been submitted for the 
afternoon sessions, plus courses, films, etc., will 
undoubtedly make this the most outstanding clinical 
meeting of the decade. 

Combine this with the beauty of the setting in 
Puerto Rico and an outstanding social program, and 
this will certainly be a meeting that you will not 
want to miss. Many of us are bringing our families. 
Off-season rates at the hotels will have just com- 
menced. Early registration and hotel reservations 
are strongly advised. 


Registration Fee: $125.00 Members, 
$150.00 Non-Members, 
$ 40.00 Wives, 
$ 40.00 Children 


For pre-registration and further information write: 
Xth Pan American Congress of Ophthalmology 
G.P.0. Box 3642G 
San Juan, Puerto Rico 00936 
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N E W OCULAR MOTORIZED TABLE 


of 250 Ibs. 


Range of travel 9” at 1” per second. gri 


27" low, 36" high. Self leveling legs i | e 
with Shepherd casters. —— af =- 








Designed to carry one or two instru- 
ments with a conservative load weight 


Å.. 
= 
P 
; 



















Designed especially for doctor-patient 
foot and leg comfort. 


Competitively priced. Available from 
your distributor. 


Oc tment: ine. 


















P.O. Box 598 3d 
Redmond, Washington 98052 13 
fi 
b 
ANNOUNCES A ae 
THE TWENTY-SEVENTH ANNUAL CLINICAL CONFERENCE K 
Friday and Saturday, May 23 and 24, 1975, The Drake Hotel, Chicago, Illinois ) 
T r 
PROGRAM D 
Robert J. Brockhurst, M.D. "Uveitis" , 
Boston, Massachusetts "Comments on Vitreous Surgery" E 
Jorge N. Buxton, M.D. "Glaucoma following Keratoplasty" í " 
New York, New York "Pre- and Postop Considerations in Keratoplasty" 1 
D. Jackson Coleman, M.D. "Ultra Sound and Preop Work Up of Vitrectomy Patients" Br- 
New York, New York “Ultrasonography in Ocular and Orbital Tumors" 
William Cooper, M.D. "Unilateral Exophzhalmos" 
New York, New York "Ocular and Orbital Tumors’ 
Dan B. Jones, M.D. "Fungal Keratitis’ a 
Houston, Texas "Management of Nonmicrobial Keratitis'' E 
Deborah Pavan-Langston, M.D. "Medical Management of Herpetic Keratitis" : 
Boston, Massachusetts "Prognostic and Therapeutic Determinants in Herpetic Keratoplasty"' 
Arnall Patz, M.D. "Observations on the Natural History and Photocoagulation Response of Diabetic 
Baltimore, Maryland Macular Edema"' 
"Argon Laser Coagulation in Subretinal Neovascularization'' b. 
Norman Sanders, M.D. "Complications of Intraocular Lenses"' à 
North Miami Beach, Florida "Techniques and Complications of Lamellar Keratoplasty'"' E. 
William F. Hughes, M.D. Panel Discussion on "Whats New in Corneal Therapeutics" 
Chicago, Illinois Moderator 
Frank W. Newell, M.D. Panel Discussion on "Tumors of the Eye and Orbit" 
Chicago, Illinois 
THE THIRTY-FIRST ANNUAL GIFFORD MEMORIAL LECTURE D 
Y Dr. Lorenz E. Zimmerman, Washington, D.C., Friday, May 23, 1975—11:10 A.M. | 
M SE Fee: $100.00 (includes Round Table Luncheons and Dinner Dance on Friday Evening) d 
- ‘ 
fs REGISTRAR: Mrs. Arlyne R. Schulz : É 
q 1206 Oakwood Drive, McHenry, Illinois 60050, Phone: 815-385-3329 . 
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THE DEPARTMENT OF OPHTHALMOLOGY 
MEDICAL COLLEGE OF GEORGIA 


PRESENTS 


GLAUCOMA 
1975 


MAY 19-21, 1975 


HOLIDAY INN OF JEKYLL ISLAND 
JEKYLL ISLAND, GEORGIA 


GUEST FACULTY: 
DOUGLAS R. ANDERSON, M.D. 
JOSEPH S. HAAS, M.D. 
ALLAN E. KOLKER, M.D. 


FEE: $125 


FOR INFORMATION CONTACT DIVIS!ON 
OF CONTINUING EDUCATION, MEDICAL 
COLLEGE OF GEORGIA, AUGUSTA, GA 
30902. PHONE 404/828-3967. 


METROPOLITAN EYE AND EAR HOSPITAL, ATLANTA, GEORGIA 
ANNOUNCES THE SECOND ANNUAL SPRING SYMPOSIUM 


DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 


it. Complete with carrying case. 
Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 








OCULAR MANIFESTATIONS OF SYSTEMATIC DISEASE 


TO BE HELD AT THE ROYAL COACH MOTOR HOTEL, ATLANTA, GEORGIA 
APRIL 25 and 26, 1975 
CONSECUTIVELY WITH THE ATLANTA MEETING OF THE 
AMERICAN COLLEGE OF SURGEONS POST GRADUATE COURSE IN OPHTHALMOLOGY 
APRIL 23 and 24 ON TRAUMA OF THE EYE AND ADNEXA 


SPEAKERS: 


F. PHINIZY CALHOUN, M.D., EMORY UNIVERSITY SCHOOL OF MEDICINE 
FRANK L. MYERS, M.D., UNIVERSITY OF WISCONSIN 
JAMES C. TRAUTMANN, M.D., MAYO MEDICAL SCHOOL 


PROGRAM CHAIRMAN .......... 


Pe sad mints s tl WILLIAM L. EUBANKS, M.D. 


REGISTRAR: ROBERT E. HARDISON, ADMINISTRATOR 
METROPOLITAN EYE AND EAR HOSPITAL 
3223 HOWELL MILL ROAD, ATLANTA, GEORGIA 30327 


FEE: $125 


RESIDENTS: NO CHARGE 


(INCLUDES RECEPTION, DINNER, ENTERTAINMENT) 


HOTEL RESERVATIONS WILL BE MADE UPON REQUEST 






EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 


June 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects o: 
xenon arc and argon laser photocoagulation and will consist of lectures, clinica. 
demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 
Principles and Techniques of Photocoagulation Complications of Photocoagulation 
Fluorescein Angiography as Related to Potential New Uses for Lasers 
Photocoagulation Clinical Demonstrations 
Diseases Treated by Photocoagulation 
FACULTY: 
Charles L. Schepens, M.D. H. MacKenzie Freeman, M.D. Lloyd M. Aiello, M.D. 
Ichiro D. Okamura, M.D. Ronald C. Pruett, M.D. Tatsuo Hirose, M.D. 
Robert J. Brockhurst, M.D. Felipe I. Tolentino, M.D. Clement Trempe, M.D. 
J. Wallace McMeel, M.D. Oleg Pomerantzeff, Dipl. Eng. Richard Simmons, M.D. 


REGISTRATION: Fee—$250 


For registration and details 
J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 Staniford Street . Boston Massachusetts 02114 


SECOND ANNUAL CORNEAL MICROSURGERY COURSE 


UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK 
EYE AND EAR INFIRMARY 
MAY 1, 2 and 3, 1975 


SPEAKERS 


S. ARTHUR BORUCHOFF, M.D. FRANK B. HOEFLE, M.D. 
STUART I. BROWN, M.D. GERALD B. KARA, M.D. 
JORGE N. BUXTON, M.D. RICHARD H. KEATES, M.D. 
HERNANDO CARDONA, M.D. J. HARRY KING, M.D. 
D. JACKSON COLEMAN, M.D. ENRIQUE MALBRAN, M.D. 
DOMINICK DIMAIO, M.D. FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISEB 
PRACTICE MICROSURGERY SESSIONS. 


Registration limited to 20 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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Another Important Step. 


The SBP-11 is recognized for its Other significant advantages of the 
accuracy and ease of operation in SBP-11 include: 

critical perimetry field testing because e Reproducible environmental condi- 

of our constant monitoring or improve- tions for accuracy in subsequent 
ments made possible through new examinations. 

technological developments. e Constant monitoring of patient's 

One such improved feature on the fixation with sighting telescope. 
SBP-11 is a new device for occluding € Automatic recording probe with man- 
the target. Its smoothness and silence ual override (standard equipment.) 





enables the operator to achieve optimum 
accuracy of measurements. 


TOPCON SBP-11 [PP 
le 





These features combined with a reasonable price and IMMEDIATE 
AVAILABILITY should make the Topcon SBP-11 your first choice for keeping 
in step with today’s sophisticated diagnostic techniques. Contact your 
Topcon distributor or write us for details. 


-TOPCON 


A New World of Precision Optics 





sight for sore eyes. 


And for red eyes. 
J| And hot, 
Scratchy eyes. 


Albalon (naphazoline HCl) is an effective 
ocular decongestant that works fast to relieve 
painful, irritated, unsightly eyes. Its 
vasoconstricting activity lasts and lasts: for 
three hours or more with just one application — 
even with repeated insult. So Albalon gives your 
patients real convenience, plus the economy of 
fewer doses, to go along with their comfort. 

Unlike decongestants with aqueous vehicles, 
Albalon helps prevent corneal drying. It's 
formulated with soothing, protective Liquifilm ^ 
(polyvinyl alcohol 1.4%) which lubricates the eye 
and prolongs drug contact time. 


And Albalon has “Rx only” status. You 
determine how many refills a patient gets. So 
while Albalon's controlling those dry painful eyes, 
you're controlling Albalon. 


Albalon’ 


(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor. 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation. 
WARNINGS 

Should not be used in patients with narrow angle 
glaucoma. If irritation persists, or increases, 
discontinue use. 

PRECAUTIONS 

This preparation should be used only with caution in 
the presence of hypertension, cardiac irregularities, 
hyperglycemia (diabetes), hyperthyroidism. 
ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, 
systemic effects due to absorption (i.e., hypertension, 
cardiac irregularities, hyperglycemia). 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to 
four hours or less frequently, as required to relieve 
symptoms. 


AIlERCAN 


Irvine, California 
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Berpetic keratitis eee 66e Robert A. Hyndiuk, David S. 
Hull, Richard O. Schultz, George N. Chin, Peter R. Laibson, and Jay H. Krachmer 
Adenine arabinoside ............ Robert Abel, Jr., Herbert E. Kaufman, and Joel Sugar 
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Endophthalmitis. ..................---- Merlyn M. Rodrigues and Douglas MacLeod 
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(DEXAMETHASONE 0.1% 
UPHTHALMIC SUSPENSION 









c Dron-Tainer® dicnencerc 


15 ml plasti 


i 






XIDEX (dexamethasone 0.176) 


The experienced anti-inflammatory... 
Use it in iritis, cyclitis, uveitis 

and whenever you see the need 

for dexamethasone therapy 


Maxidex" (Dexamethasone) Sterile Ophthalmic Suspension 


Description: A sterile ophthalmic suspension. Each ml contains: Active: Dexamethasone (21 
Alcohol) 0.1%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methyl- 
cellulose 0.596 . Inactive: Sodium Chloride, Dried Sodium Phosphate, Polysorbate 80, Disodium 
Edetate, Citric Acid (to adjust pH), Purified Water. 

Contraindications: Acute herpes simplex, vaccinia, varicella, and most other viral diseases of the 
cornea and conjunctiva; tuberculosis, fungal disease, and acute purulent untreated infections. 
Warnings: Prolonged use may cause formation of posterior subcapsular cataracts. Use in stromal 
herpes requires great caution. Not recommended for long-term use in pregnant patients. Not 
effective in mustard gas keratitis and Sjógren's keratoconjunctivitis. 

Precautions: Institute other therapy if inflammatory reaction does not respond within a reason- 
able period. Discontinue use if sensitivity occurs.: Extensive use may cause systemic side effects. 
Ocular herpes simplex has occurred during topical steroid therapy. 

Adverse Reactions: Extensive use may cause increased intraocular pressure, intraocular tension 
should be checked frequently. In diseases causing thinning of the cornea, perforation has been 
known to occur during therapy. 

Dosage: 1 or 2 drops topically. Severe/Acute Inflammation: every 30 to 60 minutes reducing to 
every 2 to 4 hours— further reducing to every 6 to 8 hours when the favorable response is 
observed. Chronic Inflammation: every 3 to 6 hours as needed. Allergies/Minor Inflammation: 
every 3 to 4 hours until the desired response is obtained. Otic: 3 or 4 drops 2 to 4 times daily. 


6/73 
dedicated to advances in ophthalmic therapy 


Alcon Laboratories, Inc., Fort Worth, Texas 76101 





In the management of the dry eye 
and idiopathic ocular discomfort... 


Theclinician can prescribe conventicnal wet- 
ting agents or Adsorbotear™, a tear substi- 
tute containing an effective ocular wetting 
agent. Only Adsorbotear, because of its unique 
ophthalmic vehicle —-Adsorbobase™* — can 
meet the following criteria: 


@ Lower the surface tension of water 
and the tension at the water-lipid 
interface. 


@ Adsorb on the hydrophobic corneal 


ADMINISTRATION: One or two 


epithelium converting it into a hydro- drops in the eye(s) three times 
philic surface. a day or as needed 
e Facilitate optimal corneal wetting and en Oe 


uniform tear dispersion. 


Literature and 





@ Provide prolonged duration of relief 
—up to 4 hours or longer-in the treat- 
ment of dry eyes due to mucus or 
aqueous tear deficiencies. 


"ese ADSORBOTEAR" 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Certral Industrial Park. Washington, D.C. 20027 


Montreal, P.Q., Canada, Munich, Germany 


* Patent Pending 


are available on 


clinical samples 
request. 





“Say Cheese... 
The Kowa RC-2 Fundus Camera 


use. Kowa’s advanced technology 
has made the operation A-B-C sim- 
ple, but there’s no Kindergarten level 
of sophistication in performance. 


The Kowa RC-2 looks just like a 
Super-8. home movie camera. It 
weighs about the same (less than 
21⁄4 pounds) and it's really easy to 


Check these features: 


e You can use the hand-held camera 
during surgery, or immediately 
post-operatively with the patient 
upright or supine. 

eA polaroid back is available for 
both color and black and white. 

e Excellent resolution of exterior 
photography especially of the angle 
with a gonio lens. 


e The camera may be adjusted to 
record a full face. 


e Using a built-in switch over lens a 
sharp picture of a specific fundus 
area under double magnification is 
equally easily obtained. 


e The hand-held camera is easily 
converted into a stand model. 


e With the addition of a stand, motor- 
ized back and power pack it makes 
an ideal and the least expensive 
fluorescein camera. 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 3770708 
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The Logical Electron Microscope. 


Introducing the expanded 
3.5A Zeiss EM-10 system. 


We call it the Logical Electron Mi- 
croscope because it was designed with 
the researcher and his needs in mind. 
Forty years of electron microscope ex- 
perience went into its planning. The re 
sult is an instrument that, in the 3.5A, 
500,000X range, is the easiest-to-oper- 
ate, most versatile electron microscope 
ever made. 


The only truly automatic 

camera system. 

You can select any one of three 
cameras (3%” x 4", 70mm rollfilm, and 


35mm) instantaneously. 
Pushing just one button 


1. switches off the white panel 
light, 

2. raises the fluorescent screen, 

3. imprints the negative with a 





5-digit consecutive number, the magnifi- 
cation, the accelerating voltage, the year, 
and an operator key letter, 

4. sets the automatic exposure ac- 
cording to selected-area electron-density 
measurement in screen center, 

5. takes a perfectly exposed elec- 
tron micrograph, and 

6. advances the negative. 

You can take pictures all day, every 
day with unequalled efficiency. The large 
built-in dessicator holds 500 pre-loaded 
cassettes, so you always have an ample 
supply at hand. And since all information 
you need is recorded automatically on 
the negative, you don't even have to 
pause for record-keeping. 


Designed for 

flexibility. 

The most valuable accessories, 
such as the uniquely easy-to-use High 


+ 40° 


. ORIS 





An X-Ray analyzer of 
your choice can be at- 
tached at a 45° angle, 
so the specimen can 
remain horizontal for 
normal viewing and re- 
cording. 


Oe =e. = 
o — — " F 


Synapse between two glomus cells of the rat carotid body at 
various angles of tilt. Without tilt the pre- and postsynaptic mem- 
branes are indistinct, because the plane of the section is tan- 


gential to the plane of the synapse. At 


—40°, the synapse 


appears as if cut in cross-section. At + 40° a view of the synapse 
is obtained nearly orthogonal to that of —40° tiit. Taken with the 
EM-10 by Dr. Donald McDonald, Cardiovascular Research Insti- 
tute, University of California, San Francisco. 


(Since publication printing cannot show the incredible detail, 


send for full size glossies.) 


Carl Zeiss, Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 736-6070 
Los Angeles, San Francisco, Washington, D.C. 'n Canada: 45 Valleybroo 


Resolution Goniometer and any X-Ray 
analyzer of your choice, cam be added 
without exchanging specimen stages or 
lenses. Without re-alignment. Without 
restricting the microscope in any way 
for other uses. 


The High-Resolution Goniometer, 
for example, can be permanently at- 
tached to the column for convenient 
motorized sample manipulation without 
affecting the focal length, magnification, 
or resolution. It takes just & few seconds 
to change from the Goniometer specimen 
holder to any other, standard or special. 
You can see why it’s the Logical Electron 
Microscope. The logical thing for you te 
do now is to get complete details. 


Nationwide Service. 







The low-priced Zeiss EM-10 means savings to start with, and continual 
dividends in time saved and trouble-free performanee year after year. 


THE GREAT NAME IN OPTICS 





. Branches in: Atlanta, Boston, Chicage, Columbus, Houston, 
k Drive, Don Mills, Ont., M3B 2S6. Or call (416) 439-4660. 
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Photography...cinematography...TV... Zeiss optics 
make the difference for the microsurgeon. 


Only with Zeiss Operation Microscopes can you em 3. Super 8 and 16mm motion picture cameras 
us 


ploy a full range of documentation systems using the superb or without automatic exposure contrt 
j scope DIC atner tha 'enarate camera ntice «n fl , " cn iir 
microscope optics rather than separate camera optics, so the 4. TV attachments for tape record 
camera sees exactly the same field as the surgeon, from exactly or broadcast. 
the same angle, with the same magnification range For discussion of how $ late 
Thi« C 2f Wi ! : Ta c hoar NL ^ ; 

WS IS a hieved W th tne unique Zeiss beam splitter equipment or what set-up to consider for future r 
which attaches to al! Zeiss Operation Microscopes, old or new call or write Peter Hoerenz, Carl Zeiss, Inc., 444 | 
and it accepts just about any documentation system you could York, N. Y. 10018. Phone (212) 736-6070 


oM 1. 35mm cameras, including stereo and motorized In Canada: 45 Valleybrook Drive, Dor 
^ Soe aa =" E ià Ontario M3B 2S6 Phone (416) 449 4660 


ystems, with automatic exposure control; 


2. 34x444 Polaroid* black and white or color; Nationwide service. 


BRANCH OFF BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGEL ES, SAN FRANCISCO, WASHINGTON, D. C 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Above all.. 


The Ceiling Mount for all 
Zeiss Operation Microscopes 


l. Frees the O. R. floor of clutter 

2. Has absolutely noiseless 2-speed action 

3. Retracts 21" so surgical fields are fully cleared 
when no microsurgery is in progress 

.4. Has a fast disconnect coupling for removal of the 

microscope 

5. Can be controlled with utmost precision by hand 
or foot panel 

6. Adapts to any ceiling height 


7. Accepts all attachments, including cameras and 
co-observation tubes 


8. Has proven totally reliable in operation 





For complete details, write Carl Zeiss, Inc., 444 Fifth Avenue, 
New York, N. Y. 10018. Or phone (212) 736-6070. 

In Canada: write, Carl Zeiss Canada Ltd., 45 Valleybrook Drive, 
Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. 


Nationwide service. 


THE GREAT NAME IN OPTICS 
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PERMA TWEEZ® ELECTROLYSIS 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence, Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection, Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


EPPK ee 
f; E: 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
[] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-48 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 


SECTION OF OPHTHALMOLOGY 


Puerto Rico Medical Association 


Announces its Annual Summer Meeting 
for the Practicing General Ophthalmologist 
July 25, 26, and 27, 1975 
Cerromar Hotel 
Dorado, Puerto Rico 00646 


Guest Speakers: 


Peter Ballen, M.D. 

Robert S. Coles, M.D. 

Paul Henkind, M.D. 

Robert S. Jampel, M.D. 
Thomas H. Pettit, M.D. 

Felix Sabates, M.D. 
Abraham Schlossman, M.D. 


REGISTRATION FEE: $75.00—Payable to 
Annual Ophthalmology Convention of 
Puerto Rico 


For further information write to: 


Caleb Gonzalez, M.D. 
EI Centro 1 Penthouse Suite 1502 
Hato Rey, Puerto Rico 00918 
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Pilocar 

Cid 
Tin Pack 
(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl! methyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine, contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% A 

in an aqueous, buffered, stabilized solution con- 
taining potassium chloride, boric acid and 
sodium carbonate. 

ACTION: As a miotic for treatment of glaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatment of 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means, i.e.. Pilocar. for at least 12 
hours prior to emergency surgery. 

WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles— 0.5%, 1%, 276, 3%, 4% and 6% pilocar- 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same 
concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. oe 
San German, Puerto Rico 00753 COS:139 | 








The 





Glaucoma 


Savings"? 
Plan 


Cost is a troubling concern for today's 
senior citizens. And cost of long-term 
nedication can be especially worrisome for 
he glaucoma patient. 


So, why not help ease the cost burden by 


prescribing Pilocar" Twin Pack. 





ilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
:onvenient 15 ml. bottles. 

Available at a price lower than 30 ml. 


^. Pilocar Twin Pack 


(pilocarpine hydrochloride) 


vt. 
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bottles of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 
30 ml. size bottle. Patients can pack one in 
their pocket or handbag. ..leave one 
conveniently at home. 

Also, the small bottles help ma:ntain 
sterility of the solutions. 

In short, it's easy to see how patient 
dividends add up with Pilocar Twin Pack. 


classic for the cost-conscious 


Please «ee hrief siimmarv on opposite pace. 











ested therapy Tor 


nonpurulent conjunctivitis 


and blepharitis 


Vasocidin* Ophthalmic Solution for the management 
of nonpurulent conjunctivitis and blepharitis... 
Vasocidin therapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 
gram-negative microorganisms...and dependable steroid 
reduction of the concomitant inflammatory reaction... 
plus rapid yet gentle vasoconstriction. 

Clinical usage has also established the desirability of the 
10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and zew 10 ml. size. 


ind for those conditions 
vhere an ointment is indicated... 


lasocidin' Ophthalmic Ointment 


rednisolone Acetate 0.25%/Phenylephrine HCI 0. 125%/Sodium Sultacetamide 10.0% 


Vasocidin 


Prednisolone Sodium Phosphate 0.25% 
Phenylephrine HC! 0.125% 
Sodium Sulfacetamide 10.0% 


Ophthalmic Solution 


VASOCIDIN® 
STERILE 
OPHTHALMIC SOLUTION AND OPHTHALMICOINTMENT 


*INDICATIONS: Ophthalmic: Solution and Ointment — 
Based on a review of a related combination of drugs by the Nationa! 
Academy of Sciences — National Research Council and/ #r other 
information, FDA has classified the indication as follow: 
"Possibly" effective: 


For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis ( seborrheal, staphylococcal, allergic) and nonpurulent 
conjunctivitis ( allergic and bacterial). 

Final classification cf the less-than-effective indicatiom requires 
further investigation. 





CONTRAINDICATIONS: 

Solution: Contraindicated in herpes simplex, ocular tubesculosis, 
vaccinia, varicella and most other viral diseases of the corne- and 
conjunctiva; fungal diseases of the eye and most dendritic ulbers. Purulent 
conjunctivitis and purulent blepharitis are contraindicatione for topical 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, » not use in 
penetrating wounds of the cornea. 

WARNINGS: Employment of steroid medication in the treatment of 
stromal herpes simplex keratitis requires great caution, frequent slit-lamp 
microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or scler-, perforation has 
been known to occur with the use of topical steroids. Acur* purulent 
untreated infection of the eye may be masked or activity ezhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas keratit and Sjogren's 
keratoconjunctivitis. Safety of intensive or protracted use-f topical steroids 
during pregnancy has not been substantiated. 

If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 

PRECAUTIONS: As fungal infections of the cornea are »articularly prone 
to develop coincidentally with long-term local steroid appacations, fungus 
invasion must be suspected in any persistent corneal ulce-ation where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent consiminating the 
dropper-tip and solution, care should be taken not to touen the eyelids or 
surrounding area with the dropper-tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect from sight. 

Solutions containing phenylephrine hydrochloride ma» darken on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 

ADVERSE REACTIONS: Glaucoma with optic nerve camage, visual 
acuity and field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated frem ocular tissues, 
perforation of the globe. 


See Package Insert for Full Prescribing Information. 
SMP Division 
Cooper Laboratories (P.R.). Inc. 
San German, Puerto Rico 00753 


pde 


NOW 
AVAILABLE - 


REFERENCE 
WALL 
CHART 





beer. 
in the "Sub. 160 in the “200 ser 27ed for use with the same 
ge " Series” fit unde, fit under the each of 
e |dentifies each implant 200 SERIES the Circling Band sag" Cling Band +249 
*240 BAN. —. as d : 
e Illustrates implant enr o- 08 SUB-100 SERIES 
dimensions and cross- fe, ^o s iib 
sectional profiles — Cr Se A 
—— F =~ *40 BAND 
PS ed SAU * 2] 
* Provides quick visual ecc MO w dh tr 
"2 *31 STRip 


reference during 
pre-op work up and 


surgery 


Fao oreet e LJ ^32 STRIP 


— 


HE MIS Pepe pa ANO ! | "e 
FOR wing oe pom. T *78G TIRE 


w *77G 


e Enables OR personnel 
to respond quickly to 
surgeon's requirements 





e Easy to read, size 

















18” x 28” 
*240 BAND FOR SECURING pecs SI te up Cope iy 
*250 CLip ES SF. ENDS or Maree ET ita 
*260 BOAT S - 
~ KJ Oo em 
722 BUTTON ADDITIONAL IMPLAN Soar j Ge *50 Cup y 
TS *60 
D Wa. MERIDIONAL FOR The 200 AND BOAT 
= MAL o MEDDONA. SUB-100 SERIES 
QE GA \ um Ae cca 
^ | Ir Am 
^ * ECC E eae e 
HERE D ee tmn, X Td CE ee ee eT 
CUN UNTERE D Dieta aer P Mt NS Re Sen 
Wi ETERS. = 
A a RR a 8 RARE GERA RE ARR Şa Şa 80 — 80M omm Ax: 
a —M— "— 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 
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Wall charts also available from Storz Instrument Company 
3365 Tree Court Industrial Blvd., St. Louis, Missouri 63122 
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ew Liquifilm Forte enhanced 


ocular lubricant 


When you find that your patient with 
really dry, “sandy” eyes gets only fleeting 
relief from conventional tear substitutes, 
consider new Liquifilm® Forte. 

New Liquifilm Forte contains more 
than twice the usual polyvinyl alcohol con- 
centration which combines with dextrose 
to produce optimum viscosity. 

* And optimum viscosity means pro- 
longed relief from dry-eye itching and 
burning. Yet unlike more viscous tear sub- 
stitutes, you'll hear a minimum of com- 


Designed for the chronic user, new 
Liquifilm Forte is balanced, buffered and 
isotonic for consistent comfort in the eye. 
And, new Liquifilm Forte is sapplied in a 
full one ounce bottle for maximum patient 
economy. 

Now you have a complete range of ad- 
junctive dry-eye therapy from Allergan: 
Liquifilm® Tears for routine artificial tear 
use; Lacri-Lube^ sterile ophthalmic oint- 
ment for nighttime lubricaticn; and new 
Liquifilm Forte...for the drier dry eye. 







Setting up 
a new office 
soon? 


OPTICAL ASSOCIATES WILL GUARANTEE 
THE LIST PRICE AT THE TIME YOUR 
ORDER IS PLACED AS LONG AS 
YOU ACCEPT DELIVERY WITHIN 
SIX MONTHS FROM 
DATE OF ORDER... 














SERVICE . . . an important part of the equipment we sell! 


Optical Associates is the only full service instrument supplier in the 
industry . . . we'll handle everything you need including design, con- 
struction, remodeling, furniture, instruments, repairs, etc. 


We're equipped to sell and service optical instruments throughout the U.S. 


Financing and leasing plans are available. 


€ MAJOR MANUFACTURERS REPRESENTED @ LOANERS AVAILABLE 
e BIDS PROVIDED ON NEW PURCHASES e TRADE-INS ON PURCHASES 
@ LARGE INVENTORIES FOR PROMPT SERVICE 


Call us collect for a bid on your next instrument purchase. 


optical associates, inc. 


211 N. MERAMEC / CLAYTON, MO. 63105 
TELEPHONE (314) 726-3232 
(Ophthalmic Instrument Sales, Inc.) 
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Softeon 


(vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary |n any case, an interim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 20%! 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5596 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, was unchanged in 30%, and worsened in only 3%' 


A chance to preserve and even improve 
visual acuity during therapy 
Before SOFTCON, treatment for severe corneal 


edema usually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 





with bullous keratopathy showed that visual acuity NOME ironiak DM Adesso 
b " m . re) , € € 
improved significantly in 33%, remained unchanged cornea appears GOSI aan 


in 63%, and declined in only 4%! Acuity 20/160. 


After almost 2 years of co 
tinuous SOFTCCN bandaa 
lens wear. 5% hypertonic salin 
solution b.i.d. Acuity 20/2 
with overspectacles. 
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Sottcon 


(vitilcon.\) 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flex ble shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
5576 water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

The lens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
cause serious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 


Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 


Excessivetear ng, unusual eye secretions, 
and photophcobia are not normal: if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 


Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresforanv reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients usng this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY : 


Final wearing status 

Lens wear continued....... 6596 
Lens therapy sompleted.....23% 
Lens wear terminated. ...... 9% 
INOUBIOION det uu aS Mos 396 
Untoward experience 
during lens therapy 
OGL ae y o CY LESE 2 896 
Type of urtoward 
experience 

Done ion. A sais) use 24 
jot: g OL S PEE ^ out Cd + $y 18 
NSC OOTO xw xc cL pes 14 
Uncomfortable... bee. 46 
Depositon enm. ... su. 24 
NOt Stated 24 29727 ina qute 5 





conjunctivitis, cendida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP. followed by a rinse with luke- 
warm Lensrins NP. Anylensremoved from 
the eye should bedisinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 

may be fitted with lenses in refracting 
powers ranging from high minus 
(— 25.00 D) to high plus (4- 25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
is tc be worn continuously, for 24 hours a 
day, following initial application. Fatients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


Base Curves 7.8  OverallChord 13.5 
(mm of radius) 8. 1 Diameters (mm) 14.0 
84 14.5 
8.7 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP: type | glass vials, 5 cc.; sili- 

cone rubber stoppers: aluminum seals: 

Crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference 1. Data on file, Softcon 
Products, Div.,Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morrs 
Plains, New Jersey 07950. 
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Anti-traumatic Ultrasonic Predictable and Safe 
Jur tip moves longitudinally Aspiration System 
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Innovation is in your hands with 
ETHICON* needle/sutures 
for ophthalmic microsurgery. 





Most comprehensive line of fine wire 
MICRO-POINT* Spatula needles. 
Double armed in a new see-through package - 

with removable needle parks for ease of delivery. 


*Trademark 


ETHICON 


“ETHICON 


position. 





Accommodative esotropia may prevent 


achild from developing the skills necessary 


for competitive sports. Lack of binocular 


single vision may affect school work as well 


as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 
Diagnosis...To help determine if there 
is an accommodative basis for the eso- 


tropia, onedrop of PHOSPHOLINE IODIDE 


0.12596 may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
-tinued use of PHOSPHOLINE IODIDE 

. aloneis often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 


the accommodative convergence/accom- 


modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 


If surgery is necessary, postoperative use 


of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


. Phospholine 


e ® 
lodide 
(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
SOLUTION) 
in the diagnosis and 
treatment of accom- 
modative esotropia 
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BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE * 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLU WON) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase imnibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias wath a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the pessibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the »eonate. 

2. Succinylcholine should be administered only with gseat caution, if 
at all, prior to or during general anesthesia to patients reeeiving anti- 
cholinesterase medication because of possible respiratc7y or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma wath 
PHOSPHOLINE IODIDE in patients who are at the same time under- _ 
going treatment with systemic anticholinesterase medications for | 
myasthenia gravis, because of possible adverse additive effects. | 
Precautions: 1. Gonioscopyisrecommended prior toinit ation 

2. Where there is a quiescent uveitis or a history of this condition, — 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary mascle contrac- - 
tion that may occur. | 

3. While systemic effects are infrequent, proper use c the drug 
requires digital compression of the nasolacrimal ducts sor a minute or 
two following instillation to minimize drainage into the rasal chamber - 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur, 

5. Patients receiving PHOSPHOLINE IODIDE who ae exposed to _ 
carbamate or organophosphate type insecticides a (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure te such pesticides 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with exteme caution. if ¿ 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, Parkinsonism. anc 
other disorders that may respond adversely to vagotenic effects. | 

7. Anticholinesterase drugs should be employed psor to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. | 
Adverse Reactions: 1. Stinging, burning, lacrimatior lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopii 
with visual blurring may occur. 

2. Retinal detachment has been reported occasiorally. 

3. Activation of latent iritis or uveitis may Occur. 

4. Iris cysts may form, and if treatment is continuet, may enlarge 
and obscure vision. This occurrence is more frequemt in children. 

The cysts usually shrink upon discontinuance of thenedication, re- 
duction in strength of the drops or frequency of insti&ation. Rarely. 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickenmg, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations sould accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated byprescribing a 
sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: PROTOPAM' 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. niravenously, 
artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0 03% solution; 3.0 mg. package for 0.9656 solution. 

6.25 mg. package for 0.125% solution. 12.5 mg, package for 0.25% 
solution. Also contains potassium acetate (sodiurr hydroxide or acetic 
acid may have been incorporated to adjust pH dumng manufacturing) 
chlorobutanol (chloral derivative), mannitol, boricacid and exsiccated 
sodium phosphate. 


qun, The Ophthalmos Division 
«€» | AYERST LABORATORIES 
^m* | New York, N.Y. 10017 7312 
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PEHKINS HAND-HELD 
APPLANATION TONOME IER 


The Perkins hand-held applanation tonometer features a 
Goldmann doubling prism mounted on a counterbalanced arm. 
The change in force is obtained by the rotation of a spiral spring. 
Therefore the instrument can be used with your patient in any 
position—reclining or upright. 


` The operating principle isthe same as 
the Goldmann applanation tonometer. The 
applanating surface is placed in contact 
with the cornea, and the force applied is 
varied until a fixed diameter of applanation 
is achieved. 


Beautifully designed and constructed 
for outstanding convenience and ease of 
operation. Bearing pivots of hardened 
steel work in synthetic sapphire jewel 
‘earings. Constant flicker-free illumination 
is provided by power cells housed in the 
base. With proper care this fine instrument 
will provide you with long, dependable 
service. A certificate of accuracy is issued 
with each instrument. 
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HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
* "ww 137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
ATLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 





Fantastic savings on new 


latest model lensmeters, joy 


stick slit lamps, trial frames, 
trial sets, ophthalmic chairs, 
stands, single bank phorop- 
ters and metal eye glass 
frames. Write or call 503- 
357-7475 National Publica- 
tions, Box 42, Forest Grove, 


Oregon 97116. 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of cp- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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brand of 


gentamicin sulfate, UsP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide var ety of pathogenic gram-negative 
and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalentto 3. ma. gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives. 

ACTIONS The gram-positive bacterja against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includin 
certain strains that are resistant to penicillin; Group 
beta-hemolytic anc nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyp'ius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may 
occur in the future as resistance has been produced 
with difficulty in vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections ofthe external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
ponpon kerattis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 
onents. 
WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It Should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye 
PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to Zen dece of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSEREACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile. 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, 
Y%-ounce tube, boxes of one and six. Store away from 


heat. NOVEMBER 1973 


For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 

elf ^ 


. Schering Corporation 
Kenilworth, N.J. 07033 
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eye opener in 
bacterial 
conjunctivitis 

a Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae, 
M. lacunata, Enterobacter aerogenes (formerly Aero- 


bacter), H. aegyptius and Neisseria Sp., including 
N. gonorrhoeae 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae. 





m Clears up infections of the external eye and 
adnexa due to problem organisms: P. aerugino: 
(certain strains) and Proteus sp. (sensitive strait 
both indole-positive and -negative). 


m Clears up infections* of the external eye and a 
generally without sensitivity reactions and irritati 
No significant organism resistance to cate. This 
occur in the future. Resistance to gentamicin 
has been produced (with difficulty) in wtro 

by repeated exposures. 


Clears up 
external eye infection: 
caused by a wide ranc 
of ocular pathogens 


* due to susceptible organisms. 





WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIV 


Gentamicin sulfate, u.s.P 


Each ml. or gram contains gentamicin sulfate 
an iivalent ta 3 () ma. aentamicin. 


Solution-stenile 
Ointment-Sterile 


Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 


Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


Opticokinetic Drums 


No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

No. 303 

same as Style 300, except for smaller size, which 
fits in medical bag. 


1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 

* 9,10, 15and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 

* Generous supply of printed recording charts 
included. 

* 1-1/2 and 2 meter screens available on 
special order. 





For full details and complete line catalog, write or phone: 


( i.) DA: -LAUR INCORPORATED 


DEPT. J 5 BRIDGE STREET, WATERTOWN, MASS. 02172 e (617) 926-0110 
Designed b y Ophthalmologists for Ophthalmologists ® 


A New Text- 


PEDIATRIC OPHTHALMOLOGY 


Edited by Robison D. Harley, MD 

Prof. & Chairman of Ophthalmology, 
Temple Univ. Health Sciences Center; 
Dir. of Pediatric Ophthalmology, 

Wills Eye Hospital; 

Chief Attending Surgeon, 

St. Christopher's Hospital for Children 
About 1100 pages, 940 fias. 

About $55. Just Ready. Order #4525-9. 
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Send me 4525-9, 
Harley: Pediatric Ophthalmology, 
About $55.00. 


M 


NAME 





ADDRESS 


Recent developments in ophthalmology are applied to the special 
considerations of eye problems in children in this new text. 46 
contributors—authorities from Wills Eye Hospital, St. Chris- 
topher's Hospital for Children and Temple University—bring their 
expertise to a book of particular interest to the resident and »rac- 
titioner. 


You'll find in-depth discussions of disorders affecting each czular 
structure, as well as congenital abnormalities, inflammations, de- 
generations and tumors. Specially featured are recent findings 
relating to inborn errors of metabolism, genetic syndromes, czular 
pathology, corneal disorders and strabismus. Its comprehersive- 
ness is unexcelled. 


CONTENTS 


. Growth and Development of the Eye 

. Genetics in Pediatric Ophthalmology 

. Ophthalmic Examination of Infants and Children 

. Diagnostic Techniques 

. Refraction and Heterophoria 

. Strabismus 

. Amblyopia 

. Diseases of the Orbit 

. Diseases of the Lacrimal Apparatus 

10. Disorders of the Lids 

11. Disorders of the Conjunctiva 

12. Diseases of the Cornea 

13. Disorders of the Uveal Tract 

14. Diseases of the Retina and Vitreous 

15. Disorders of the Lens 

16. Glaucoma in Infants and Children 

17. Trauma of the Globe, Adnexa and Orbital Walls: 
Prophylaxis and Immediate Therapy 

18. Pediatric Neuro-ophthalmology 

19. Inborn Errors of Metabolism Affecting the Eye 

20. Ocular Changes in Pediatric Systemic Disorders 

21. Radiologic Diagnosis and Therapy in Pediatric Ophthalmology 

22. Corneal and Scleral Contact Lenses in Children 

23. Orthoptics and Pleoptics 

24. Reading Disabilities in Children (Dyslexia) 

25. Emotional Components in Pediatric Ophthalmology 

26. Differential Diagnosis of Leukocoria 

27. Uses of Electroretinography in Pediatric Ophthalmology 

28. The Visually Handicapped Child 

29. Anesthesia in the Pediatric Patient for Surgery of the Eye 

30. Ocular Changes in Skin Disorders 

31. Ocular Manifestations of Skeletal Disorders 

32. Optical Aids for Children with Subnormal Vision 

33. Tumors of the Eye, Lids and Orbit in Children 


OONA ONZ 


AJO 4/75 


West Washington Square 
Philadelphia, Pa. 19105 





(J Please bill me O Check enclosed— 
Saunders pays postage & handling if check accompanies orcer. 





Diamox preserves the 
Acetazolamide 


Diamox-all forms 
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secretion of aqueous humor and thus intraocular pressure. 


DIAMOX retards loss of peripher: 
vision in glaucoma* by reducing 









*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and 
Parenteral only: For adjunctive 
treatment of: edema due to conges- 
tive heart failure; drug-induced 
edema; centrencephalic epilepsies 
(petit mal, unlocalized seizures). 
All forms: Chronic simple (open 
angle) glaucoma, secondary glau- 
coma, and preoperatively in acute 
angle closure glaucoma where delay 
of surgery is desired in order to 
lower intraocular pressure. 

Contraindications: When 
sodium and/or potassium serum 
levels are depressed, in marked 
kidney and liver disease or dys- 
function, suprarenal gland failure 
and hyperchloremic acidosis. Long- 
term use in chronic noncongestive 
angle closure glaucoma. 


Warning: Although terato- 
genic and embryocidal effects 
demonstrated in mice at more than 
ten times the equivalent therapeu- 


tic doses have not been evidenced in 


humans, do not use DIAMOX in 
pregnancy. especially during the 
first trimester, unless expected 
benefits outweigh these potential 
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Precautions: Increasing the 
dose may increase drowsiness and 
paresthesia and decrease diuresis. 
Adverse reactions common to all 
sulfonamide derivatives may occur: 
fever, rash, crystalluria, renal 
calculus, bone marrow depression, 
thrombocytopenic purpura, hemo- 
lytic anemia, leukopenia, pancy- 
topenia, agranulocytosis. Early 
detection is advised and if such 
occur, discontinue drug and 
institute appropriate therapy. 


Adverse Reactions: Short- 
term therapy: (minimal) pares- 
thesias. particularly a “tingling” 
feeling in the extremities: some loss 
of appetite, polyuria, drowsiness. 
confusion. Long-term therapy: An 
acidotic state may supervene 
usually corrected by bicarbonate. 
Transient myopia. 

Other: (occasional) urticaria. 
melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid 
paralysis, convulsions. 


Diamox Sequels add convenience to control 
Acetazolamide Sustained Release Capsules 500 mg. b.i.d. 








Diamox" Sequels’ Offer: Diamox' 


Acetazolamide 
Simple b.i.d. Schedule Smooth, Round-the-Clock 
Once-in-the-morning, Control 125 mg./250 mg. Tablets 


once-in-the-evening Continuous drug Diamox Sequels' 

regimen reduces likeli- action helps even out Acetazolamide Sustained Release 

hood of skipped doses. erratic peak-pressure Capsules 500 mg. b.i.d. 
xus Diamox'Parentera! 

Prolonged Therapeutic And DIAMOX Acet- — Sodium Acetazolamide Vials o: 500 mg 

Effect azolamide does not inter- with sodium hydroxide to adjus 


Sustained release of ^ fere with the activity of pH to approximately 9.2 


medication achieves con- — miotics or other topicals. The First Family o£. 
Systemic Glancoma" Therapy... 


tinuous drug action to In fact, it often provides a 
effectively decrease secre- complementary effect 
tion of aqueous humor. when used with miotics. 


— LEDERLE L4 BORATOR 
z A Division of American Cyana 
je Company. Pearl River New York L 
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MIS IU 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 eps 2.5% 
Preservatives: Methylparaben and Propylparaben 







VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


¢ Helps maintain a tight 
lens fit a 


IEN e Index of refraction 1.336 


à Apply small amount of Gel to inner surface of Gonio lens. 
sae Available in 4 ounce ophthalmic tubes. 
ie à 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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-Is Joined With Topcon Quality 


e An E pai . b . " 
mÜÓC——l size. Slit width is also 
ub. | continuously varable 





B Adjustable Slit 
Length And Slit Width 
The slit length is con- 
tinuously variable from 

1 to 8mm, or click- stops 
at 8mm, 5mm, 3mm, 


Topcon's new SL-3 slit 
lamp combines a proven 
mechanical design with r 
superior illumination, pre- 
cise slit adjustment, and 
unexcelled optical quality. 
The result is a reliable slit 
lamp that is exceptionally 
versatile and easy-to-use. 
Consider these advan- [ 
tages of the SL-3 before | 
making any decision to 4 
purchase a slit lamp: 


< 































from O to 8mm. 

| B Easy Filter 
| Adjustments 
Four filters can be 
easily inserted in-o the 
light path: cobalt blue, 
red-free, heat absorp- 
tion and neutral censity. 
B Magnificatior 
Easily Adjustable to 
10X, 16X, Or 25X. 
When 10X eyepieces 
are used, lever o^ 
microscope allows 
. magnification increase 

to 16X, without -e- 
focusing. With s-and- 
ard accessory 16X eye- 
pieces, magnification 
can be increased to 25X 
B Hruby Lens Is 
Standard Accessory. 
When attached to the 
guide plate, the Hruby 
lens is coupled to all 
movements of micro- 
scope while lens itself 
maintains same dis- 
tance from the cornea. 
Useful for fundus 
examination. 
B Exclusive Fixation 
Device. 





























Image features con- 
— tinuous rotation capa- 
bilities from O-180°, 
or can be “ap seth | 
8t'0*^, 459, 90», 135°, 
and 180°. 
E Viewing of Hori- 


| zontal Sections 














The horizontal slit beam 
= may be inclined up to 


























TR 20° from the axis of 
. Observation by tilting 
rn » illumination system. 
pet d. coc eaa of 
horizontal sections 
"which are particularly 

JA useful in gonioscopy and 
us examination. 
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The Topcon SL-3 also offers several optional accessories, including the . 
famous Goldman Applanation Tonometer for easy attachment. Best o 
the SL-3 IS AVAILABLE FOR PROMPT DELIVERY. Contact your Ic 


tor or write to us for details. 
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A New World of Precision’ 





A special fixation 
marker can be focused 
to the individual 
patient's refraction. 
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Thousands in use... 


The NON-CONTACT 
Tonometer by 
American Optical 











?ermits accurate measurement of intra- 
cular pressure without physically con- 
acting the patient's eye. The applanati ng 
nedium is a brief controlled puff of air. 
rhe patient experiences no pain or dis- 









comfort and lid retraction or anesthetic 


are unnecessary. 


After alignment, measurement takes just 
a few milliseconds. A built-in special pur- 
pose computer determines IOP and in- 
stantly gives a digital read-out in mm Hg 
on the display panel. This reading offers 
a guide to further investigation or referral. 


This unique instrument also features fail 
safe circuitry that permits release of air 
pulse only if alignment is correct. Anyone 
can achieve operating competence after 
a brief period of instruction. Thousands 
of these instruments are currently in use, 
many by paraprofessional personnel. 


The AO NON-CONTACT 
Tonometer is availablg 
for early delivery. 











Mail this coupon today 
American Optical, 
Eggert Rd., Buffalo, N.Y. 14215 
Gentlemen: 

Please send full color brochure, reprints of tech- 
nical and clinical papers and demonstration site 
for the AO NON-CONTACT Tonometer. v. 
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Yes, Doctor.” 


I promise to wet. 

I promise to soak. 
I promise to clean. 
I promise to cushion. 





b 


Promises, promises. 


You've seen her type before. 

She's quite sincere. She really 
tries to follow your lens care instruc- 
tions. But after a few months' expe- 
rience with her new hard lenses, she 
finds it's just too bothersome. And 
confusing. So she gives up taking 
care of her contact lenses. 

Now there's an easy way to 
help keep this patient honest. 


99 


Total® The contact lens solu- 
tion that does it all: wets, soaks, 
cleans and cushions. 

Everything your patient needs 
for comfortable and antiseptically 
clean contact lenses is contained in a 
single package of Total® There’s 
even a free, fresh lens storage case 
every time your patient buys Total® 


AIlERGAN 


Irvine, California/Pointe Claire, P.O. Canada 
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Indentation , _ 
Funnel set 


... for biomicroscopic examination 
of the eye with the Goldmann | i 
three mirror contact lens. Ideally aiuta Tirit 
suited for visualization of the outer- : 

most peripheral fundus. 3 
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For more information ask your E m 
5parta representative for a demon- F 
stration, or request a copy of our 
illustrated brochure. , 

Ref. G. Eisner, M.D., “Attachment for Slit-Lamp Contact 


Glass with Indentor of Variable Length”, American Journal of 
Ophthalmology, 76, (November, 1973), 845. 





SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J.O7006 / (201) 575-1344 








It took five years of experimentation, trial 
and re-trial to develop the first of a new, safer 
generation of ophthalmic steroids — HMS 
(medrysone). 

NOW, six years after its introduction, clin- 
ical success continues to confirm HMS 
effectiveness in the treatment of superficial 
ocular inflammation. Disorders like allergic 
conjunctivitis, vernal conjunctivitis and 
episcleritis respond to HMS. 

And for those conditions just beyond the 


HMG (medrysone 1%) 


Liquifilm * Ophthalmic Suspension 


CONTRAINDICATIONS HMS* (medrysone) is contrain- 
dicated in the following conditions: Acute superficial 
herpes simplex. Viral diseases of the conjunctiva and 
cornea. Ocular tuberculosis. Fungal diseases of the eye. 
Hypersensitivity to any of the components of the drug. 


WARNINGS 1. Acute purulent untreated infections of the 
eye may be masked, enhanced or activated by the pres- 
ence of steroid medication. 2. Corneal or scleral perfora- 
tion occasionally has been reported with prolonged use of 
topical steroids. In high dosage they have been associ- 
ated with corneal thinning. 3. Prolonged use of topical 
steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and de- 
fects in visual acuity and fields of vision. However, data 
from 2 uncontrolled studies '-? indicate that in patients 
with increased intraocular pressure and in those suscep- 
tible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS 
than with dexamethasone or betamethasone. 4. Prolonged 
use of topical corticosteroids may rarely be associated 
with development of posterior subcapsular cataracts. 
5. Systemic absorption and systemic side effects may 
result with the use of topical steroids. 6 HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as 


Mild and safer by design 





control of decongestants, HMS provides the 
mild anti-inflammatory activity that may be 
needed — without compromising safety 
(HMS has less tendency than does dexa- 
methasone to raise IOP.) In fact, it's the only 
ocular steroid approved for epinephrine 
sensitivity in your glaucoma patients. 

The next time you prescribe a steroid for 
mild ocular inflammation, choose the product 
that fits the condition. 

Choose HMS... mild by design. 


its therapeutic effectiveness has not been demonstrated 
in these conditions. 7. Steroid medication in the presence 
of stromal herpes simplex requires great caution; frequent 
slit lamp microscopy is suggested. 8. Prolonged use may 
aid in the establishment of secondary ocular infections 
from fungi and viruses liberated from ocular tissue. Use 
in Pregnancy: The use of topical steroids in pregnancy 
should be limited to conditions serious enough to warrant 
such treatment, so that possible risk to the fetus may be 
justified by the expected benefit to the mother. 


PRECAUTIONS With prolonged use of HMS (medrysone 
the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where 
a steroid has been used, or is in use, fungal infection 
should be suspected. 


ADVERSE REACTIONS Occasional transient stinging 
and burning may occur on instillation 


DOSAGE AND ADMINISTRATION One drop instilled in 
the conjunctival sac up to every four hours. 


A ERCAN Irvine, California / 
Pointe Claire, P.Q., Canada 





Why buy HALF a Slitlamp? 










MARCO V 


is here 








Hruby lens 


Tilt mechanism 
Elevation control 


IMMEDIATE DEUVERV 
from your local distributor. 





An M ARCO | 1409 San Marco Boulevard 
Jacksonville, Florida 32207 (904)396-4210 


Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 


indications: Only in the treatment of herpes simplex keratitis. 


Description: Stoxil' Ophthalmic Solution contains idoxuridine (5-iodo-2- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. 
Preserved with thimerosal, 1:50,000. Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg. /gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 


Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 


Warning: Usage in Pregnancy —Idoxuridine should be administered with 
caution in pregnancy or in women of childbearing potential. Although tera- 
togenic effects were reported in one study with rabbits when idoxuridine 
was instilled into the eye, these effects were not observed in a subsequent, 
more detailed study, even at doses substantially higher than those in the 
preceding study. 

Precautions: Some strains of herpes simplex appear to be resistant. If there 
is no response in epithelial infections after 7 or 8 days of treatment, other 
forms of therapy should be considered. 


The recommended frequency and duration of administration should not be 
exceeded. 


'Stoxil' is not effective in corneal inflammations in which the virus is not 
present. 

Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 

'Stoxil' Ophthalmic Solution should not be mixed with other medications. 
Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported 
Photophobia has occurred. Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epithelium have been observed. The 
; punctate lesions may be a manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 
Stability: The Solution should be stored in refrigerator until dispensed. 
'Stoxil' Ophthalmic Ointment does not require refrigeration. 
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Day and Night 
Stoxil 

works against 

Herpes Simplex 

Keratitis 

two dosage forms for 

patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laborato 


Division of SmithKline Corporation 
Philadelphia, Pa. 19101 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


e Needs no refrigeration 

e Needs no reconstitution 

e Needs no eyedropper 

e Stable at room temperature 
forthree years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 


When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


e Oral carbonic anhydrase inhibitor 

e Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

e Onset of action usually within an hour; 
maximal effect is observed in 2 to 4 hours 

e Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 





For brief summaries of prescribing information on 
DARANIDE and HUMORSOL , please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 
Warnings: Should be administered with extreme caution to 
patients with myasthenia gravis who are on systemic anti- 
cholinesterase therapy; conversely, systemic anticholines- 
terase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex. 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
Or On respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 

Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 

Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur, 

Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 

Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 

Despite observance of all precautions, repeated administra- 
tion may cause depression of the concentration of cholines- 
nee in the serum and erythrocytes, with resultant systemic 
effects. 

Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
Sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 
Prolonged use may cause conjunctival thickening and ob- 
Struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults. proportionatelv less 









for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 

Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 2 hours, 
consider other measures. Keep frequency pf use to a mini- 
mum in all patients, but especially in children. | 
Since technic is crucial to proper and safe administration, 
consult prescribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as preservative. 


For more detailed information, consult your MSD representative 
or see full prescribing information. Merck Sharp & Dohme, Division 
of Merck & Co., Inc., West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adreno-..— 


cortical insufficiency, hyperchloremic acidosis, or conditions 
in which serum levels of sodium or potassium are depressed. 
should not be used in patients with severe pulmonary obstruc- 
tion who are unable to increase their alveolar ventilation 
since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of 
childbearing age or in pregnancy, especially during the first 
trimester, unless the benefits to be expected outweigh po- 
tential adverse effects. 

Precautions: Potassium excretion is increased and hypokale- 
mia may develop with brisk diuresis, when severe cirrhosis is 
present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Hypokalemia can sensitize or 
exaggerate the response of the heart to the toxic effects of 
digitalis. Hypokalemia may be avoided or treated by use of 
potassium chloride or giving foods with a high potassium 
content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal disturb- 
ances (anorexia, nausea, vomiting), loss of weight, constipa- 
tion, urinary frequency, renal colic, renal calculi, mild skin 
eruptions, pruritus, leukopenia, agranulocytosis, thrombocyto- 
penia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, 
dizziness, ataxia, tremor, tinnitus, and paresthesias of hands, 
feet, and tongue. 


How Supplied: Tablets containing 50 mg dichlorphenamidewuas 


each, in bottles of 100. 


For more detailed information, consult your M SD 
MSD representative or see full prescribing MERCK 
information. Merck Sharp & Dohme, Division HARPS 
of Merck & Co.. Iut Wast Pnint Pa 194AR HAA 


THE GUIBOR 
EXPO BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corneal exposure, lid 
scarring with exposure keratopathy, ptosis surgery, dry 
eye (keratitis sicca). Useful in those conditions where cor- 
neal exposure occurs and a moist chamber is desirable. 
Vision is not hindered or occluded. 
F PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each individually pack- 
aged & sterile. 


THE GUIBOR 
LACRIMAL DRAIN 





*Star-Glo Industries Patent No. 3484337 


INDICATIONS: conjunctivo dacrocystorhinostomy, primary 
canaliculi occlusion, obstruction following previous radiation 
therapy, following removal of the lacrimal sac, and con- 
genital absence or obstruction of the canaliculi. 
CONSTRUCTION: A semi-rigid tube composed of a silicone 
rubber with a specially bonded teflon lining* for the absolute 
maximum in drainage or fluid transport. Problems such as 
= incrustation and the like are practically elimi- 
nated. 

AVAILABILITY: Each tube is individually packaged and 
sterile. Adult & Pediatric sizes. 


THE GUIBOR 
CANALICULUS INTUBATION 


INDICATIONS: Traumatic reconstruction of lacerated cana- 
liculus and those cases involving dacrocystorhynostomy 
with obstruction of the common canaliculus and in children 
with lacrimal obstruction. 


CONSTRUCTION: Two specially arched stainless stee! probes 
bonded to an intermediary length of silicone tubing 


AVAILABILITY: Each intubation set is individually packaged 
and sterile. Adult and Pediatric sizes. 
U.S. Pat. pend. 


THE GUIBOR 
EXPO BUBBLE BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical application following 
1) cataracts 2) corneal grafting 3) oculoplastic surgery 
4) extraocular muscle surgery 5) cosmetic blepheroplasty. 
The bubble provides protection, immediate vision, moist 
chamber, sterility, and disposability. 
PLIABLE 

CONTOUR FITTED 

HYPOALLERGENIC 
AVAILABILITY: In boxes of 12 unts each individually pack- 
aged & sterile. 

U.S. Pat. pend. 


ORDER BLANK 


Expo Bandage @ $3.60/dozen 


Canaliculus Intubation Set (Adult or Pediatric) @ $7.00 ea. 


Lacrimal Drain @ $17.50 ea. 


Expo Bubble bandage @ $5.40/doz. 


TOTAL 


TO ADDRESS 


make all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. Box 229, New York, N.Y. 10033, Tel: 201-444-0300 





OPHTHALMOLOGISTS 
WANTING THE 
SERVICES OF 
A CERTIFIED 
ORTHOPTIST 


may write to: 


A.A.C.O. PLACEMENT SERVICE 
Margaret Ellis 
Doctors Center, Ste. 1670 
7000 Fannin 
Houston, Texas 77025 


Requests are sent to Certified Orthoptists 
semiannually. 


Available Orthoptists will contact the 
Ophthalmologist directly 


Faculty position available in the Di- 
vision of Ophthalmology, Depart- 
ment of Surgery, Stanford Univer- 
sity Medical Center, Stanford, Cali- 
fornia, based at the Assistant Pro- 
fessor of Surgery (Ophthalmology) 
level. Specialty training in cornea 
and external disease desired. Po- 
sition would include clinical as well 
as investigative activities. Stanford 
University has an equal opportunity 
through affirmative action program. 
Please send inquiries including cur- 
riculum vitae to A. Ralph Rosen- 
thal, M.D., Division of Ophthalmol- 
ogy, Room A-227, Stanford Univer- 
sity Medical Center, Stanford, Cali- 
fornia 94305. 





VASOCON-A 
OPHTHALMIC 


Description: A sterile ophthalmic solution having 
the following composition: 


Naphazoline hydrochloride ...................... 0.05 95 
Antazoline phosphate ................. 0.5 % 
Boric acid ...... DANT COPIAR vats ote keene 12 % 


Phenylmercuric acetate (preservative) ... 0.002% 
Sodium carbonate anhydrous and 
sodium chloride. 


Action: VASOCON-A combines the effects of the 
antihistamine, Antazoline, and the decongestant, 
Naphazoline. 


Indications: 

Based on a review of a related combination 
of drugs by the National Academy ef Sci- 
ences—National Research Council and/or 
other information, FDA has classified the 
indications as follows: 


"Possibly" effective: 

For relief of ocular irritation and/or conges- 
tion or for the treatment of allergic, inflam- 
matory, or infectious-ocular conditions. 
Final classification of the less-than-effective 
indication requires further investigation. 





Contraindications: Hypersensitivity to one or 
more of the components of this preparation. 


Warning: Do not use in presence of narrow 
angle glaucoma. 


Precautions: This preparation should be used 
only with caution in the presence of hyperten- 
sion, cardiac irregularities or hyperglycemia 
(diabetes). This product is sterile when pack- 
aged. To prevent contaminating the dropper-tip 
and solution, care should be taken not to touch 
the eyelids or surrounding area with the dropper- 
tip of the bottle. Keep bottle tightly closed when 
not in use. Protect from light. T 


Adverse Reactions: The following adverse re- 
actions may occur: Pupillary dilation, increase 
in intraocular pressure, systemic effects due to 
absorption (i.e., hypertension, cardiac irregular- 
ities, hyperglycemia). 


Dosage: One or two drops instilled in each eye 
every 3 or 4 hours or less frequently, as required 
to relieve symptoms. 


Caution: Federal law prohibits dispensing with- 
out prescription. 


How Supplied: 15 ml. dropper-tip plastic 
squeeze bottle. 


SMP Division 


Cooper Laboratories (PR.), Inc. 
San German, Puerto Rico 00753 
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"A" makesthe difference. The antihistamine 
effectiveness of antazoline combined with the 
proven decongestant action of naphazoline... 
VASOCON-A...fordependable and rapid 
vasoconstriction in allergic conjunctivitis and 


inflammatory ocular conditons.* steri 
o Imic 
lution 


osoOCon- 


(nephezoline hydrochloride 00576 
and antazoline phosphate 0.5%) 








4 reasons to prescribe 1 solution 


It's a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.196 
dexamethasone sodium phosphate 


It comes in the OCUMETER?® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. it all adds up to your best reason to 
prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 





Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate — 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.196) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis wnen the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; cornea) injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 1 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
“al infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
liberated from ocular tissues, perforation of the 


globe. 
Viral and fungal infections of the cornea may be 


exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 


For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 


AY INC., West Point, Pa. 19486 
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Available 
Ophthalmic 
Preparations— 


DECADRON?® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 





|  5-ml | 
2 ? OCUMETER® 
— D Sterile, highly stable solutions 


" ci g Solutions are adjusted to a pH 
2 compatible with the eye 


we 


Ophthalmic Ointment 
DECADRON? Phosphate 


containing dexamethasene 
sodium phosphate equivalent 
. to 0.5 mg (0.0596) dexametha- 
sone phosphate in each-gram 


Convenient for use 
at night 
under a patch 


7] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
to provide even distribution 


to eliminate blink-out 
of medication 


























The first 
5 years 
are on us 


Now the Mentor* Slit Lamp !: 
guaranteed — parts and service — fo 
three years. We're that confident 

of its mechanical precis:on and its 
optical excellence. 


Meanwhile the list of accessories 
keeps growing: A Hruby Lens, a sin 
ple inexpensive camera a slide vie 
attachment for quick comparison 
of recorded pathology with patient 
condition, an illumination inclinate 
and the Goldmann App.anation 
Tonometer. 


Ask us for complete information an 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 
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"Trademark US, Pat Pending 


©1975 Codman & Shurtleff, Ir 


NOW... 
S-1005 glass 
is available 
in pink tint. 


We call it S-1205. 


You'll pronounce 
It perfect for 


many uses. 


Schott's newest high-index, low-density glass . . . S-1205 
... is the pink tint version of the S-1005 glass, first intro- 
duced in 1973 as an alternative to ordinary crown glass 
and plastics for specialized application. S-1205 is absorp- 
tive, cosmetically attractive and offers all the other 
advantages of its white counterpart. Ask your lab for 
more details. 

Duryea, Pennsylvania 18642 


(717) 457-7485 SCHOTT OPTICAL GLASS INC. 








Wrong role? Or a rough scene? 


Flow has ways of helping your patients adjust to 
contact lenses with more comfort. Clearly. 


Cleans for keeps —duo-FLOW®. 


One cleaning/storage solution for complete 
off-cornea lens care. Germicidal hydration and 
cleaning with a nonionic agent and alkaline pH 
(8.0) to asepticize and hydrate thoroughly, con- 
tinuously and safely. 


For new wearers or overwear—aqua-FLOW®. 


A normalizing eye drop with both emollient and 
cushioning effects. Restores precorneal film 
and helps relieve corneal insult. 


New soft contact lens cleaner — Pliagel*, for 
use with HydroCurve™ (hefilcon A) Contact 
Lenses — PHP.* Sterile, nonionic detergent of 
high molecular weight. 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,- 
657) Trademark of Automated Optics, Inc. 


duo-FLOW hy-FLOW 


Wet and refreshing — hy-FLOW*. 


Sterile, mildly hypertonic formula with extra 
anti-microbial activity, the proper pH, and true 
emolliency. Protects while it soothes and lubri- 
cates. 


Perfect nesting place —porta-FLOW®. 


Ingenious case for cleaning and storage is 
small, double-chambered, leakproof and con- 
tains built-in mirror. Maximizes protection. The 
case that doesn't have to be given away. 


Extra cleaning — d-FILM*. 


Nonionic gel for extra cleaning of naturally 
occurring ocular debris plus oils, cosmetics, 
sprays. Preferred over liquid by 92% of 
patients tested. 


FLOW products — make the scene with even the toughest cases. 


FLOW PHARMACEUTICALS, Inc. 


New headquarters: 
3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 
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ith a little help from the 
9600 AUTO-REFRACTOR’ 


Actually, the 6600 AUTO-REFRACTOR' “is a lot more than a little 
help. It prints out reliable, accurate findings on aphakics as 
well as young children and new patients in a matter of seconds. 
The 6600 lets you start all your aphakic refractions at the 20/30 
line. Or even the 20/20 line. 
This is very rewarding for the patient. And your 
refraction time is cut in half. The time you save may 
be used to see more patients or to concentrate on 
those procedures of eye care which only the doctor 

AN provide. The 6600 AUTO-REFRACTOR™ It's like adding another doctor 

D your staff. ACU ITY 


br results of a study on Auto-Refraction and Aphakia or for more information on the 
500 itself, call toll free 800-336-0359 or write to Acuity Systems, Inc., Dept. 2001 SYSTEMS 
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e J' Series 
ding the Best-Fit Concept. 


Bausch & Lomb is pleased to announce the 
introduction of the new J Series minus leis 
This new series further extends the range of 
patients who can be effectively fitted witl 
the SOFLENS* (polymacon) Contact Len: 


Typically, J Series lenses have posterior 

apical radii .3mm flatter than the N Series 
and .3mm steeper than the F Series. Wit 

the addition of.this new series, you may well 
increase your number of patients successfully 
fitted on their first visit. Also, the J 

Series provides an opportunity to 

re-examine current contact lens wearers 

who demonstrate less than optimal fit. 


Now there are four series, and thus four 
base curves, of minus lenses—B, F, J ard 
N. And there's still the C series for specal 
fitting needs. Using this new series and the 
"Best-Fit" Formula, the probability of 
success is further increased over a range of 
patients who can be effectively fitted. 


For further information on fitting SOFLENS 
Contact Lenses we invite you to contact 


Bausch & Lomb SOFLENS Divisien 
1400 N. Goodman Street, Room .01 
Rochester, New York 14602 


TUA l 
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(see last page for prescribing informat«on) 








patient comfo 
safety and vis 
acuity. 


Two recent studies confirm the value of SOFLENS® (polymacon) 
Contact Lenses in practice. The studies show why many clinicians 
across the country have adopted the SOFLENS Contact Lens 

as their lens of first choice, when indicated, for their patients: 


COMFORT—In one study, the Retrospective Patient Survey,* of 

271 patients wearing SOFLENS Contact Lenses, 99.396 were 
planning to continue wearing their lenses. Of those patients, comfort 
was given as the prime reason for continuing usage. 


SAFETY —In the other, a Used-Lens Study, slit-lamp examinations 


of 293 eyes revealed minimal corneal insult. Of these, 96.996 did not 
experience staining; 98.3% did not experience edema; and 99.3% 


did not experience iritis. In fact, only 18 of the patients wearing 
SOFLENS Contact Lenses had any clinical complaints. 

VISUAL ACUITY— Of all eyes initially tested in the Used-Lens Study, 
78.6% achieved 20/20 visual acuity, while 96.4% achieved 20/25 
or better. 


Patient acceptance is essential to your practice. For your patients 
who need vision correction, consider SOFLENS Contact Lenses. 

For more information, call, toll-free, 800-828-9030. In New York 
State, call 800-462-1720. 


You can prescribe with confidence 


soflens' 
(polymacon) 


CONTACT LENS 


Please see next page for the full prescribing information. 
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Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting techniques, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 

DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 to 
1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl meth- 
acrylate) and 38.696 water by weight when immersed in normal 
saline. The SOFLENS Care Kit is a package required for lens asep- 
ticizing, cleaning, and storage consisting of the following: 

SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 
ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water to 
38.596 of its dry weight when equilibrated in normal saline solu- 
tion. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has a 
refractive index of 1.43 and the lens has a visible light transmit- 
tance greater than 9796. 

INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased eyes 
who have spherical ametropias; refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or 
less. 

CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are con- 
traindicated by the presence of any of the following conditions: 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or conjunc- 
tiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypoes- 
thesia. (5) Any systemic disease which may affect the eye or be ex- 
aggerated by wearing contact lenses. (6) Early stages of pregnancy. 
WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens (poly- 
macon) must be stored ONLY in normal saline solution. No ophthal- 
mic solutions or medicants, including conventional contact lens 
solutions, can be used by SOFLENS Contact Lens (polymacon) wear- 
ers prior to or while the lens is in place on the eye. Also, no solu- 
tions, including conventional contact lens solutions, other than 
normal saline may be used on SOFLENS when the lens is off the eye. 
Abrasions and Infections—lf the lenses become less comfortable to 
the wearer than when they were first placed on the wearer's cor- 
neas, this may indicate the presence of a foreign body. The lens 
should be removed immediately and the patient examined. If any 
eye abrasion, ulceration, irritation or infection is present, a physi- 
cian should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence of 
noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be re- 
moved unti! the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses (poly- 
macon) should not be provided with them. 

PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) must 
be stored ONLY in normal saline solution. If left exposed to air, 
the lenses will dehydrate, become brittle and break readily. If a 
lens dehydrates, it should be soaked in normal saline solution until 
it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus and 
film from the lens surface. ASEPTICIZING with the SOFLENS Aseptor- 
Patient Unit has been shown to prevent the growth of certain 
organisms, namely Staphylococcus aureus, Pseudomonas aeruginosa, 
Bacillus subtilis, Candida albicans, and Herpes simplex, on the lens 


SOTIENS’ 
CONTACT LENS 


and in the SOFLENS Carrying Case. Fresh normal saline must 

prepared daily for cleaning and storing the lenses. The carrying ca 
must be emptied and refilled with fresh normal saline solution ju 
before asepticizing the lenses. If a SOFLENS Aseptor-Patient Ui 
is not available for asepticizing the lenses, the lenses must 

boiled in their carrying case in a pan of water for 15 minutes. 
Hygiene—Hands must be washed, rinsed thoroughly, and dried wi 
a lint-free towel before handling the lenses. Cosmetics, lotior 
soaps, and creams must not come in contact with the lenses sin 
eye irritation may result. If hair spray is used while the lenses a 
being worn, the eyes must be kept closed until the hair spray h 
settled. 

Fluorescein—Never use fluorescein while the patient is wearing t 
lenses because the lenses will become discolored. Whenever fluo 
scein is used, flush the eyes with normal saline solution and w 
at least one hour before replacing the lenses. Too early replaceme 
may allow the lenses to absorb residual fluorescein irreversib 
ADVERSE REACTIONS: Serious corneal damage may result from we. 
ing a lens which has been soaked in a conventional contact le 
solutien containing preservatives. Eye irritation may occur within 
short time after putting on a hypertonic lens. Removal of the le 
will relieve the irritation. Very rarely a lens may adhere to an e 
as a result of the patient sleeping with the lens on or wearing 
hypotonic lens. If a lens adheres for any reason, apply normal sali 
and wait until the lens moves freely before removing it. Clinic 
studies indicate visual blurring is experienced by less than 5% 

SOFLENS Contact Lens (polymacon) wearers. Rainbows or hal 
around objects or blurring of the vision may occur if the lenses a 
worn continuously *or too long a time. Removal of the lenses a 
a rest period of at least one hour generally relieves these syr 
toms. Excessive tearing, unusual eye secretions, and photophot 
are not normal; if these symptoms occur the patient should 

examined to determine their cause. 

DOSAGE AND ADMINISTRATION: There may be a tendency for t 
patient to over-weer the lenses initially. Therefore, the importan 
of adhering to the following initial daily wearing schedule shot 
be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) ^ (hours) (hours) (hours) (hours)~ 
1 3 1 4 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 
Care must be taken on the initial visit to assure that the patient 
supplied with a SOFLENS Care Kit and fully understands all care at 
handling instructions for the lenses. As with any contact lens, re 
ular recall visits are necessary to assure patient health and coi 
pliance with instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial co 
taining sterile normal saline solution. The glass vial is marked wi 
the dioptric power (black for plus power lenses; red for minus) ai 
the manufacturing lot number of the lens. To assure proper lei 
care and handling, each SOFLENS patient must be supplied with 
complete SOFLENS Care Kit. 
February 1975 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn't it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences National Research 
Council and/or other information, 
FDA has classified the indications as 
follows 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye 








WARNINGS: 1) In diseases due to micro 
organisms, infection may be masked, 
enhanced or activated by the steroid 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra 
ocular pressure be checked frequently 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical AP corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 

PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


Blephamide | iti 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


OPHTHALMIC SUSPENSION 


Blephamide s.0.P 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


STERILE OPHTHALMIC OINTMENT 
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This course is oriented toward the practicing clinician. The diagnosis and office approach to 
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surgical management of these disorders will be discussed. . 
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For uninterrupted control of I.O.P. 
„Never more than one or two instillations 





Scanning electron microscopy of 
primate trabecular meshwork ( X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas H. Anderson, M.D.) 


This area is the site of the prime 

pathologic changes which are 
responsible for glaucoma and the . 

focus of most of the medical 

procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary. 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is Not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.0676, 0.125%, or 0.25% are required, 
the initial use of the 0.0396 will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE :2:2:5:55:5 


(echothiophate iodide for ophthalmic solution) - 
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See next page of advertisement for prescribing information 





PHOSPHOLINE IODIDE 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after Iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esctropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma. due to the DOSSI- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established. nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possibla adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoidec or used 
Cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers. workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory trdét or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequert washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1 Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache. 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and f treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure.may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.0695 
solution; 6.25 mg. package for 0.125% solution: 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate ] 
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you can turn on and off, on and off, 0 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important | turein process. Among 
when you need it... The F—., "A disposables only the 
ability to defrost fast when Faai F-20/20 offers this 

you need to...to get free E 7 essential feature. 


from asuture...or the l | The F20/ 20 by 


“frigittonies 


770 RIVER ROAD, SHELTON, CT 06484 203/929 
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The Video Medical Education ` Ç S CS 
Systems’ library of new titles now ` 
provides an up-to-date series of \ 
video cassette volumes. Each is \ CJ M 
presented as a live experience by an 
outstanding author. Each subject K C OQ 
Using your own TV set you can Y ie 
embark on an exciting new adventure Ñ 


available only on video cassette 
in ongoing education. Y iol 
From list of titles now available for imme- ` 


diate delivery and continuously being added 






Now your own TV set N 
can take you into O.R.'s \ 
nd clinics all over the world! ^» 











to, you can consider building a library of START YOUR OWN 
video cassettes that matches your professional | VIDEO CASSETTE 
and personal interests. LIBRARY NOW! 








Price per Cassette 
$75.00. 
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cassettes are live presentations, providing an intimate and 

authoritative view of procedures — surgical and 

clinical—as perfected and practiced by eminent 

colleagues in your specialty. They are in full 

color, and you will hear the physician/author's 
comments at the time of the procedure. 


You have complete control of your study pro- 
gram: you select the titles of greatest interest 


iig ...you determine where and when you will 





Your video 
cassettes are fully 





view them. You can start and stop the pro- 


gram with a touch of your finger. ..you can compatible with existing video cas- - 

enjoy the benefits of "instant replay’ for sette players, including: B Panasonic 

close analysis of a given situation. i Sony BI Bell & Howell BI Concord 

^ : B JVC E 3-M . . . or any payer desig- 

Editor-In-Chief: David M. Worthen, M.D. nated U-Matic or U-Vision 

: -————— 
elect your titles, and order today! $75 each. A 
i " y!$ Video Medical Education Systems 4 
0-101 Drainage Procedure for Glaucoma & Scheie Procedure 99 Park Avenue a 


Redmond Smith, M.D., F.R.C.S. 
0-102 Iris Lens Implants D. P. Choyce, M.S., F.R.C.S. 
0-104 Intracapsular Cataract Extraction With Congenital Iris Coloboma 
Jorn Boberg-Ans, M.D. 
0-105 Removal of Cataract Following Keratoplasty Jorn Boberg-Ans, M.D. 
0-106 Combined Procedure for Cataract & Glaucoma Jorn Boberg-Ans, M.D. 
0-109 Perforating Keratoprosthesis D. P. Choyce, M.S., F.R.C. 5. 
0-112 Trabeculotomy Ab Externo Professor H. Harms, M.D. 
0-114 Orbicularis Transplantation For Recurrent Spastic Entropion 
Byron Smith, M.D. & Pierre Guibor, M.D., P.C. 
0-115 Levator Resďction and Margin Blepharoplasty Byron Smith, M.D. 
& Pierre Guibor, M.D., P.C. , 
0-116 Trephine Technique in Glaucoma H. Saul! Sugar, M.D. 
0-121 Repair of Retinal Detachment William S. Hagler, M.D. 
0-122 Resection Left Lateral Rectus Marshall M. Parks, M.D. 
0-123 Cauterization of Filtering Bleb Harold Kirk, M.D. & Maurice Raab, M.D. 
0-124 Combination of Recession of Left Inferior Oblique & Recession of Left 
Lateral Rectus Marshall M. Parks, M.D. 
0-125 Recession Right Medial Rectus Marshall M. Parks, M.D. 
0-128 Combined Keratoplasty and Cataract Extraction Max Fine, M.D 
0-129 Keratoplasty for Keratoconus Max Fine, M.D. 
0-130 Donor Sclera in Enucleation Surgery David B. Soll, M.D., F.A.C.S. 
0-131 Choroidal Melanoma Ruth Long, M.D. 


0-132 P32 Radioisotope Test For Diagnosis of Choroidal Malignant Melanoma 
William S. Hagler, M.D. 


0-133 Iliff Modification of the Fasanella Procedure Charles E. Iliff, M.D. 
0-134 Fascia Sling for Congenital Ptosis Charles E. Iliff, M.D. 
0-135 Dacryocystorhinostomy Charles E. Iliff, M.D. 


0-136 Correction of Minimal Ptosis. Fasanella-Servat Procedure With Correction 
of Left Lower Lid R. M. Fasanella, M.D. 


0-137 Correction of Minimal Ptosis Fasanella-Servat Procedure 
R. M. Fasanella, M.D. 

0-140 Resection of the Levator Muscle Charles E. lliff, M.D. 

.0-142 Repair of the Left Front Ptosis by Fascia Frontalis Suspension 
Sidney A. Fox, M.D., F.A.C.S. 

0-143 Technique of Congenital Cataract Austin Fink, M.D. 

0-144 Senile Entropion Sidney A. Fox, M.D., F.A.C.S. 

0-145 Retinal Tear Harvey Lincoff, M.D. 


0-147 intracapsular Cataract Extraction Through Corneal Incision 
Richard C. Troutman, M.D. 

0-148 intracapsular Cataract Extraction Through a Cornea Scleral Incision 
Protected by a Conjunctival Flap Richard C. Troutman, M. 

0-149 Cicatricial Blepharal Ptosis Operation and External Levator Resection 
Byron Smith, M.D. & Pierre Guibor, M.D., P 

0-150 Revision of the Right Eye and Right Orbit 
Byron Smith, M.D. & Pierre Guibor, M.D., P.C. 


0-152 Dacryocystorhinostomy For Chronic Dacryocystitis Following Previous 
Surgery on the Maxillary and — Y Sinuses 
Lester T. Jones, M.D. & John L. Wobig, M 


0-153 Resection of a Fistulous Lacrymal Duct 
Lester T. Jones, M.D. & John L. Wobig, M.D. 


0-154 External Dacryocystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 
0-155 Dacryocystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 
0-156 Prevention and Management of Vitreous Loss Louis J. Girard, M.D. 


New York, N.Y. 10016 


| want to start my video cassette library - 
immediately. My $75 depost is 
enclosed. 





| would like to suggest these titles 
and authors for future Droductions: 
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0-157 Penetrating Keratoplasty Louis J. Girard, M.D. Name | 

0-158 Combined Cataract Extraction and Filtering Procedure Louis J. Girard, M.D. , 
Address 

City: | 

New Releases State: zio: 

B 160 Levator-Sling Operation Car! C. Johnson, M.D. | 

Signature j 


W 173 The Cure of Ptosis by Aponeurotic Repair 
Lester T. Jones, M.D. & John L. Wobig, M.D. OP 


Soon to be Released 


B Ptosis Surgery Crowell Beard, M.D. Divisien of 
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The Retina Research and Education Fund and Laboratory 





of St. Mary's Hospital. San Francisco 






presents a COMPREHENSIVE COURSE 


THE MACULA 


Morning LECTURES — Classification, Diagnosis, and Fluorescein Angiography 






Afternoon WORKSHOPS — Reading of Stereo Angiograms, Management and Treatment 












FRIDAY and SATURDAY, OCTOBER 31 — NOVEMBER 1, 1975 


GUEST FACULTY 











Emanuel Rosen England Chris Zweng Palo Alto 
Hunter Little Palo Alto Kurt Gitter New Orleans 
Steve Ryan Los Angeles Maurice Rabb Chicago 
Lawrence Yannuzzi New York Tom Burton lowa City 
John Justice Houston Howard Schatz San Francisco 










J. Brooks Crawford San Francisco Course Director 







To be held at the Hyatt on Union Square, Downtown San Francisco 


Fee: $135.00 ($145.00 at the door), Residents and Technicians $60.00 
Fee includes luncheons and reception 







Checks payable to: Retina Research and Education Fund 
St. Mary’s Hospital 







For further information, registration, and hotel reservations, write 





Miss Deborah Miller (Secretary to Dr. Schatz) 
3637 Sacramento Street 
San Francisco, Ca 94118 

or call: (415) 921-4860 









AMA-CMA accraditation, Category | — 16 hours 
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SKLAR 
UV Tonometer Sterilizer 


Evaluated by Spencer E. Sherman, M.D., F.A.C.S., Assistant Clinical Professor of Ophthalmology, 
Mount Sinai School of Medicine, N.Y., N.Y. 





Laboratory reports show that bacteria- 
cidal and fungicidal action is complete 
within 20 minutes. Uses ultraviciet rad- 
ation to effectively and safely steri ize 
tonometers. Avoids hazards tc patient 
and tonometer associated with heat 
sterilization. No solutions to irritate 
eyes or impair accuracy of the instru- 
ment. 


Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES 

e Variable timer 5-20 minutes 

e Accommodates all mechanica! 
tonometers 

Automatic shut-off when meta! cover 
is lifted 

Hinged base facilitates bulb 
replacement 

UV bulb is recessed for maximum 
protection and safety 
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xm d Cat. No.65-7527 
NES @ Sklar UV Tonometer Sterilizer 
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SKLAR T TONOMETER STERILI 


J.SKLAR 
Mfg.Co.,Inc. 


ULlisted. — Long Island City, N.Y. 11101 
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The management of ocular 
and the choice of 


Inflammation and ocular function. 
Inflammatory disorders of the lids and 
conjunctiva are frequently painful and 
unsightly -but rarely sight threatening. 

On the other hand, inflammation of the 
cornea and anterior segment of the globe 
not only causes varying degrees of 
discomfort, it is potentially damaging to the 
patient's vision. Prompt control of inflam- 
mation may significantly reduce or 
completely prevent corneal scarring. Use 
of steroids may in fact help preserve the 
ocular structure.’ Therefore, the basic 
rationale behind the ophthalmic use of 
these compounds (Fig. 1) is to maintain 
functional integrity of the eye; with patient 
comfort a secondary, albeit important 
consideration. 


Blindness 
e If Untreated 








^ 
Corticosteroid „7 
Therapy ^4 


May Continue Although 
Suppressed 


Figure 1 — Modification of the course of chronic 
intraocular inflammation by corticosteroid 
therapy. The diagram is designed to illustrate the 
prevention of blindness by treatment, relapse 
with reduction of treatment, control by higher 
level treatment, and final quiescence. (Modified 
from Gordon, D.; Arch. Ophthal. 62:400, 1959.) 


Inhibition of the inflammatory process. 
Corticosteroids inhibit the inflammatory 
response, but their anti-inflammatory effect 
is palliative, not curative. Topically applied 
ocular steroids seem to exert anti- 


inflammatory effects by means of direct 
local action. Properly used, corticosteroids 
may make the difference between useful 
vision and its loss? 


Effectiveness vs. side effects. The ratio 
of effectiveness to risk takes on added 
meaning as the duration of therapy 
lengthens. Generally, as long as evidence 
of active inflammation persists, it is 
hazardous to discontinue therapy. Therefore 
in long standing disease or post-operative 
administration of steroids for several 
months, effects of the selected dług on 


intraocular pressure should be considered. 


Both HMS” (medrysone) and FML? 
(fluorometholone) have been found to 
have less propensity than dexamethasone 
to raise IOP?'* For mild, external disease, 
HMS appears to be the drug of choice if 
your clinical judgement anticipates 
anything but short term therapy. The same 
applies to FML when potent anti- 
inflammatory activity is required. And for 
those severe disorders where safety is less 
of a concern, due to a shorter duration of 
therapy, Pred Forte? (prednisolone acetate) 
provides a potent alternative to FML. 
Moreover, all of these preparations are 
formulated with steroid particles ground to 
a microfine state (average one micron in 
size). Any possibility of particle induced 
irritation is virtually eliminated. 


Choosing ocular steroids. A number of 
factors will play a role in your choice of a 
topical steroid. The specific indication is of 
course prime among these. For example, 





|» . Figure 2 - Comparative solubilities and effects of corticosteroid esters and free steroids. 
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infiemmaiott 
topical steroids 


mild allergic conjunctivitis may respond 
well to the low potency of HMS. But a 
relatively severe uveitis probably demands 
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the potent anti-inflammatory action of FML — 


or Pred Forte. Additional factors to be 
considered include bioavailability (or 
penetration), anti-inflammatory activity, 
duration of action and side effects. 
Structural Change 








minimal 
{eat moderate 


ue severe 


discontinuation 








maintenance 
therapy 


DOSAGE (Concentration) 


Figure 3-In mild and moderate structural change 
medications can be discontinued following 
inflammatory inactivation. In severe structural 
change maintenance anti-inflammatory therapy 
is virtually always required. (Modified from 
Aronson, S. B. and Elliott, J., Ocular Inflammation., 
C. V. Mosby Co. St. Louis, 1972.) 


Because of modifications in the steroid 
molecule or the selection of a particular 
salt (Fig. 2) FML, Pred Forte and HMS 
exhibit significant differences in the factors 
deemed important to your choice. Recent 
animal data" indicate that prednisolone 
acetate exhibits maximal penetration into 
the cornea; probably due to its biphasic 
solubility. In a continuation of the experiment, 
FML was shown to possess excellent anti- 
inflammatory effectiveness. Previous 
studies have shown HMS to be somewhat 
less potent than either of the others -but 
along with FML- safer in regard to IOP. In 
summary, a good guide in choosing a 
steroid may be that the less severe the 
inflammation, the less vigorous the treat- 
ment needs to be. (Fig. 3) 
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Allergan provides a steroid to 
meet virtually every clinical need. 


FML? (fluorometholone) 


Steroid induced glaucoma is a concern 
with most ophthalmologists. FML helps 
solve this problem. Clinical studies have 
shown that it has less propensity than 
dexamethasone to raise IOP. Yet FML has 
demonstrated comparable effectiveness? 
For patients who need potent anti- 
inflammatory activity with minimal IOP 
effect, prescribe the safer potent steroid. 
Prescribe FML. 


Pred Forte” 


(prednisolone acetate) 

Animal studies indicate that prednisolone 
acetate provides excellent corneal 
penetration. Years of clinical use confirm 
the unsurpassed potency of Pred Forte, 
the Allergan brand of prednisolone acetate. 
And only Pred Forte provides your patients 
with the comfort of steroid particles ground 
to an average size of one micron. For 
maximum potency with maximum comfort, 
prescribe Pred Forte...the potent, 

proven steroid. 


HMS° (medrysone) 


Many mild external inflammations don’t 
require the potency of an FML or Pred 
Forte. For superficial conditions like mild 
allergic conjunctivitis, HMS provides the 
anti-inflammatory activity you need 
without compromising safety. And it's the 
only topical steroid that's indicated for 
epinephrine sensitivity. HMS lets you 
prescribe a steroid to fit the condition - 
with safety. 

AIleRGAN 


Irvine, California/Pointe Claire, P.Q., Canada 
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Brief Summaries for FML, HMS and Pred 
Forte appear on the following page. 








Allergan provides a steroid to meet. 


virtually every clinical need. 


FML” 


(fluorometholone) 
Liquifilm? 
Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting 
agents of mechanical, chemical or immunological nature. No 
generally accepted explanation of this steroid property has 
been advanced. Adrenocorticosteroids and their derivatives 
are me er of producing a rise in intraocular pressure. In 
clinical studies on patients' eyes treated with both dexameth- 
asone and fluorometholone, fluorometholone demonstrated 
a lower popeney to increase intraocular pressure than did 
dexamethasone. For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS Acute 
superficial herpes simplex keratitis. Fungal diseases of ocular 
structures. Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. Tuberculosis of the Ade ceni 
sensitivity to the constituents of this medication. WARNINGS 
Steroid medication in the treatment of herpes simplex keratitis 
(involving the stroma) requires great caution; frequent slit- 
lamp microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual acuity 
and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary oculer infections 
from fungi or viruses libera ed from ocular tissue. In those 
diseases causing thinning of the cornea or sclera, perforation 
has been known to occur with use of topical steroids. Acute 
purulent untreated infection of the eye may be masked or 
activity enhanced by presence of steroid medication. Safety 
and effectiveness have not been demonstrated in children of 
the age group 2 years or below. Use In Pregnancy: Safety of 
the use of topical steroids during pregnancy has not been 
established. PRECAUTIONS As fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
local steroid applications, fungus invasion must be suspected 
in any persistent torneal ulceration where a steroid has been 
used or is in use. Intraocular pressure should be checked 
frequently. ADVERSE REACTIONS Glaucoma with optic nerve 
damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. DOSAGE 
AND ADMINISTRATION 1 to 2 drops instilled into the conjunc- 
tival sac two to four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour. 
Care should be taken not to discontinue therapy prematurely. 


Pred Forte? 


(prednisolone acetate) 196 


Sterile Ophthalmic Suspension 


INDICATIONS For steroid responsive inflammation of the 
palpebral and bulbar conjunctiva, cornea and anterior segment 
of the globe. CONTRAIN TIONS Acute untreated purulent 
ocular infections, acute superficial herpes simplex (dendritic 
keratitis), vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis, and fungal 
diseases of the eye, and sensitivity to any components of the 
formulation. WARNINGS 1. In those diseases causing thinning 
of the cornea, perforation has been reported with the use of 
topical steroids. 2. Since PRED FORTE® contains nc antimicro- 
bial, if infection is present appropriate measures must be taken 
to counteract the organisms involved. 3. Acute purulent infec- 
tions of the eye may be masked or enhanced by the use of 
topical steroids. 4. Use of steroid medication in the presence 
of stromal herpes simplex requires caution and should be 
followed by frequent mandatory slit-lamp microscopy. 5. As 
fungal infections of the cornea have been repor:ed ccinci- 


dentally with long-term local steroid applications, fungal inva- 
sion may be suspected in any persistent corneal ulceration 
where a steroid has been used, or is in use. 6. Use of topical 
corticosteroids may cause increased intraocular pressure in 
certain individuals.This may result in damage to the optic nerve 
with defects in the visual fields. It is advisable that the intra- 
ocular pressure be checked frequently. 7. Use in Pregnancy- 
Safety of intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS Pos- 
terior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthalmic corticosteroids. 
Patients with histories of herpes simplex keratitis should be 
treated with caution. ADVERSE REA Increased intra- 
ocular pressure, with optic nerve damage, defects in the visual 
fields. Also posterior subcapsular cataract formation, secon- 
dary ocular infections from fungi or viruses liberated from 
ocular tissues, and perforation of the globe when used in con- 
ditions where there is thinning of the corneaor sclera. Systemic 
side effects may occur with extensive use of steroids. DOSAGE 
AND ADMINISTRATION 1 to 2 drops instilled into the conjunc- 
tival sac two to four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour. 
Care should be taken not to discontinue therapy prematurely. 


HMS* 


(medrysone) 
Liquifilm® 
Sterile Ophthalmic Suspension 


INDICATIONS HMS* (medrysone) is effective in the treatment 
of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. CONTRAINDICATIONS HMS* (medry- 
sone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva 
and cornea. Ocular tuberculosis. Fungal diseases of the eye. 
Hypersensitivity to any of the components of the drug. 
WARNINGS 1. Acute purulent untreated infections of the eye 
may be masked, enhanced or activated by the presence of 
steroid medication. 2. Corneal or scleral perforation occasionally 
has been reported with prolonged use of topical steroids. In 
high dosage they have been associated with corneal thinning. 
3. Prolonged use of topical steroids may increase intraocular 
pressure, with possibie resultant glaucoma, damage to the 
optic nerve, and defects in visual acuity and fields of vision. 
However, data from 2 uncontrolled studies'? indicate that in 
patients with increased intraocular pressure upon application 
of topical steroids, there is less effect on pressure with HMS 
than with dexamethasone or betamethasone. 4. Prolonged use 
of topical corticosteroids may rarely be associated with devel- 
opment of posterior subcapsular cataracts. 5. Systemic ab- 
sorption and systemic side effects may result with the use of 
topical steroids. 6. HMS* (medrysone) is not recommended 
for use in iritis and uveitis as its therapeutic effectiveness has 
not been demonstrated in these conditions. 7. Steroid medica- 
tion in the presence of stromal herpes simplex requires great 
caution; frequent slit lamp microscopy is suggested. 8. Prolonged 
use may aid in the establishment of secondary ocular infections 
from fungi and viruses liberated from ocular tissue. Use in 
Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, 
so that possible risk to the fetus may be justified by the expected 
benefit to the mother. PRECAUTIONS With prolonged use of 
HMS* (medrysone) the intraocular pressure and lens should be 
examined periodically. In persistent corneal ulceration where 
a steroid has been used, or is in use, fungal infection should be 
suspected. ADVERSE REACTIONS Occasional transient 
stinging and burning may occur on instillation. DOSAGE AND 
INISTRATION 1 to 2 drops instilled into the conjunctival 
sac two to four times daily. During the initial 24 to 48 hours the 
dosage may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


AIlERGAN 
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AMOILS 


CRYOSURGERY 


AMOILS 


CRYOSURGERY 











WE CAN MAKE OUR POINT 
WITHOUT A LOT OF WORDS: 


e Amoils is an important name in Cryosurgery. 
e |n fact, Amoils Cryo units are number 1—worldwide. 


€ Keeler Optical is the exclusive Amoils sales 
distributor—also worldwide. 


e Hundreds of hospitals and doctors that depend on 
Amoils depend on Keeler. 


e You can too. 
Call or write today: 
David Keeler, Broomall, Pa. or Wally Parama, West Coast. 





All Keeler-Amoils units carry a one year warranty 
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NITS/ SERVICE AVAILABLE THROUGH: 

eeler Optical Co. Inc. Storz Instrument Co. House of Vision Inc. Edward Weck 

:6 Parkway 3365 Tree Court Industrial Blvd. 137 Wabash Ave. 49-33 31st Place 

roomall, Pa. 19008 St. Louis, Mo. Chicago, lll. Long Island City, New York 


Á A KE FIER 456 Parkway, Lawrence Park Industrial Park, Broomall Pa. 19008, (215) 353- 4350 


A 60-second way to remove 
vitreous? Yes. 





You can spend up to 20 
minutes or more removing 
vitreous during cataract 
surgery or keratoplasty. The 
KAUFMAN VITRECTOR®™ 
does it in about a minute — 
easily, with little traction on 
the vitreous and without risk 
of severe granulomas and 
inflammation. 


The KAUFMAN VIFRECTOR 
is new from Concept. 

It consists of a re-usable, 
battery-powered unit and a 
separate, sterile disposable 
kit, including cutting head, 
plastic syringe and suction 
tube. Also included with 
each kit is a latex sleeve 
which easily slips over the 
power unit, so itcan be 
re-used without sterilization. 
Keep the KAUFMAN 
VITRECTOR close-at-hand. _ 
If vitreous loss occurs, just slip 
the power unit into the latex 
sleeve, snap-on the cutting 
head and connect the suction 
tube and syringe. It's 
ready-to-use. The assistant 
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Cat. No. 5090 Power Unit for VITRECTOR $100 each can obser ve the vitr ectomy, 
Cat. No. 5091 Sterile Disposable KAUFMAN and “smg the syringe, apply 
CTOR Kit (including cutting just the right amount of 
head, suction syringe and i i js 
connecting tubing) $75 box of 5 suction. Its fast, efficient, and 
convenient. Its also proven. 
Ask for the KAUFMAN 


VITRECTOR — from Concept. 


We put ideas to work. 


12707 U.S. Eighway 19 South 
Clearwater, Florida 33516 
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The logical choice . 
for enzymatic zonulysis 


CATARASE 


(chymotrypsin N.E 300 units) N 
in the unique e . 
two-chamber univial —— 


e providesa 
1:5000 solution 


e ensures sterility 





e easy to prepare 
e always fresh 


INDICATION: This drug is indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 





between the lens and other structures of the eye. These a 
synechiae should be dealt with in the usual way. | 
The usual precautions for all parenteral injections j 
should be taken. Catarase should be used with caution 4 
or not at all in patients with a history of sensitivity to l 
a 


"A 


chymotrypsin or similar products. SMP Di 
ADVERSE REACTIONS: Transient increases in intraoc- ivision 


ular pressure, moderate uveitis, corneal edema and stria- Cooper Laboratories (P.R.), Inc. 
tion have been reported. Delayed healing of incisions has 

been reported but not confirmed. San German, Puerto Rico 00753 
See Package Insert for Full Prescribing Information 2010-3/cos-161 
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The eye is unique. 


ii chen 
>.<) +Other systemic organs seem 
"772. able to withstand considerable 
E. - inflammation without being 
MP: Fr 2 functionally compromised. 


Not the eye. There, a very little 
e inflammation can be 
a? geese EE damaging. 


"Antimicrobial therapy can rid 
"^ the eyeof an infectious agent, 
~ ® but, if concomitant 
lations not controlled, 

nay be impaired or 

E lost entirely. - 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE* FORTE. It is a 
potent 1.0% solution of just 
one agent — prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
, permeability with both an 
--*^ 2: intact and denuded cornea: 


^49... nother words, potent 
«. INFLAMASE FORTE gets to 

. ** where it is needed...with 
dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 

sodium phosphate 
1.0%) 


* Reprints available on request. 


Please see full prescribing 
information on following page. 





“r 


AMERICAN JOURNAL OF OPHTHALMOLOGY 77 


Inflamase Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.096) 


Description: Sterile ophthalmic solution having the 
following composition: 

*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution containing 
disodium edetate, mono and dibasic sodium phosphate, 
and sodium chloride. 

*Licensed under patent #3,134,718. 
Action: Inhibition of inflammatory response to most 
inciting agents of mechanical, chemical or immunolog- 
ical nature. No generally accepted explanation of this 
steroid property has been advanced. 
Indications: Steroid-responsive inflammatory conditions 
of the palpebral and bulbar conjunctiva, cornea, and 
anterior segment of the globe, such as allergic conjunc- 
tivitis, acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of steroid use 
is accepted to obtain an advisable diminution in edema 
and inflammati®n; corneal injury from chemical, radia- 
tion, or thermal burns, or penetration of foreign bodies. 
Inflar Ophthalmic Solution is recom- 
men or moderate to severe inflammations. 

In stubborn cases of anterior segment eye disease, 
systemic adrenocortical hormone therapy may be 
required. When the deeper ocular structures are 
involved, systemic therapy is necessary. 
Contraindications: Acute superficial herpes simplex - 
keratitis, fungal diseases of ocular structures, vaccinia, 
varicella and most other viral diseases of the cornea 
and conjunctiva, tuberculosis of the eye, hypersensi- 
tivity to a component of this medication. 

Warnings: Employment of steroid medication in the 
treatment of stromal herpes simplex keratitis requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to the 
optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in 
the establishment of secondary ocular infections from 
pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the 
use of topical steroids. Acute purulent untreated infec- 
tion of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas kera- 
titis and Sjógren's keratoconjunctivitis. Safety of inten- 
sive or protracted use of topical steroids during 
pregnancy has not been substantiated. 

If irritation persists or develops, patient should be 
advised to discontinue use and consult prescribing 
ee: 

recautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care should 
be taken not to touch the aces or surrounding area 
with the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve damage, 
visual acuity and field defects, posterior subcapsular 
cataract formation, secondary ocular infections from 
pathogens liberated from ocular tissues, perforation of 
the globe. 

Dosage: Initially, 1 or 2 drops placed in conjunctival sac 
every hour during day and every 2 hours during night 
until improvement occurs. Thereafter, 1 or 2 drops, 2 to 
4 times daily. 

Caution: Federal law prohibits dispensing without 


creeg oten. i 
Supplied: 5 ml. plastic squeeze bottle with 
Also Deae I (prednisol sodi 

so available as Inflamase (prednisolone ium 
phosphate) 1/8%. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 877-5/COS-140 


"BEORGIA'S GOLDEN ISLES” 


ANNUAL MEETING 
GEORGIA SOCIETY OF 
OPHTHALMOLOGY 
MAY 4-7, 1975 
THE CLOISTER 
SEA ISLAND, GEORGIA 


SPEAKERS: 
WILLIAM H. HAVENER, M.D. 
WILLIAM S. TASMAN, M.D. 


MAKE RESERVATIONS DIRECT WITH THE 
CLOISTER, SEA ISLAND, GEORGIA 31561. 
TO ENJOY AN EXCELLENT PROGRAM, AS 
WELL AS GOLF, TENNIS, SWIMMING, FISH- 
ING & TEMPTING CUISINE. 


ADDITIONAL INFORMATION CONTACT 
MRS. T. RUSSELL, EXEC. SEC., P.O. BOX 
655, McDONOUGH, GA. 30253 


REGISTRATION FEE — $100.00 





CONJUNGTIVO- 
DACRYOCYSTORHINDSTON! 


L.T. JONES M.D. 2.2M M 
TEAR DUCT TUBES 
TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) IN SETS 
OF STANDARD 
SIZES 


(2) INSETS 


OF SPECIFIED 
SIZES 


(3) SIZED 
INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO 
2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 


*L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 
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MUROCOLL EPINEPHRINE 196 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. . 


| EPINEPHRINE 1% | 

a | (Epinephrine Bitortrate 1.82%) i 

is 

3:3] Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
| preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 
Use with caution in presence of hypertension. with plastic dropper. 3 only 
Complete Ophthalmological Originators of 
Formulary Available On Request Stabilized Epinephrine Collyria 
* 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 


before enucleation . . . 


DOT system 


(for diagnosis of ocular tumor) 





m Specifically for 
32P method. 


m Provides aural and 
visual count. 


B Probes and cables may 
be gas sterilized. 

m Lightweight (weighs 
less than 10 Ibs.). 


m Small console 


(8/4 x874""x 1236"). 


DETERMINES BENIGN OR MALIGNAN A 
LESIONS VIA RADIOACTIVE PHOSPHORUS TEST! (**P) 


M-9030 


M-9030-1CRA 
M-9030-1SRA 
M-9030-2CRA 
M-9030-2SRA 
M-9030-3CRA 
M-9030-3SRA 
M-9030-4CRA 
M-9030-4SRA 


DOT (Detector-Ocular Tumor) System, EON: includes console, two probes 
(M-9030-1CRA and M-9030-1SRA), footswitch, check source (M-9030-B), 


storage case and tray for sterilization. .... cece eee e $3625.00 
Probe, EON: curved, serrated, 4.0mm sensitive diameter................. 275,00 
Probe, EON: straight, serrated, 4.0mm sensitive diameter. ................. 275.00 
Probe, EON: curved, smooth, 4.0mm sensitive diameter. ............-.00085 275.00 
Probe, EON: straight, smooth, 4.0mm sensitive diameter... . ..... isses 275.00 
* Probe, EON: curved, serrated, 3.2mm sensitive diameter. .............-5: 375.00 
* Probe, EON: straight, serrated, 3.2mm sensitive diameter. ................. 375.00 
* Probe, EON: curved, smooth, 3.2mm sensitive diameter. .. ...... issues. 375.00 
* Probe, EON: straight, smooth, 3.2mm sensitive diameter. . . ........ issues 375.00 


Ref., “American Journal of Ophthalmology, November 1974. 
Ophthalmic Surgery, Fall 1974. 


storz 
COMPLETE DESCRIPTIVE BROCHURE AVAILABLE ON REQUEST. 


STORZ INSTRUMENT COMPANY 
3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
“polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.00196). Available in the new 10 cc Drop Dose™ Plastic 
Dispenser Bottle. Also available in a 10 cc glass bottle with sterile dropper. 


$ 
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Neosporin 
Ophthalmic 
Solution, s. 
Polymyxin B- 


Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 


showneensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


heat Burroughs Welicome Co. 


Research Triangle Park 
Wellcome / North Carolina 27709 


THE DEPARTMENT OF OPHTHALMOLOGY 
MEDICAL COLLEGE OF GEORGIA 


PRESENTS 


GLAUCOMA 
1979 


MAY 19-21, 1975 


HOLIDAY INN OF JEKYLL ISLAND 
JEKYLL ISLAND, GEORGIA 


GUEST FACULTY: 
DOUGLAS R. ANDERSON, M.D. 
JOSEPH S. HAAS, M.D. 
ALLAN E. KOLKER, M.D. 


FEE: $125 


FOR INFORMATION CONTACT DIVISION 
OF CONTINUING EDUCATION, MEDICAL 
COLLEGE OF GEORGIA, AUGUSTA, GA 
30902. PHONE 404/828-3967. 


Xth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
Latest Advances in Clinical Ophthalmology 
April 20-25, 1974 


A sparkling International Congress is being 
planned. Outstanding ophthalmologists and depart- 
ments across the hemisphere have been invited to 
give their most exciting, clinically applicable cur- 
rent work during the morning sessions. The galaxy of 
papers which have already been submitted for the 
afternoon sessions, plus courses, films, etc., will 
undoubtedly make this the most outstanding clinical 
meeting of the decade. 

Combine this with the beauty of the setting in 
Puerto Rico and an outstanding social program, and 
this will certainly be a meeting that you will not 
want to miss. Many of us are bringing our families. 
Off-season rates at the hotels will have just com- 
menced. Early registration and hotel reservations 
are strongly advised. 


Registration Fee: $125.00 Members, 
$150.00 Non-Members, 
$ 40.00 Wives, 
$ 40.00 Children 


For pre-registration and further information write: 
Xth Pan American Congress of Ophthalmology 
G.P.0. Box 3642G 
San Juan, Puerto Rico 00936 
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The lathe-cut, soft, 
hydrophilic contact lens, 


_— now available from 


Scft Lenses, Inc. 





HYDROCURVE 


(hefilcon A) 


Contact Lens PHP* 


For more information, call us direct on our 
national toll free phone (800) 854-2790 
In California call (800) 542-600C.: 


C» HydroCurve* Soft Lenses, Inc. *PHP (U.S. Pat. 3.721.657), Trademark of Automated Optics, Inc. Soft Lenses, Inc. is a division of 


Continuous Curve Contact Lenses. Inc. 8006 Engineer Road, San Diego. California 92111. * 1974 Continuous Curve Contact Lenses. Inc 








on the run... 


and has quite a track record. 
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Chloroptic acts against a broad spectrum of | 

OCO CCUS gram-positive and gram-negative organisms. l 

i Its antibacterial activity is broader than that | 

of polymyxin, neomycin, bacitracin or sulfa. 1 

| p S In the treatment of superficial ocular bacterial | 1 

infections due to chloramphenicol-susceptible — - 

° organisms, Chloroptic continues to show dra- | 

matic results. An infected eye may often respond i 

b NCO Cey C within 24 hours. In fact, if you don't see signs — - 

ofimprovement in 3 days, we suggest you con- — 

"4 (CERTA IN sider alternate therapy. | 

| L ` & ) With about 2 million bottles and tubes used, — 

5 4 SPECIES Chloroptic's effectiveness and safety area mat- — 

| f oll ' ter of record. A record distinguished by a remark- — 

h^ f ' N able absence of serious side effects. And anlike 
|* pg | 


other chloramphenicol solutions, Chlcroptic 
IE CAECUS 
5 ae," 
- 
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remains stable for 12 months at room tempera- 
ture. Thus you are further assured of proper 
potency during the treatment period. 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stat le and 
sterile. 


Chloroptic 
7 

ea | 
y "N 


(chloramphenicol) 
Works in 3 days- or change therapy! 


CHLOROPTIC* (chloramphenicol 0.5%) ophthalmi« solution 
Indications: For the treatment of superficial ocular infections involv 
ing the conjunctiva and/or cornea caused by chloranmhenicol- 
susceptible organisms. 





Contraindications: Contraindicated in patients who a-e hyper- 
sensitive to chloramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 

or if clinical improvement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitwity reac- —— 
tions such as stinging, itching, angioneurotic edema, urticaria, | 
vesicular and maculopapular dermatitis may also occur in some — — 
patients. Systemic chloramphenicol has been known te produce 
bone marrow hypoplasia, depression or erythropoiesis, ar aplastic 
anemia. and visual disturbances. One case of bone marrow hypo- — 
plasia has been reported after prolonged (23 months) use of an 
ophthalmic solution. 






J. (CERTAIN 
~ ü SPEC IES) AIIERCAN Irvine, California/Pointe Claire, P. Q., Canada 


New Armorlite OV-AL Old Round Style 


OV-AL is an aspheric lenticular lens with an oval (45 x 40) field. 
The OV-AL is available in Single Vision; in 22mm Round Bifocals (shown 
here); and soon to be available in 22mm Flat-Top Bifocals. 
The OV-AL is cosmetically more attractive than the conventional 
round lenticular when used in today’s frames. 
Also, the extra 5mm in horizontal field allows the patient 
significantly more peripheral vision. 
A wider view and better appearance, too! 


The Originators of Hard Resm Lense: 


patent pending í 
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ent in the use of sodium fluorescein 


solutions—one good reason for pre- 


ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 


Other good reasons: FLUOR-I- 


STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 


Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





" 


FLUOR-I-STRIP:A.T. 


(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 


Supplied: No. 1048—Boxes of 100 enve- 


lopes, each envelope containing two sterile 
strips. 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 
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AND INFECTION 
|. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
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A Question for the Doctor: 


What 

Isa 
opectacle 
Indirect? 











If you said that 
a Spectacle In- 

direct is the new 
way to quick indirect 
ophthalmoscopy without 

headbands, you're right. If 
you said it's the perfect indirect for the office, you're right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. E 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD's from 52 to 74... 
with no individual adjustment needed? 


Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


KE E LE R 456 Parkway, Lawrence Park Industria! Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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d i From Pfizer, 


Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 





The wetter, the better: Thats why Visalens” 
Wetting Solution makes contacts easier on 
the eyes 
Visalens Wetting Solution for hard lenses 
has a documented contact angle of 46 
degrees compared to the 55 to 60 degee 
angle reported for natural tears. The smaler 
the angle, the greater the wetting activity. he 
wetter the lenses, the better they feel 
Visalens Wetting Solution further aids weere 
comfort by forming a protective film to cushion the 
lens on insertion, and by providing the viscosity 
necessary to increase the contact time of the 
wetting agent with the lens 
A companion product is Visalens Soaking/Clear ing 
Solution, an antiseptic solution containing ingredients 
specially formulated to aid in cleaning lenses (afte! 
removal) of ocular secretions 
IF your patients ask you about Visalens, we hope you 
will recommend it, as well as Visine’ eye drops 
where appropriate. 







By the makers of Visine. 


© 1975, Pfizer Inc 


pu e m eee eS ee eee eee — —— 


| Professional sample kit on request. | 
i To have free samples (one dozen 5cc each, Visalens | 





i Wetting Solution and Visalens Soaking/Cleaning Solution) | 
on hand for your patients, and an informative booklet 
| for yourself, fill out this coupon l 
l l 
i Name A eee l 
i Please Print | 
I 
Address ——s————À 
! I 
l I 
i O00 ee ee a a ores Zip — t 


| mail to: Visalens, 185 Price Parkway, Farmingdale, NY. 1735 | 
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NATIONAL EYE INSTITUTE 


Budget by Mechanism 


Grants 
Regular Research 
Non-competing 
Competing 


Subtotal 
Special 
Total, grants 
Fellowships 
Training Grants 
Research and Development Contracts 
Total, extramural programs 


Direct Operations 
Intramural Laboratory and Clinical Research 
Program 
Management Fund 


Subtotal, I.L.C.R. 


Biometry, Epidemiology and Field Studies 
Program 
Management Fund 


Subtotal, B.E.F.S. 


Research Management and Program Services 
Program 
Management Fund 


Subtotal, R.M.P.S. 


Subtotal, direct operations 


Subtotal, M/F 
Total, direct operations 


Total, National Eye Institute 


1975 
Budget 
Authority 


$17,640,000 
5,466,000 


23,106,000 


610,000 
23,716,000 
2,653,000 
1,994,000 
2,124,000 


$30,487,000 


2,537,000 


2,185,000 


4,722,000 


410,000 
77,000 


487,000 


1,348,000 
577,000 


1,925,000 


4,296,000 


2,839,000 


7,135,000 


1975 
Appropriation 


$18,570,000 
10,466,000 


29,036,000 
599,000 
29,635,000 
2,653,000 
1,994,000 
2,322,000 
$36,604,000 


2,683,000 
2,217,000 


4,900,000 


410,000 
77,000 


487,000 


1,545,000 
597,000 


2,142,000 


4,638,000 
2,891,000 


7,529,000 


1976 
President's 
Budget 


$20,313,000 
3,811,000 


24,124,000 


468,000 
24,592,000 
2,653,000 
1,994,000 
2,322,000 


$31,561,000 


2,713,000 


2,315,000 


5,028,000 


410,000 
77,000 


487,000 


1,567,000 
558,000 


2,125,000 


4,690,000 


2,950,000 


7,640,000 


$37,621,000 $44,133,000 $39,201,000 


Panolocal 


CORRECTED CURVE CONTACT LENSES 


Y L All spherical contact lenses have spherical 
aberration and have a shorter focal length 
at the periphery than at the center. 


Panofocal * contact lenses have a corrected 
curve on the anterior surface to provide 
sharper and clearer retinal image than any 
previously available lens. This is accom- 
plished with no additional thickness nor 
changes in any fitting parameters. 


Eliminates need for prism ballast /cylinder 
correction for up to 1.25 diopters of residual 
astigmatism. 


P CONFORMA 





187 WESTMINSTER ST., PROVIDENCE, R. I. 02903 


for immediate service and savings Dial 1-800-446-8105 TOLL FREE Za e 
in Virginia 1-800-582-8346 Crune* 


P. O. BOX 624, NORFOLK, VIRGINIA 23501 / cl 1 
P. O. BOX 6552, COLUMBUS, OHIO 43209 5 - 
Ia? 


British Journal of 


Ophthalmology 





January 1975 Vol.59 No.1 


Editorial: Pathogenesis of retinopathy in malignant hypertension . 


Pathogenesis of Hypertensive retinopathy. A. Garner, N. Ashton, R. Tripathi, 
E. M. Kohner, and C. T. Dollery 


Studies of the viral flora in keratoconjunctivitis sicca. J. Williamson, W. M. Doig, 
J. V. Forrester, W. C. Dick, and K. Whaley 


Keratomycosis in Lucknow. R. L. Koul and V. B. Pratap 

Intracranial complications of transorbital stab wounds. J. D. De Villiers and D. Sevel 
Euryblepharon. J. A. Keipert 

Secondary anterior crocodile shagreen of Vogt. R. C. Tripathi and A. J. Bron 
Neurilemmoma of the oculomotor nerve.  $. Shuangshoti 


Sterilizable fibre optic transilluminator. A. P. M. Makepeace and J. C. Dean Hart 


———————————————————————VV——"—-————XQ——————Á 


Annual Subscription (12 issues a year) $46.50 
(Combined rate with Ophthalmic Literature $76.50) 


—— P ——————————M11(1111,)»^Ilq...«————— 


All subscriptions to the United States can be ordered from the BRITISH MEDICAL 
JOURNAL, 1172 Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all 
other countries should be ordered from the Subscription Manager, BRITISH MEDICAL 
JOURNAL B.M.A. House, Tavistock Square, London, WC1H 9JR, England, or through 
any leading subscription agent or bookseller. 
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The aphakic deserves everything 
you can do for him. 


You can do most with Catarex: Lens Service. l 


Aside from the prospect of the actual cataract operation, 1 
the patient's greatest anxiety exists during the time from 
bandage removal to permanent prescription. And it isin 
precisely this period that the Vision-Ease Catarex Lens Ser- — 


- vice can be most beneficial to both doctor and patient, be- - 


J cause Catarex temporary lenses can provide the closest 

h approximation of continuous normal vision for the patient - 

5 during the healing and stabilization period. E 
Catarex Temporary Lens Service is a complete series of 


interchangeable sphere and cylinder components, cover- - 

j ing a full range of sphere powers from +9.00D through 

| +14.00D in half-diopter steps and minus cylinder powers - 
d from Plano through — 4.00D. The sphere can be either a | 
bifocal or trifocal form. Each pre-edged component pair - 
can be inserted in a precision double-grooved carrier — 
edged to fit the patient’s permanent frame. 3 


OG 


Tem emporary 
Cylinder Lens Catarex Bifocal 





The doctor can thus prescribe according to his findings, - 
with sphere and cylinder correction as well as bitocal or 
trifocal segments, as required. The lens elements can be — 
assembled and inserted in the patient's frame immediately — 
after bandage removal. Subsequent changes — easily ac- — 
complished by removing the old and inserting the new Rx 
— can be made until the operated eye has stabilized suf- — 
D ficiently for permanent correction. E. 

|... "7. Following use of the temporary lenses, a permanent - 
NU f^ .Catarex lens with identical mechanical specifications is - 
tee SAS ad _ inserted in the patient's frame. Thus, the patient car accus- — 
emos sg . tom himself to the lens form and be thoroughly familiar - 
TOU with it so that when he is ready for the permanent !ens he 
















. will not have to undergo another adjustment period. 
For further information about Catarex Service, contact | 
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A SUBSIDIARY OF § BUCKBEE-MEARS COMPANY — 


"Y | N-E ASE) Imo 


DUSTRIAL PARK * ST. CLOUD, MN 56301 | 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 


PRESBYTERIAN HOSPITAL 
OF PACIFIC MEDICAL CENTER 
HIGHLIGHTS OF MODERN OPHTHALMOLOGY 


June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 


This annual conference is designed to provide 
the practicing ophthalmologist with up-to-dcte in- 
formation on new concepts and techniques in many 
rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treat- 
ment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retincl and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 
THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. Henry S. Metz, M.D. 
John C. Cavender, M.D. Bruce E. Spivey, M.D. 
Wayne E. Fung, M.D. Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 
REGISTRATION: 
Tuition: $150 
(Residents and Fellows: $75) 


Please write to: Continuing Education, Pocific Medical 
Center, P.O. Box 7999, San Francisco 94120 





E-PILO® OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutions are available 
in five convenient concenrrations: 


E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% 
Epinephrine Bitcrtrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-2® Contains: 
Pilocarpine Hydrochloride ................ 2.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ..................... 1.096 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine and 
Epinephrine, both solutions contain: 


RE isa EAEE E ETE OS 5.0% 
Benzalkonium Chloride .................... 0.01% 


in a buffered aqueous solution containing sodium bisulfite, 
mono- and dibasic sodium phosphate, and disodium 
edetate. Indications: For the treatment of glaucoma; more 


' specifically, the chronic simple glaucoma of the open angle 


type. Contraindications: Contraindicated in narrow angle 
glaucoma. Warning: FOR TOPICAL OPHTHALMIC USE 
ONLY. If irritation develops, patients should be advised 

to discontinue use cnd consult prescribing physician. 
Precautions: Use with caution in unverified glaucoma and 
vascular hypertension. Epinephrine compounds are effec- 
tive in the management of many of the forms of glaucoma; 
but complications, especially conjunctival irritation, occur 
frequently. If the reaction is severe, discontinuance of the 
drug may become necessary. This solution is sterile when 
packaged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly covered when not in use. Keep in cool place. 
Protect from light. Do not use if solution has darkened. 
Dosage: One or two drops on awakening and in the evening. 
If this fails to control the pressure, medication may be used 
more frequently. The frequency of instillation and the con- 
centration depends on the response of the patient. The 
ophthalmologist must ascertain just how much E-PILO is 
necessary for each individual patient. Caution: Federal law 
prohibits dispensing without prescription. How Supplied: 
10 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P R), Inc. 


San German, Puerto Rico 00753 414-1/COR-565 


epinephrine base. : 
E-PiLO... | 
when epinephrine must be 
added to a daily routine 

that already includes pilocarpine. 


CAUTION; 
gispen sit 


E -.—- 







MP Division 
Cooper Laboratories (P. R.), Ine 
San German, Puerto Rico 007! 


Prescribing information on fac ng pag: 
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THE RODENSTOCK PRISM EXOPHTHALMOMETER 


* FAST AND PRECISE MEASUREMENTS € SEPARATE READING FOR EACH EYE 
* PARALLAX FREE READINGS èe $170.00 FOB NYC " 
* SCALE AND OPTICAL ELEMENTS FULLY SEALED © DELIVERY FROM STOCK 


ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55th STREET NEW YORK, N.Y. 10019 


ADVANCED COURSE IN PHACO-EMULSIFICATION 


Donald L. Praeger, M.D., F.A.C.S. 
and Harold A. Schneider, M.D. 


This is open only to ophthalmic surgeons previously trained in the Cavitron/ 
Kelman phaco-emulsification procedure. 


Curriculum will include: 


—Live surgery with individual direct —TV tapes of all facets of 
observation of cases and O.R. TV. procedure—Management of 
—Lectures with slides pre-operative, operative and 
—Movies post-operative complications 
—Printed lectures —Planned extracapsular surgery 
—Special applications of phaco-emulsification and other procedures. 


Enrollment limited. For information contact: 


Mrs. Terri Rose, R.N. (Re: Advanced PEM Course) 
9 Fulton Avenue 
Poughkeepsie, New York 12603 (914) 454-2510 





NEW AOLITE 
66mm Single Vision 
Lenses 












Conventional plastic lens shows distortion and Clearly unconventional AOLITE66mm lens shows 
blur looking through periphery of lens. marked reduction in blur and distortion looking 


through periphery of lens. 


Aspheric curves make the seeing difference 


New AOLITE 66mm Single be present in ordinary lenses. 
Vision Lenses help For complete infor- 
bring the clarity of the mation, contact your 
optical center to the AO Sales Represent- 
periphery of the lens. ative or Distributor 

Aspheric curves Representative. Bro- 
make the seeing chure & Technical 
difference. As the eye Paper available. Write 
sweeps from the opti- "AOLITE 66,’ Dept. 
cal center of the lens toward the 4631, American 
lens periphery, gradually changing — Optical Corp., AO 
aspheric curves automatically re- Southbridge, & 
duce the marginal error that would Mass. 01550. American 

Optical 
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EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 


June 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects of 
xenon arc and argon laser photocoagulation and will consist of lectures, clinical 
demonstrations, small seminars. and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Effects of Photocoagulation on Ocular Tissue Clinical Results of Treatment 
Principles and Techniques of Photocoagulation Complications of Photocoagulation 
Fluorescein Angiography as Related to Potential New Uses for Lasers 
Photocoagulation Clinical Demonstrations 
Diseases Treated by Photocoagulation 
FACULTY: 
Charles L. Schepens, M.D. H. MacKenzie Freeman, M.D. Lloyd M. Aiello, M,D. 
Ichiro D. Okamura, M.D. Ronald C. Pruett, M.D. Tatsuo Hirose, M.D. 
Robert J. Brockhurst, M.D. Felipe |. Tolentino, M.D. Clement Trempe, M.D. 
J. Wallace McMeel, M.D. Oleg Pomerantzeff, Dipl. Eng. Richard Simmons, M.D. 


REGISTRATION: Fee— $250 


For registration and details 
J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 Staniford Street ° Boston Massachusetts 02114 


THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


6th ANNUAL SCIENTIFIC SESSION 


Sunday, September 21, 1975 8:00 AM to 4:30 PM 
Fairmont Hotel Dallas, Texas 


A.M.A. approved for Continuing Medical Education 


Plan to attend this meeting on the first day of the Academy and hear many as- 
pects of ophthalmic plastic surgery discussed by outstanding men in the field. 


Guest speakers include Lester Cramer, M.D., Plastic Surgery, Setrag Zacarian, 
M.D., Dermatology, and Richard T. Farrior, M.D., Otolaryngology and Maxillo- 
facial Surgery. 


The registration fee before September 1st is $60.00. Registration after that date 
will be $75.00. Enrollment limited to 500. 


For more information write: Charles R. Leone, Jr., M.D. 
504 Madison Square Medical Building 
San Antonio, Texas 78215 
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CLINITEX |>) 


CA-2 100° FLUORESCEIN ANGIOGRAPHY 

























Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photograph”. 
Compact electronics. 

Integrated picture index data box. — 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 
Unretouched clinical photograph Albany Medical College, New York 
Patents pending 


MEDISCOPE AND COLD LIGHT SOURCE 


A N ^ | |» 4 y 
A — M A "> s 
REM 


Compact, vibration free, table mountec. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12” working distance, 2’ depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 











CLINITEX, INC. 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 


SEND [lca-2 LlMEDIscOPE LILIGHTSOURCE ONLY 


M O R E Name ; | tite 
INFORMATION oeren aE 


ot eo "s . State _ 











Phone 
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A Wise Old Philosopher Once Said: 


"TRE CHEAPEST IS THE BEST” 


The philosopher's poor disciples had a tough time 
with that one. “The cheapest is the cheapest,” they 
reasoned. “How can cheap stuff be good stuff?” 


What they were really talking about and what it took 
them a long time to see, was the value of buying the 
best—that in the long run, good products are the 
cheapest because they serve better longer. Even 





THE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


B The lightest, most comfortable indirect on 
the market. 


B An adjustable, weight reducing overband. 


B Product-engineered for maximum heat dissi- 
pation. 


B Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


B An exclusive bi-mirror attachment makes it 
the only indirect to permit simultanecus view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 


though they may cost more initially. 


Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 
standing. Wonder of wonders, Keeler's Fison Indirect 
Ophthalmoscope is the best, in cost and performance, 
right away. 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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COOPERATIVE CLINICAL TRIALS 


THE SEcoND TrircHo MEMORIAL LECTURE 


Cart Kuprer, M.D. 
Bethesda, Maryland 


The clinical trial may be defined in its 
broadest context as a test of any therapeutic 
procedure, whether a new drug or a new 
operation, applied to a patient. This test 
must be carried out as a scientific investiga- 
tion, involving controls, randomization, and 
avoidance of investigator bias, as well as 
thorough consideration of the ethics involved. 

It is apparent from successful clinical 
trials in the fields of medicine and surgery 
that to assess a new therapeutic procedure 
in a chronic disease, such as cirrhosis of the 
liver or coronary heart disease, hundreds of 
patients from several hospitals must be ob- 
served for four or five years in conformity 
with a research protocol detailing specific 
guidelines before the new agent’s value can 
be established clearly. The same considera- 
tions obviously should apply in ophthalmol- 
ogy. 

There is no doubt that the personal ob- 
servations by the physician of a few pa- 
tients, carefully made and accurately re- 
corded, have been and will continue to be a 
most important element to the progress of 
medical knowledge. There are examples in 
ophthalmology where the observation of one 
clinician on one or a few patients led to the 
introduction of new and successful thera- 


From the National Eye Institute, National Insti- 
tutes of Health, Department of Health, Education 
and Welfare, Bethesda, Maryland. 

Presented before the Israeli Academy of Science, 
Jerusalem, Sept. 9, 1974. 

Reprint requests to C. Kupfer, M.D., Bldg. 31, 
Rm. 6A-03, National Institutes of Health, Bethesda, 
MD 20014. 
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peutic agents in the treatment of eye disease. 
For instance, in 1952, I reported a single 
case of the dramatic regression of a retino- 
blastoma in the fellow eye of a young boy 
after administration of intravenous nitrogen 
mustard.’ The first eye had been enucleated 
six years previously with histologically 
proven retinoblastoma, Algernon Reese, 
M.D., who observed this patient after ther- 
apy, had never seen this type of tumor re- 
gress so rapidly. Regression was significant 
because this tumor, when untreated, usually 
continues to grow, destroying the eye and 
eventually leading to death. With this single 
case, a new therapeutic approach to the treat- 
ment of retinoblastoma was developed, pro- 
viding the groundwork for present day treat- 
ment. 

In contrast to this situation, ophthalmol- 
ogists more often experience a disease that 
has an unpredictable course, such as mac- 
ular degeneration or diabetic retinopathy, 
that may show spontaneous remissions and 
sudden exacerbations. The question is no 
longer whether the treatment cures but 
whether it ameliorates the process, that is, 
whether the incidence of blindness can be 
significantly reduced, whether the rate of re- 
covery can be speeded up, or whether we can 
reduce the rate of complications associated 
with a particular ocular problem. Although 
such therapeutic goals are more modest than 
the remission of retinoblastoma, nevertheless, 
they are still important considerations from 
the point of view of the patient. Thus, in 
ophthalmology, we deal with significant but 
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small improvements. Does heparin therapy 
hasten the resolution of a central retinal vein 
occlusion? Is visual acuity improved? Does 
photocoagulation with or without cortico- 
steroids reduce significantly the visual dis- 
ability of the presumed histoplasmic syn- 
drome or shorten the period of poor visual 
acuity or metamorphosia? Although these 
questions are asked, the observation of 
treated patients alone, no matter how care- 
fully made and recorded, cannot provide 
adequate answers for those diseases in 
which the course of individual patients is 
variable. 

It is most important to separate coinci- 
dental occurrences in the course of the eye 
disease from the effects of the therapy. What 
the ophthalmologist observes in the course 
of the disease may not necessarily be related 
to what was done. On the one hand, enthu- 
siasm for a new form of treatment may lead 
to the assumption that the imprcvement in a 
small group of patients was due to the treat- 
ment when in fact these patients may have 
done just as well without any therapy. Such 
an example would be the use of the systemic 
corticosteroids in the treatment of optic 
neuritis, when visual acuity improves natu- 
rally. On the other hand, an ophthalmologist 
may condemn a form of therapy unjustly 
because a small group of patients did poorly 
when they may have done better with this 
therapy than if they had received no treat- 
ment whatsoever. 

If several clinicians each treat a few cases 
and assume a cause-and-effect relationship 
between what therapy they prescribe and the 
outcome of the case, without taking natural 
history or the laws of chance into account, 
each clinician may well reach a d:fferent con- 
clusion, Bearing out this last point are the 
many conflicting published reports and claims 
concerning the appropriate therapeutic ap- 
proach to some ocular diseases. Thus, vari- 
ous inappropriate forms of therapy have 
often become established in everyday prac- 
tice because of the lack of an adequately con- 
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trolled study. Such forms of therapy may 
not only be unjustified but are sometimes 
harmful. When several therapeutic measures 
are suggested for a particular ocular disease 
by responsible sources, the only way of de- 
termining the appropriate therapeutic mea- 
sure is by way of a well-designed clinical 
trial. Such a trial provides for the careful 
comparison of the new therapeutic measure 
with a standard therapy, if such is available. 
For instance, a new drug to treat toxoplas- 
mosis would be administered to one group 
and compared with a control group receiving 
the standard therapy of pyrimethamine 
(Daraprim) and sulfadiazine. If no specific 
therapy is available, such as in rgtinitis pig- 
mentosa, then the treatment group would be 
compared to a control group receiving a 
placebo. 

We must develop an effective therapeutic 
approach to diabetic retinopathy. In the 
United States, more than 3,000 diabetics a 
year become blind (visual acuity, 6/60 or 
less) with diabetic retinopathy as the sole 
cause, Or major component, of blindness. 
Many thousands of diabetics suffer from 
lesser levels of visual disability. In an attempt 
to ameliorate this disease, drastic surgery 
such as pituitary ablation was employed in 
the past without demonstrated success. It 
seemed more reasonable to treat the new pro- 
liferating retinal vessels directly after they 
appeared, to obliterate them and to prevent 
further neovascularization. Photocoagulation 
has been used to treat diabetic retinopathy 
for over a decade. However, what seemed 
reasonable was not necessarily helpful. De- 
spite many published reports, the efficacy of 
photocoagulation in the treatment of prolifer- 
ative diabetic retinopathy remains uncertain. 
Although some reports are favorable and rec- 
ommend the use of photocoagulation in the 
treatment of diabetic retinopathy, few of 
these have included a comparison of un- 
treated eyes (controls) with treated eyes. 
Furthermore, in those few studies in which 
controls were used, none seem to have ad- 
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hered to such basic principles of clinical 
trials as random allocation of eyes to treat- 
ment of control groups and masked evalua- 
tion of results. In addition, the value of 
these few controlled studies has been limited 
by the few patients available at a single cen- 
ter. For these reasons, several clinicians at 
leading research centers have said that the 
value of photocoagulation in the treatment of 
diabetic retinopathy remains unproven. Con- 
sequently, if doubts still exist after a decade 
of therapy, only a clinical trial in which a 
valid comparison of treated and untreated 
eyes can be made will determine whether 
photocoagulation therapy will affect favor- 
ably the natural course of diabetic retinop- 
athy. Toward this end, 15 medical centers are 
conducting a nationwide cooperative diabetic 
retinopathy clinical trial. 

Patient selection—At the outset, one must 
define as specifically as possible the type of 
patient to include in the trial. The criteria 
should not be too broad so that great hetero- 
geneity is involved or be too narrow so that 
the results would apply only to a small group 
of the diabetic retinopathy patient popula- 
tion. Because the main objective of the Dia- 
betic Retinopathy Study (DRS) is to de- 
termine whether photocoagulation therapy is 
useful in preserving some level of vision for 
patients with diabetic retinopathy, visual 
acuity should be one of the main criteria not 
only for admission to the study but as the end 
point in determining effectiveness of treat- 
ment. Accordingly, patients must have a vi- 
sual acuity of 6/30 or better in both eyes and 
proliferative diabetic retinopathy in one eye, 
or severe nonproliferative diabetic retinop- 
athy in both eyes. A visual acuity level of 
6/30 was chosen to allow inclusion of as 
many patients as possible while at the same 
time providing sufficient visual function so 
that improvement of visual acuity or further 
loss of visual function can be appropriately 
assessed. To be considered for DRS enroll- 
ment, patients must be less than 70 years of 
age, have generally good health at the start 
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of the trial to insure an adequate follow-up 
period of five years, have no prior treatment 
with other photocoagulation or pituitary ab a- 
tion, and must understand the research prc j- 
ect. 

After the initial patient examination that 
includes color stereoscopic fundus photo- 
graphs of seven standard fields in each eye 
and fluorescein angiography, the patient's 
eligibility for the study is determined. A set 
of the fundus photographs is sent to a 
fundus photograph reading center and the 
initial visit data are checked by a coordi- 
nating center. If eligible, the patient is en- 
rolled in the study. One eye of each patient 
is selected randomly for treatment by the eo- 
ordinating center using procedures simiar 
to "tossing a coin." The treatment type— 
xenon or argon laser photocoagulation—is 
also determined by random allocation. Thus, 
two important principles are involved at tais 
point: the random assignment of one eye as 
a control and the random allocation of “he 
type of treatment to the other eye. 

Controls—In general, controls are defined 
as patients or eyes receiving either the stan- 
dard or best-known therapy rather than the 
new therapy. If no standard therapy is avail- 
able, controls may be given a placebo so tnat 
the psychic effects of medication are satis- 
fied. Why are controls important to -he 
proper interpretation of therapeutic effects 
in patients? It is essential to be able to se»a- 
rate coincidental occurrences in the course 
of the disease from the effects of therapv. 
Whether the treated eye improves or de- 
teriorates rapidly, the results may have ncth- 
ing whatsoever to do with the therapy. Hew- 
ever, observation of the fellow control eye 
will guard against hasty and possibly errane- 
ous cause-and-effect relationships. Controls 
permit the clinician to distinguish between 
the nature of the untreated disease and the 
effects of therapy. Diabetic retinopathy, ike 
many other ocular diseases, is a chronic dis- 
order with a long and variable asymptomatic 
period. Progression of the disease often oc- 
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curs unpredictably in sudden episodes and 
dramatic spontaneous remissions are not un- 
common. Only by comparing a 'arge treated 
series with a large randomly assigned series 
of controls can we distinguish between the 
effects of the therapy and the natural history 
of the disease with adequate precision. There 
is a compelling ethical reason to treat only 
one eye. By limiting treatment to one eye, 
each patient has the best chance of retaining 
vision in at least one eye. If treatment is 
harmful, only one eye of any patient will 
have been adversely affected. On the other 
hand, if treatment proves to be effective, the 
patient will have had the beneát of treat- 
ment. 

The clinician has at least five alternatives 
for a control group, with the ideal being a 
local treatment with one eye randomly 
treated, the other used as a control. Is it pos- 
sible to allocate patients with a particular dis- 
ease to either the treatment group or the 
control group? In the case of diabetic reti- 
nopathy, the eye to be treated could either 
be the better eye or the worse eye in terms 
of visual acuity, and the fellow eye would 
serve as the control, The clinician would as- 
sess the results by comparing the treated eye 
with the untreated eye. The implicit assump- 
tion is that the groups with good and poor 
vision are equivalent. Eyes with zood vision 
deteriorate more rapidly in untreated dia- 
betic retinopathy than eyes with poor vision, 
recently corroborated by Ederer and Hiller 
(unpublished data). Thus, if the better eye 
is selected for treatment, the study will be 
biased against the treatment since eyes with 
better vision deteriorate more rapidly. On 
the other hand, if the physician selects the 
poorer eye, the study will be biased in favor 
of the treatment. Because the clinical trial 
design requires that the treated and un- 
treated eyes be approximately eqvivalent, al- 
location of eyes to each group by the physi- 
cian in attendance cannot be employed. 

The same objections can be raised to a 
second alternative to a randomly selected 
control, that is, choosing a control group by 
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using those patients who wish to enter the 
clinical trial in the treatment group and those 
patients who refuse as the control group. 
The two resulting groups would not be com- 
parable because of the many factors that en- 
ter into the patient's decision to participate 
in a clinical trial. For example, the patient 
who is desperate and feels he must receive 
whatever new therapy is available even 
though the level of retinopathy is mild may 
not enter a clinical trial because he may not 
receive the necessary therapy. 

As the third possibility, the experience in 
one hospital can be compared with that in 
another hospital, in which one hospital em- 
ploys the treatment for both eyes and the 
other hospital does not use the treatment. In 
such a case the difficult burden of proving 
the comparabihty of the two patient popula- 
tions rests with the designer of the study. 

The fourth type of so-called control is the 
"historic" control. We can examine the 
records of patients who had diabetic reti- 
nopathy before the availability of photocoag- 
ulation and determine the prognosis of these 
untreated eyes. However, are conditions the 
same today as they were 15 to 20 years ago 
or even five years ago? Medical treatment of 
patients with diabetes has changed. In addi- 
tion, whenever any new form of therapy is 
made available, patients previously thought 
to be too far advanced and therefore not 
amenable to treatment will be referred to 
the new therapy. Therefore, it is difficult to 
prove that the patients one sees in a referral 
center today would be comparable in every 
regard with those patients seen previously, 

Finally, one often hears that controls are 
not necessary because clinical impressions 
and accumulated general knowledge provide 
the background for the assessment of new 
forms of therapy. Impressions of the past 
are frequently unreliable, whereas past ob- 
servations often are insufficient. Scientific 
progress depends on carefully documented 
studies, not on impressions. Records often 
do not contain all the information necessary 
for comparison with a trial of new therapy 
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or the information may have been in a dif- 
ferent form. The group of original patients 
should be compared to a precisely similar 
group of other patients. This is absolutely 
necessary if the comparison is to be directly 
interpretable. 

Investigator bias—We all want our pa- 
tients to get better and this desire could re- 
sult in an unconsciously nonobjective assess- 
ment of the results of therapy. Therefore, 
once the therapy has been assigned randomly 
to one eve, the investigator who administered 
the treatment should not be the individual 
who assesses the results, that is, measures 
the visual acuity, visual function, and the 
like. If neither the patient nor the investiga- 
tor knows whether the therapy or a placebo 
has been administered, the term double-blind 
(or in ophthalmology, double-masked) is 
used. In the case of the Diabetic Retinopathy 
Study, double-masking is not possible since 
both the physician and the patient know 
which eye has been treated. However, it is 
essential that the investigator evaluating vi- 
sual acuity be unaware of which eye was 
treated. Such single-masking eliminates in- 
vestigator bias. 

The question most often raised by the 
clinician is whether it is ethical to withhold 
a form of treatment that conceivably might 
be beneficial even though the new therapy 1s 
unproven. If the clinician knows, or has good 
reason to believe, that photocoagulation is 
better than no treatment at all, then he can- 
not participate in a clinical trial but 1s ob- 
ligated to use photocoagulation. Tf it is not 
proper and ethical to withhold treatment 
from a patient but to use every new treat- 
ment, then obviously there is never a need 
for a clinical trial. We, as clinical ophthal- 
mologists, often prescribe therapies in a 
haphazard fashion, case by case, assuming 
that one will help. In effect, we are carrying 
out a series of individual, one-patient experi- 
ments. Can we allow this situation to con- 
tinue? If the clinician (or his peers) is 
doubtful as to whether photocoagulation is 
beneficial in diabetic retinopathy, or whether 


COOPERATIVE CLINICAL TRIALS | 347 


xenon is better or worse than argon laser, 
he should give each patient some form of 
therapy in one eye, leaving the second eye 
untreated. It may actually be unethical mot 
to institute a clinical trial to determine 
whether the particular form of therapy is or 
is not appropriate, or whether it actually nmy 
be causing additional damage. What is new 
is not always best. A scientific clinical trial 
is a more ethical way of practicing medicme 
than the routine use of a therapeutic agent 
that was never established as more benefic al 
than harmful. If this point of view was 
adopted, there would be more published re- 
ports of sound scientific clinical trials with 
fewer inconclusive trials of new therapies. 
Evaluation of a new therapy form should 
begin with the first patient so that the inital 
reports on effectiveness do not color each pa- 
tient’s chance of receiving either the ua- 
proven new therapy, the standard therapy, or 
none at all. In the case of the Diabetic 
Retinopathy Study, the design—randomly as- 
signing one eye for treatment and its fellow 
as a control—recognizes the primum nen 
nocere (first do no harm) responsibility ef 
physicians toward their patients. Patients 
who enter these studies not only receive good 
medical care, due to the careful screening ard 
frequent and thorough follow-up visits, bat 
may fare better than the patient treated by 
photocoagulation in both eyes that may 
prove to be worthless or even harmful. The 
patient entering this Study will receive phote- 
coagulation, either xenon or argon laser, m 
one eye according to a research protocol de- 
veloped by leading authorities. All details cf 
examination, treatment, and progress of the 
treated as well as the untreated eye ave 
checked frequently and the results are re- 
viewed periodically by a Data Monitoring 
Committee to determine whether beneficial 
or harmful effects are occurring. The pri- 
mary criterion for benefit from treatment s$ 
preservation of vision. If it becomes evident 
during the course of the study that phote- 
coagulation is better than no treatment in a 
certain stage of diabetic retinopathy, patien s 
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with an initially untreated eye will be offered 
treatment. On the other hand, if any feature 
of either treatment technique proves harm- 
ful, this aspect of follow-up treatment will 
be discontinued, Thus, patients enrolled in 
this. carefully controlled, scientific clinical 
trial will be the first to benefit from the 
knowledge of whether photocoagulation is 
useful in preserving vision. 


SUMMARY 


As exemplified by the collaborative Diabetic 
Retinopathy Study, all the appropriate tech- 


niques involved in a clinical trial—random 
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assignment of treatment, appropriate con- 
trols, and avoidance of investigator bias— 
should be incorporated during the earliest 
testing of a new therapy for a chronic dis- 
ease, for the sake of the patient and for the 
progress of medical science. This approach 
to clinical trials in the testing of new ocular 
therapies can provide the most scientifically 
sound and rational therapy to the patient. 
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OPHTHALMIC MINIATURE 


The “contact-lens” consists of a thin glass shell, bounded by concentric 
and parallel spherical segments. Tt is placed upon the eye, and the inter- 
space between it and the eyeball is filled with a liquid having the same 
refractive index as the cornea. Rays of light then undergo a certain 
amount of refraction upon entering the liquid, which may be considered 
as extending forward to the anterior surface of the glass shell; but they 
suffer no deviation in their course whilst passing from the liquid into 
the cornea; and thus the irregularities in the passage of rays of light 
from the air into the cornea, which were previously produced, must be 


lost. 


A. Eugen Fick, A contact lens. 
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PRESSURE GRADIENT CHANGES ON THE TRABECULAR 
MESHWORK OF MONKEYS 


Jack Kayes, M.D. 


St. Louis, Missouri 


The nature of the aqueous outflow path- 
ways from the anterior chamber of the eye 
has not been clarified.'-* One possible route is 
via the vacuoles reported to be present in 
the inner wall of Schlemm's canal.*? John- 
stone and Grant’ reported that vacuoles could 
be induced by raising intraocular pressure 
above usual physiologic levels and then fixing 
the eve. They could not find vacuoles at ex- 
tremely low pressures. Pressure-dependent 
structural changes were also reported in the 
arachnoid Villi, a tissue that anatomically re- 
sembles the trabecular meshwork in some 
ways, and is involved in the return of cere- 
brospinal fluid to the venous system. John- 
stone and Grant’s’ conclusion that the vacu- 
oles were pressure-dependent seemed to be 
a good point from which to study structural 
changes in glaucoma. 

However, Shabo, Reese, and Gaasterland? 
recently reported a series of experiments in 
which the presence or absence of vacuoles 
of the inner wall of the canal was dependent 
not on pressure, but on the timing of post- 
mortem fixation, Thus, they felt the vacuoles 
were fixation artifacts. 

The presence or absence of vacuoles as 
real or artifactuous is important in seeking a 
possible anatomic basis for chronic simple 
glaucoma. 


MATERIALS AND METHODS 


Five adult rhesus monkeys were anes- 
thetized with phencyclidine hydrochloride 
(Sernylan) administered intramuscularly, 


From the Department of Ophthalmology, Wash- 
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followed by sodium pentobarbital ( Diabutal ). 
One eye of each animal was cannulated with 
two 22-gauge needles. The needles were shot 
into the anterior chamber with a modified B-D 
insulin injector. The needles were stabilized 
so that they did not touch the iris or lens. 
The eye was then connected to a servo-ccn- 
trolled push-pull pump. Intraocular pressere 
was monitored by a pressure transducer and 
charted ona Perkin-Elmer 165 recorder. The 
pressure was raised to 40 mm Hg and main- 
tained for one hour by a controlled infusionof 
normal saline. One hour later, 2.5% glutaral- 
dehyde in 0.2 M cacodylate buffer was ran 
through the same infusion apparatus while 
maintaining pressure at 40 mm Hg. The eve 
was then enucleated, carefully opened, aad 
further fixation was carried out. 

The second eye of the still living monkey 
was then opened by introducing a 2-mm Elot 
trephine into the anterior chamber through 
clear cornea and removing a button of ccr- 
nea. These eyes were termed “low pressure” 
eyes. At the end of 30 minutes a blunt neecle 
was introduced through the trephine opening 
and fixative was gently flooded into tae 
anterior chamber for five minutes, The eve 
was then enucleated, opened further, and 
immersed in additional fixative. 

In a second group of monkeys, Eliot 
trephinations were carried out on both eyes. 
The monkey's chest was then opened and the 
animal was killed by cutting the major vessels 
in the chest, rapidly dropping venous pres- 
sure. Five minutes after death, the anterior 
chamber of the first eye was gently flooded 
with fixative for five more minutes. The ere 
was removed, opened, and further fixed. 
Thirty minutes after death the second ere 
was treated in a similar manner. 

We examined at least three separate blocks 
of tissue from different areas of the circum- 
ference of the canal in all eyes. 
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Fig. 1 (Kayes). Anterior chamber pressure at 40 mm Hg when fixed. Schlemm's canal (SC) varies 
markedly from area to area. Many vacuoles (V) are present. The juxtacanalicular cells (JC) are widely 
separated; S indicates sclera (top, x 4,500; bottom, 5,000). 


VOL. 79, NO. 4 


RESULTS 

Living monkey eyes fixed in situ with 
pressures maintained at 40 mm Hg through 
the time of fixation—The appearance of the 
canal and its surrounding structures usually 
varied from micrograph to micrograph. Sev- 
eral consistent changes were found through- 
out. Vacuoles were easily found in all areas 
studied (Fig. 1). The size of the vacuoles 
varied from only a few hundredths of a 
micron to large balloons that occasionally 
reached from inner to outer walls of the 
canal. The overall size of the canal was in- 
constant. The canal contained occasional red 
blood cells. Pinocytotic vesicles, when pres- 
ent, often showed a “furred border" ( Fig. 2). 

Low pressure living eyes fixed in situ with 
normal venous pressure— These eyes char- 
acteristically showed few vacuoles (Fig. 3). 
They usually were not found. 

The spaces between the cells comprising 
the juxtacanalicular area appeared com- 
pressed when compared to those of the high 
pressure eyes. The low pressure spaces 
ranged from 0.01 to 0.08 uv. These eyes had 
many red blood cells in Schlemm's canal. The 
canal was always filled with electron-dense 
material not usually found in the high pres- 
sure eyes. Pinocytotic vesicles were often 
present but showed a smooth edge ( Fig. 4). 





PRESSURE GRADIENT CHANGES 551 


Low pressure eyes fixed five minutes ajter 
death by exsanguination—Some early cel- 
lular changes associated with cell death 
(Figs. 5 and 6) included swelling of the 
christae of mitochondria and some general- 
ized cell swelling, as evidenced by small in- 
tracellular clear spaces. Few vacuoles were 
seen, Canal size and juxtacanalicular spacng 
were intermediate between that of the high 
and low pressure eyes. 

Low pressure eyes fixed 30 minutes after 
death by exsanguination—There was little, 
if any, difference in animals fixed at five 
minutes except for more pronounced intra- 
cellular changes usually observed with death 
(Fig. 7). Swelling of mitochondrial christae 
and cellular edema were present ( Fig. 8). 


DISCUSSION 


Johnstone and Grant’ showed by light 
microscopy that by raising the anterior cham- 
ber pressure and fixing the eye at that pomt, 
they could find vacuoles of the inner wall of 
Schlemm's canal. At low pressure no vac- 
uoles were found. The present work con- 
firmed these findings. The inner wall of the 
canal seemed to balloon out toward the ower 
wall as the pressure was raised in the zn- 
terior chamber. The anatomic appearance 
was similar to the inner wall previously de- 
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Fig. 2 (Kayes). Pinocytotic vesicles (PV). Anterior chamber pressure at 40 mm Hg 


( X87,500). 
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DDR ATE I. X 
Fig. 3 (Kayes). Fixed when anterior chamber was at atmospheric pressure. Schlemm's canal (SC) has 


both red blood cells (RBC) and electron-dense material. Few vacuoles are seen. The juxtacanalicular 
spaces (JC) are compressed when compared to Figure 1 (top, X5,416; bottom, 6,250). 


scribed as possessing vacuoles. No vacuoles 
were found in eves in which the anterior 
chamber pressure was lowered, and 
Schlemm’s canal was kept at or near venous 
pressure. However, when venous pressure 
was above anterior chamber pressure, the 
canal enlarged and there was compression of 
the inner wall cells against those cells of the 
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juxtacanalicular area. No reverse vacuoles 
were found, for instance, the cells of the 
inner wall did not balloon out toward the 
meshwork cells. 

Shabo, Reese, and Gaasterland? fixed liv- 
ing monkey eyes by retrograde injection of 
cannulated episcleral veins. Sufficient pres- 
sure was used to clear the veins of blood and 
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Fig. 4 (Kayes). Many pinocytotic vesicles (PV) are seen facing Schlemm's canal (SC). These vesicles 
are usually smooth edged, rather than the furry edged vesicles seen at higher pressures (Fig. 2) ; endo- 
thelial cell, E; compressed juxtacanalicular space, JC (575,000). 
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Fig. 5 (Kayes). Atmospheric pressure five minutes after death; anterior chamber and Schlemm's canal 
(SC), rare vesicles, wider juxtacanalicular spaces (JC) (322,500). 
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Fig. 6 (Kayes). Five minutes after death by exsanguination. Mitochondria (M) 
show loss of christae pockets of edema (E) within cells (33,920). 
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Fig. 7 (Kayes). Thirty minutes after death by exsanguination. Anterior chamber 
at atmospheric pressure. Few vacuoles protrude into Schlemm's canal (SC). Juxta- 
canalicular spaces (JC) not compressed (18,750). 


"entry of the fixative into the anterior cham- 
ber could be recognized by an aqueous-fixa- 
tive interface." 

Under these experimental conditions, pres- 
sure in the canal would be higher than in the 
anterior chamber and would mimic our ex- 
perimental condition of atmospheric anterior 
chamber pressure and canal pressure at ve- 
nous pressure or higher. At this stage, the 
canal enlarges and few vacuoles are seen. 


If pressure is equalized on both sides of 
the canal, there is a different image. Since 
anterior chamber pressure is at an atmo- 
spheric level because of trephination of the 
anterior chamber, and since venous pressure 
is near the atmospheric level because the ani- 
mal is killed by exsanguination, a null point 
with regard to pressure should be approached 
on either side of the endothelial lining of the 
canal. When fixation takes place under these 
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Fig. 8 (Kayes). Thirty minutes after death. Mitochondria (M) show christae loss; few vacuoles, 
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some intracellular swelling; SC, Schlemm's canal (30,000). 


conditions, either five or 30 minutes after 
death, the same general appearance is found, 
for instance, no vacuoles and no compression 
of juxtacanalicular cell space. This would in- 
dicate that the vacuoles are pressure depen- 
dent rather than postmortem dependent. 

In the Shabo, Reese, and Gaasterland?’ 
study, an eve was fixed 30 minutes after 
death by barbital overdose; one can con- 
clude that vacuoles were present because an- 
terior chamber pressure was higher than 
canal pressure when fixation occurred. 

Johnstone and Grant's work* on the mesh- 
work is thus confirmed to the extent that 
morphologic changes in the inner wall of 
Schlemm's canal can be induced by altering 
pressure. What happens anatomically in glau- 
coma is still undetermined. 

Tripathi? reported on four postmortem 
specimens from patients with chronic simple 
glaucoma. These eyes contained no vacuoles. 
Other eyes in his series obtained at the time 
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of enucleation for tumor, showed many vacu- 
oles. Fink, Felix, and Fletcher,? with surgical 
specimens from glaucoma operations, noted 
how little they varied from the normal ana- 
tomic appearance. Our findings are similar. If 
eyes with chronic simple glaucoma could be 
studied under controlled pressure conditions, 
and compared to normal eyes subjected to the 
same pressure conditions, anatomic variations 
of the inner wall of Schlemm's canal that are 
now being missed might become apparent. 
We still do not know how drugs alter the 
outward flow of aqueous humor from the 
anterior chamber of the eye, — 

In order to make meaningful comparisons 
between experiments or pathologic speci- 
mens, we must take great care in controlling 
and reporting the pressure differential at the 
time of fixation of Schlemm's canal. 


SUMMARY 


The cellular lining of the inner wall of 
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Schlemm’s canal was anatomically different 
at different pressure levels. When the an- 
terior chamber pressure rose above that of 
the canal, there was a marked increase in 
the number and size of the vacuoles present. 
At the same time the canal became smaller. 

When Schlemm’s canal pressure exceeded 
that of the anterior chamber, the vacuoles 
decreased in size and number, and the canal 
enlarged. These findings were independent 
of postmortem artifacts. 
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OPHTHALMIC MINIATURE 


“Did the Loved One wear his own hair? And the normal complexion ? 
We usually classify them as rural, athletic, and scholarly—that is to say 
red, brown, or white. Scholarly? And spectacles? A monocle. They are 
always a difficulty because Mr. Jollyboy likes to incline the head slightly 
to give a more natural pose. Pince-nez and monocles are difficult to keep 
in place once the flesh has firmed. Also of coures a monocle looks less 
natural when the eye is closed. Did you particularly wish to feature it ?" 


"It was very characteristic." 


Evelyn Waugh 
The Loved One 


DIURNAL VARIATION OF INTRAOCULAR PRESSURE IN 
PRIMARY OPEN-ANGLE GLAUCOMA 


YosHIAKI KrrAzAWA, M.D., AND Takesi Horie, M.D. 
Chiba, Japan 


Maslenikow' first described the diurnal 
variation of intraocular pressure (IOP) in 
1904. Many investigators** have postulated 
that the diurnal variation seldom exceeds 
5 mm Hg in the normal population and that 
the exaggeration of this normal fluctuation is 
characteristic of primary open-angle glau- 
coma. The abnormal peak IOP, disclosed by 
the diurnal pressure variation study, is be- 
lieved to indicate early primary open-angle 
glaucoma*!? Therefore, most of the previous 
investigations into the diurnal pressure 
variation were primarily concerned with the 
timing of the highest pressure elevation ar.d 
the type of pressure fluctuations defined ac- 
cording to the shape of the pressure variation 
curve.‘ There is a definite causal relation- 
ship between the level of IOP and damages 
of the optic nerve head with resultant changes 
of the visual field in glaucoma. A number of 
clinical studies with glaucoma patients have 
attempted to determine the critical level of 
IOP above which damage to the optic nerve 
occurs.’*- [n most of the studies, however, 
measurements of IOP were performed dur- 
ing the regular clinic hours and even when 
the diurnal pressure variation was studied to 
estimate the overall height of IOP in a pa- 
tient, IOP was measured every two to six 
hours during the daytime and once or twice 
after midnight.^»5*? The measurements 
must be made more frequently to evaluate 
the prevailing IOP in each individual. How- 
ever, our knowledge of the details of the 
diurnal pressure variation is surprisingly 
sparse and no attempt has ever been made 
to correlate the frequently determined TOP 
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for a full 24 hours or longer with the visual 
field changes in primary open-angle glau- 
coma. The purpose of this paper is to report 
on the diurnal fluctuations of IOP measured 
hourly for 24 hours with a Goldmann ap- 
planation tonometer in normal subjects, ocu- 
lar hypertensives, and patients with primary 
open-angle glaucoma. In contrast to most of 
the previous studies reporting lowest values 
in the afternoon and highest values in the 
morning, IOP was lowest early in the morn- 
ing between 1 and 5 A.M. and highest in the 
daytime in the majority of the subjects 
studied. 


SUBI ECTS AND METHODS 


Forty subjects—12 normal subjects, 14 oc- 
ular hvpertensives, and 14 primary open- 
angle glaucoma patients (one patient had 
one eve)—were studied. The age of the sub- 
jects ranged from 14 to 72 years with a 
mean age of 33.2 years; 12 were males, 28 
were females. All the normal subjects volun- 
teered for this study and met all of the fol- 
lowing criteria: (1) IOP was always less 
than 20 mm Hg on repeated measurements 
with a Goldmann applanation tonometer. (2) 
Gonioscopically normal open-angle (grade 
3-4) was noted. (3) Visual field examined 
with a Goldmann perimeter was normal. (4) 
No ocular pathology except for minimal re- 
fractive errors was noted. (5) Tonographic 
outflow facility was well within normal limits 
(greater than 0.25 ul/min/mm Hg). The 
diagnosis of ocular hypertension was made 
on the basis of applanation tension exceeding 
20 mm Hg and the absence of pathologic 
visual field changes when examined with a 
Goldmann perimeter. All the ocular hyper- 
tensives involved in the present study had 
been followed because of elevated IOP of 
at least two years' duration, Primary open- 
angle glaucoma was diagnosed only in the 
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Fig. 1 (Kitazawa and Horie). A composite of IOP in 24 eyes of 12 normal subjects. 
The solid line represents the mean pressure, while the dots represent the scatter. A 
single dot may represent values for two or more eyes, if they had identical pressures. 


presence of typical glaucomatous visual field 
changes disclosed by examination with a 
Goldmann perimeter and applanation pres- 
sure exceeding 20 mm Hg. The IOP was 
measured every hour for at least 24 hours 
by using a Goldmann applanation tonom- 
eter. During the daytime, each subject was 
ambulatory but was asked to be seated 
quietly for at least five minutes prior to each 
measurement. Subjects stayed in bed during 
their regular sleeping hours and could sleep 
between measurements. The first measure- 
ment of the day was usually at 11 A.M. 
Glaucoma patients had their antiglaucoma 
medications discontinued at least 96 hours 
prior to admission. Both of us performed 
tonometric measurements and the same ex- 
aminer made all the measurements in each 
subject. All subjects tolerated the hourly 
tonometry well. In 16 subjects systemic 
blood pressure was determined every three 


hours along with IOP. The subjects were 
urged to maintain their regular sleep-awake 
cycles at least three days prior to the present 
study. Although the pattern of sleep-awake 
cycles varied between individuals, all subjects 
went to bed around 10 P.M. to midnight and 
awoke around 6 to 8 A.M. All the results are 
expressed as mean + standard error of the 
mean (SEM). The number of samples are 
shown in parentheses. 


RESULTS 


Intraocular pressures determined hourly 
for 24 hours are shown as a composite for 
each experimental group (Figs. 1-3). The 
mean IOP was highest at 2 P.M. in normal 
subjects, at 1 and 2 P.M. in the ocular hyper- 
tensives, and at noon in the glaucomatous pa- 
tients. The lowest mean IOP took place at 
2 A.M. in normal subjects, at 4 A.M. in the 
ocular hypertensives, and at 1 A.M. in the 
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Fig. 2 (Kitazawa and Horie). A composite of IOP in 28 eyes of 14 ocular hyper- 
tensives. The solid line represents the mean pressure, while the dots represent the 
scatter. A single dot may represent values for two or more eyes, if they had identical 





pressures. 


glaucomatous patients. The times of the peak 
and the trough of IOP in each experimental 
group are shown in the Table. When either 
the peak or the trough was noted at two or 
more time points, all of them are included. 
The maximum pressure was generally at- 
tained during the day, for instance, between 
10 A.M. and 6 P.M. in all the groups of eyes 
studied. The lowest pressures occurred early 
in the morning, for instance, between 1 and 
5 A.M. in 50% of the normal, 65.5% of the 
ocular hypertensive, and 69.4% of the glau- 
comatous eyes. The IOP in 12 of 27 glau- 
comatous eyes decreased below 20 mm Hg 
sometime during that particular period. Two 
of the typical examples are shown in Figures 
4 and 5. 

The diurnal pressure curves revealed that 
the IOP peaks were 17.0 + 0.8 mm Hg (24) 
in the normal, 23.6 + 0.99 mm Hg (28) in 


the ocular hypertensive, and 37.6 + 4.78 mm 
Hg (27) in the glaucomatous eyes; the 
troughs were 10.5 + 0.89 mm Hg (24) in 
the normal, 15.6 + 0.88 mm Hg (28) in the 
ocular hypertensive, and 21.8 + 2.43 mm 
Hg (27) in the glaucomatous eyes. The mean 
diurnal variation in normal eyes was 6.5 + 
0.28 mm Hg (24) (Fig. 6). The highest vzri- 
ation in pressure in the normal eyes was 11 
mm Hg and approximately two fifths of she 
eyes showed pressure fluctuations exceed: ng 
7.5 mm Hg—the upper limit of normal 
diurnal variation suggested by Drance.’ The 
mean diurnal variation in the ocular hyper- 
tensives was 8.05 + 0.50 mm Hg (28) end 
the largest variation was 16 mm Hg; in only 
14.3% of the eyes, the fluctuation was 
greater than 11 mm Hg, the greatest varia- 
tion noted in the normal subjects in the pres- 
ent study. In primary open-angle glaucoma 
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patients, the mean diurnal variation was 15.8 
+ 1.70 mm Hg (27). The largest variation 
was 34 mm Hg and in 60.7% of the glau- 
comatous eyes, the fluctuation was greater 
than 11 mm Hg. 

The distribution of the differences in 
hourly determined ocular tensions between 
the two eyes of each subject was determined 
(Fig. 7). In the normal and the ocular hy- 
pertensive subjects, the differences between 
the two eyes were relatively small—2 mm 
Hg or less in 93.2% of all the measurements 
in the normal subjects and 83.9% in the ocu- 
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lar hypertensives. However, in primary 


open-angle glaucoma patients, the differences 
of pressure between two eyes were consid- 
erable—5 mm Hg or more in 39.5% of all 
the measurements. The hourly differences in 
IOP between the two eyes in each individual 
showed little fluctuation in the normal and the 
ocular hypertensive subjects ( Fig. 8). In the 
glaucomatous patients, the hourly variations 
of the differences in IOP between a pair of 
eyes were more conspicuous ; but in view of 
the marked fluctuations of pressure in each 
eye, the hourly variations of the difference in 
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TABLE 
TIMES OF PEAKS AND TROUGHS OF DIURNAL IOP OF NORMAL, HYPERTENSIVE, AND GLAUSOMATOUS EYES* 


Time 
1PM 2PM 3PM 4PM 5PM 6PM 7PM 8PM 9PM 10PM 11PM Midnight 1AM 2AM 3AM 4AM 5AM 6AM 7AM 8AM 9 AM 10AM 11 AM Noon 


PRESSURE VARIATION IN GLAUCOMA 561 


-* un o0 coo 
— — 


o NNN 
; wv, o0 
ano Bea 


+ 3 
gees 8 
HSI 
SBSETERS 

= 4 v = 
g4oo0 ZOU 
B UB 





* Results are given in percent of total observations. 


tension between two eyes of an individual 
were extremely small. 

The IOP did not correlate with the varia- 
tion of systemic blood pressure determined 
every three hours in 16 subjects. 


DISCUSSION 


Intraocular pressure determinations around 
the clock have been valuable in early 
diagnosis and in adequate appraisals of 
status of control in glaucoma.’ Many in- 
vestigators have reported that the peak of 
pressure can take place before or after office 
hours and particular emphasis has been 
placed on the importance of measuring pres- 
sure in the morning before getting out of 


bed when it is considered the highest.7°"°"* - 


The present study, in striking contras to 
previous studies, shows that the peaks of 
pressure seldom occurred in the morning be- 
fore rising and, in most cases, the pressure 
was highest during ordinary working hours, 
or sometime between 10 A.M. and 6 F.M. 
The pressure was lowest early in the morn- 
ing in most subjects, whether normotersive 
or hypertensive. This contrasts with a num- 
ber of previous reports that stated the bow- 
est pressure was observed later in the 2ve- 
ning. The reason for the discreparcies 
between the present study and previous inves- 
tigations, with regard to the times of the 
peak and the trough of IOP, is difficu't to 
explain. In almost all of the previous studies, 
the IOP was measured every three to ‘our 
hours and, in particular, the measurements 
were not performed between midnight and 
early morning. In the one comparable study, 
by Henkind, Leitman, and Weitzman,^ OP 
was measured with a MacKay-Marg torom- 
eter every hour for 24 hours in five normal 
subjects and six patients with various types 
of glaucoma. In their study, the authors 
noted that pressure was lowest around 3 
A.M. in all the cases. Their results regarding 
the times of the lowest pressure in primary 
open-angle glaucoma patients are essentially 
in agreement with ours. 

Our observation that IOP dropped to well 
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Fig. 4 (Kitazawa and Horie). The diurnal pressure curve obtained in a 18-year-old 
man with primary open-angle glaucoma; R.E., triangle; L.E., open circle; and both 


eyes, solid circle. 
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Ocular Hypertensive 
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Primary Open-Angle Glaucoma 


Fig. 6 (Kitazawa and Horie). Variations in IOP in 24 normal, 28 hypertensive, and 27 glaucomatous 
eyes. Each vertical line represents the highest and lowest pressure recorded in each individual eye. 


within normal limits in the early morning in 
seven of 14 patients with primary open-angle 
glaucoma deserves special consideration. In 
three of these seven cases, IOP could not be 
normalized during the day even with a maxi- 
mum medical therapy consisting of echothio- 
phate iodide ( Phospholine Iodide), epineph- 
rine, and acetazolamide, and filtering surgery 
had to be performed in the presence of pro- 
gressive visual field defects. This demon- 
strates that our present medical therapy is 
deficient in coping with primary open-angle 
glaucoma and suggests that understanding 
the basic mechanism of the diurnal pressure 
variation might be a better means to reduce 


pathologically elevated IOP. The spontane- 
ous, temporary normalization of IOP is not 
unusual even in patients with advanced p-i- 
mary open-angle glaucoma and is common 
among ocular hypertensives. This strongly 
indicates that the prognosis of a patient 
with elevated IOP cannot possibly be made 
without taking the diurnal fluctuation 5f 
pressure into consideration and that the sze- 
nificance of single IOP recordings is lim- 
ited, without the pattern of the pressure 
variation. Also, the spontaneous reduction of 
IOP in the early morning raises a question as 
to the appropriate timing of medication in 
glaucoma patients. The use of cholinesterase 
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Fig. 5 (Kitazawa and Horie). The diurnal pressure curve obtained in a 46-year-old woman with primery 
open-angle glaucoma. The values for systemic blood pressure are also shown along the curve; R.E., triang €; 


L.E., open circle; and both eyes, solid circle. 
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Fig. 7 (Kitazawa and 
Horie). A bar graph illus- 
trating the distribution of 
the difference in IOP be- 
tween two eyes in each in- 
dividual; N indicates nor- 
mal subjects; OH, ocular 
hypertensives; and POA, 
primary open-angle glau- 
coma. 
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inhibitors particularly should be reconsid- 
ered. In view of a number of systemic 
and topical side effects, we must avoid the 
use of inhibitors, if 
sible.!*:!5 The rare occurrence of the pressure 
peak at night and in the early morning sug- 
gests that the use of cholinesterase inhibi- 
tors can be limited to cases with a specific 
indication. 

The present study demonstrated that pres- 
sure can vary more than 10 nim Hg in one 


cholinesterase pos- 


hour in primary open-angle glaucoma pa- 
tients. The pressure of two eyes, however, 
varies synchronously and the difference in 
pressure between two eyes remains remark- 
ably constant for the full 24-hour period, not 
only in the normal but in the ocular hyper- 
tensive and the glaucomatous patients. This 
has to be taken into account when the drug 
effect on IOP is evaluated. When evaluating 
the immediate effect of a drug on IOP, the 
comparison of pressure before and after the 
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Fig. 8 (Kitazawa and Horie). Temporal variations of the differences in IOP between two eyes. Each 
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solid line represents the mean pressure difference in each group of subjects; closed circle, normal subjects ; 
cross, ocular hypertensives; and open circle, primary open-angle glaucoma. 


drug administration cannot be a reliable 
measure of the drug effect. A more objective 
appraisal of a drug effect is to treat one eye 
only, using the fellow eye as a control. 

The rhythm of diurnal pressure curves has 
been studied by many investigators. Langley 
and Swanljung" differentiated four types of 
curves according to their shape, while a num- 
ber of different patterns were reported by 
other investigators.!?!* In these studies, how- 
ever, tonometry was performed every two to 
four hours, only in the daytime, and was not 
performed at all until 4 or 6 A.M. the next 
morning. Hourly measurements for a full 
24-hour period make a more precise analysis 
of curves possible. 

We have attempted to estimate how close- 
ly each diurnal curve fits a cosine curve by 
using the least square method and the ma- 
jority of the curves have fit reasonably well 
to a cosine curve with a frequency of 1 cycle 
in 24 + 4 hours, suggesting that the diurnal 
pressure variation is a biorhythm, the rhythm 
persisting as a fundamental property of bio- 
logic entities. The analytical results will be 
published elsewhere.!? 


SUMMARY 


Intraocular pressure was measured with a 
Goldmann applanation tonometer in 12 nor- 
mal individuals (24 eyes), 14 ocular hyper- 
tensives (28 eyes), and 14 patients (27 eyes) 
with primary open-angle glaucoma every 
hour for 24 hours, [In most subjects, pres- 
sure was highest sometime during the day 
and pressure elevation before rising was not 
demonstrated. The lowest intraocular pres- 
sure was most frequently observed early in 
the morning, whether the patient was normo- 
tensive or hypertensive. Fourteen of 27 glau- 
comatous eyes had intraocular pressure be- 
low 20 mm Hg early in the morning. 
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BILATERAL RECURRENT ACUTE RETINAL 
PIGMENT EPITHELHTIS 


M. Wattace FRIEDMAN, M.D. 


San Francisco, Califorma 


In 1972, Krill and Deutman' described six 
patients who had what was considered an 
unusual abnormality of the retinal pigment 


epithelium. The condition described was 


characterized by an acute onset, rapid resolu- 
tion (six to 12 weeks), and ultimate re- 
covery to normal visual acuity. The macular 
lesions were typically deep, fine, dark grayish 
spots that might, at times, be black. The 
lesions were surrounded by a pale yellow 
halo-like zone. They occurred in two to four 
clusters in the macular area. The intervening 


retina appeared to be normal. Fluorescein 


findings were minimal in the acute phase 
but the halo-like zones occasionally showed 
hyperfluorescence in the later stages. In the 
six cases presented, with a seventh case 
briefly mentioned, one was definitely bilat- 
eral. None of the cases were recurrent. All 
had satisfactory resolution, although treat- 
ment was withheld in all but one case. 

This paper describes a case of acute reti- 
nal pigment epitheliitis with two unusual fea- 
tures: bilaterality and recurrence followed 
by complete resolution. 


CASE REPORT 


A 16-year-old black girl described a rather sud- 
den onset of blurred central vision in her right eye. 
There was no history of prior ocular difficulty. There 


was no pain, redness, swelling or discharge and no 


history of ocular surgery, trauma, or inflammation. 

On initial examination, visual acuity of the right 
eye was 20/50 and could not be corrected. Visual 
acuity of the left eye was 20/20. Amsler grid testing 
showed central metamorphopsia. Tangent screen ex- 
amination showed an irregular, small, poorly defined 
relative central scotoma. The macula showed irregu- 
lar pigmentation, each dark area being surrounded 
by a pale halo (Fig. 1). There was no macular 
edema or elevation of retinal pigment epithelium. 
No treatment was prescribed. 


From Mount Zion Hospital and Medical Center, 
San Francisco, California. : 

Reprint requests to M. Wallace Friedman, M.D., 
2233 Post St, San Francisco, CA 94115. 


The patient was not seen again for 14 months. 
At that time, on routine examination, visual acuity 
was 20/20 in each eye. Findings of the Amsler 
grid testing and tangent screen examination were 
normal. There was no visible ophthalmoscopic chaage 
in either eye. i 

In January 1973, the patient again gave a his- 
tory of one month’s duration of blurred vision of 
the right eye, associated with metamorphopsia. Vi- 
sual acuity was RE: 20/40; LE: 20/20. 

Aside from snailtrack equatorial retinal chanzes 
inferiorly in each eye, the ophthalmoscopic findimgs 
were limited to the right macular area. There were 
numerous small pigment clumps surrounded by pale 
halos (Fig. 2). There was no detachment of the ret- 
inal pigment epithelium. Fluorescein angiography 
showed no leakage of dye and minimal late hyper- 
fluorescence in the halo-like areas (Fig. 3). 

Visual acuity of the right eye returned to normal 
within six weeks. The macular pigment disturbance 
completely disappeared, and the ophthalmoscepic 
findings returned to normal (Fig. 4). 

In March 1973, the patient returned with the 
complaint, for the first time, of similar blurred vision 
in the left eye. Visual acuity was RE: 20/20; LE: 
20/60. The left macular area now showed identical 
changes to those originally exhibited in the felow 
eye with dark spots and pale borders (Fig. 5). The 
foveal reflex was missing. Amsler grid testing 
showed central metamorphopsia. Fluorescein angiog- 





Fig. 1 (Friedman). Right macula on first exami- 
nation. Note the irregular clumps of pigment sur- 
rounded by pale halos. Vasculature is normal. 
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DISCUSSION 


This case seemed to fit the characteristics 
of those presented by Krill and Deutman? 
(resolution with complete recovery of normal 
visual acuity), but showed bilaterality and 
recurrence. In the acuté stages, there were 
clusters of dark pigmentation in the macula, 
surrounded by a lighter halo zone. The dark 
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Fig. 2 (Friedman). Right eye three years after F 
first attack. Note recurrence of pigment clumping 
surrounded by pale halos and resemblance to appear- 
ance in Figure 1. 





Fig. 4 (Friedman). Three months after second 
attack in fellow eye. Note early changes in fovea 
with beginning pigment clumping and normal vas- 
culature. 
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Fig. 3 (Friedman). Late A/V phase fluorescein 
angiogram with small areas of hyperfluorescence in 
paramacular region (arrow). 


raphy again did not reveal dye leakage of hyperfluo- 
rescence (Fig. 6). 

By October 1973, visual acuity of both eyes was 
20/20, with no abnormal tangent screen, Amsler grid, 
or ophthalmoscopic findings. The snailtrack retinal 
degeneration now appeared to be more typical of 
lattice-like change. Both maculae appeared to be Fig. 5 (Friedman). Late A/V phase without evi- 
normal with the ophthalmoscope and slit lamp. dence of fluorescein leakage or hyperfluorescence. 
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foci may represent focus edema of the retinal 
pigment epithelium. The halos may represent 
choroidal edema or cloudy swelling of the 
retinal pigment epithelium. As in the pre- 
viously reported cases, the patient I have 
described was young. Onset of the disease 
began at age 16 years and seems to have run 
its course by age 19. 

'The acute onset and rapid course to resolu- 
tion suggest an inflammatory episode. Viral 
inflammation of the retinal pigment epithe- 
lium has been suggested.” 

The differential diagnoses must consider 
the so-called “flecked retina syndrome," 
which may be subdivided in many ways but 
generallyeinto fundus albipunctatus (white 
or yellow-white liniform dot-like lesions over 
a good part of the fundus which are of 
greatest density in the midperiphery) ; 
fundus flavimaculatus or the so-called flecked 
retina (round, elongated, or both, yellow 
or yellow-white lesions frequently confluent 
and most dense in the posterior pole, often 
in the shape of a crown) ; or colloid bodies 
or drusen (white or yellowish-white, round, 
oval or irregular spots varying from small 
dot-like to larger foci about four times the 
calibre of the first order retinal arterioles). 
Drusen may have pigment flecks in their 
centers or around their borders and may 
show secondary changes such as calcifica- 
tion. The lesions are usually of greatest 
concentration in the posterior pole. They are 
frequently present in the periphery and are 
sometimes widespread over most of the 
retina.*^ 

Acute retinal pigment epitheliitis must also 
be distinguished from acute posterior multi- 
focal placoid pigment epitheliopathy, as de- 
scribed by Gass. These lesions are larger 
than those in acute retinal pigment epithe- 
liitis, their visual prognoses are poorer due 
to permanent scarring, and they may repre- 
sent choroidal disease rather than disease 
of the retinal pigment epithelium. The lesions 
may be viral in origin, similar to those found 
in rubella retinopathy (according to a per- 
sonal communication from A. F. Deutman). 
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Fig. 6 (Friedman). Final appearance of left fovea 
without pigment clumping, pale halos, or vasculature 
abnormality. Visual acuity was 20/20 and eye 
asymptomatic. 


The possibility of the role of acute retinal 
pigment epitheliitis in central serous choroid- 
opathy has been suggested. Each etiologic 
factor in central serous choroidopathy may 
result in a breakdown of the pigment epi- 
thelial barrier with subsequent leakage of 
serous fluid.*~® 


SuMMARY 


Acute retinal pigment epitheliitis appears 
to be a specific discrete disease process of 
unknown etiology. It is generally unilateral 
but can be recurrent and can affect both eyes. 
Eyes in which the disease has run its course 
exhibit little or no unusual ophthalmoscopic 
or visual function abnormalities. The acute 
phase of the disease is localized to the macu- 
lar area. The lesions are localized in the 
retinal pigment epithelium as shown by slit- 
lamp and contact-lens examination, the small 
lesions more or less surrounding the fovea. 
They vary from tiny grayish to black spots, 
which may become surrounded by a lighter 
halo. Fluorescein angiography is normal in 
acute phases but the halo-like areas may 
represent “window defects" with hyper- 
fluorescence in later stages. 
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RETINAL PIGMENT EPITHELIUM IN INCONTINENTIA PIGMENTI 4 
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proliferative changes of the fundus," and 


bi ' 
5. 


Incontinentia pigmenti is characterized by 
patchy or reticular pigmentary changes of 
the skin? with occasional associated abnor- 
malities of mesodermal structures? It ap- 
pears within the first two years of life,? and 
is frequently associated with cataract,” ret- 
inal detachment,**^ retrolental mass,** pig- 
mentary changes of the fundus,^?9^*7* vas- 
cular anomalies in the fundus,***"* optic 
atrophy or uveitis ablatio falciformis or 
retrolental fibroplasia,? retinal dysplasia; 


 phthisis bulbi.” Other abnormalities of the eye 
or ocular adnexa may also be present??? 
We studied a case of incontinentia pig- 
menti with oculodermal involvement. The pa- 
tient presented with a unilateral white pupil- 
lary reflex. Histologic examination of the 
enucleated eye revealed a total retinal detach- 
ment. There were unusual nodular and 
placoid proliferations of the retinal pigment 
epithelium ( RPE) that surrounded a core of 
macrophages containing melanin and lipo- 
 fuscin. 


CASE REPORT . 


An 18-month-old white girl was brought to Wills 
Eye Hospital Dec. 6, 1973, by her mother who had 
noted a white pupillary reflex in the child's right 
eye. The patient was the product of a normal preg- 
nancy, labor, and delivery. She had esotropia of the 
right eye since birth. A few days after birth a pe- 


From the Department of Pathology (Drs. Men- 
sheha-Manhart and Rodrigues), the Retina Service 
(Dr. Shields), and the Oculo-Plastic Service (Dr. 
Shannon), Wills Eye Hospital, and the Department 
of Pediatrics (Dr. Mirabelli), Nazareth Hospital, 
Philadelphia, Pennsylvania. This study was sup- 
ported in part by the Pennsylvania Lions Eye Re- 
search Foundation, and the Pennsylvania Odd Fel- 
lows Visual Research Foundation. 

Reprint requests to Merlyn Rodrigues, M.D., De- 
partment of Pathology, Wills Eye Hospital, 1601 
Spring Garden St., Philadelphia, PA 19130. 
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culiar skin pigmentation was noted, and the diag- 
nosis of incontinentia pigmenti was confirmed by a 
skin biopsy. The patient had several hospital ad- 
missions during her first year of life for evaluation 
and treatment of the skin condition, but no ophtial- 
mologic examination was performed. 

Ocular examination revealed esotropia and no 
light fixation of the right eye, which was sma-ler 
than the left and had a white pupillary reflex and 
a dilated pupil. The left eye was normal. Tactile 
tension was normal bilaterally. 

Examination under anesthesia revealed a cormeal 
diameter of 10 mm, right eye and 12 mm, left eye. 
The right pupil was irregularly dilated. The Iens 
was fairly clear and a white, vascularized, retroien- 
tal mass was present (Fig. 1). The left fundus was 


normal except for slight pigmentary mottling arid 
r 


the equator, There was no evidence of neovasc 


proliferation in the fundus. Systemic examination 


was within normal limits. 

B-scan ultrasonography revealed a dense retro- 
lental mass and a second mass in the posterior pole 
(Fig. 2). The retrolental mass was interpreted as 
a cyclitic membrane possibly incorporating a totally 
detached retina. The posterior mass was believed 
to be either a tumor or an ultrasonographic artitact 
related to the retrolental mass. 

The clinical impression was total retinal detach- 
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Fig. 2 (Mensheha-Manhart and associates). B- 
scan ultrasonogram showing a dense retrolental mass 
(A) and an acoustically solid shadow in the posterior 
pole (B). 


ment. The blind right eye was enucleated because 
of the possibility of retinoblastoma. 


RESULTS 


Ocular pathology—Gross EXAMINATION 
— The right eye measured 19 X 18 X 18 mm 
with 2 mm of attached optic nerve. The cor- 
nea measured 11.5 X 11 mm. The globe 
transilluminated normally. Posterior synech- 
iae were present nasally. The lens was 
slightly opaque, and a retrolental membrane 
was noted (Fig. 3). The retina was detached, 
and the subretinal space contained serous 
exudate and cholesterol crystals. There was 
irregular pigmentation of the choroid and 
retinal pigment epithelium and five promi- 
nent pigmented nodules in the anterior por- 
tion of the choroid (Fig. 3). 

Microscopic EXAMINATION— The con- 
junctiva, cornea, and anterior chamber were 
unremarkable. The iris and ciliary body 
showed minimal lymphocytic irfiltration. A 
few posterior synechiae were present. The 
lens showed minimal posterior migration of 
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epithelial cells, some retention of nuclei cen- 
trally, and a few areas of liquefactive degen- 
eration of the superficial cortex. The vitreous 
humor was condensed anteriorly and incor- 
porated into a retrolental membrane contain- 
ing new blood vessels and mononuclear cells. 
The totally detached retina extended as a 
fibrous funnel from the optic disk to the 
retrolental membrane. No retinal rosettes 
were present. Along the attachment of the 
retina to the disk were pigment-laden macro- 
phages and foci of calcification. There was 
no evidence of retinal neovascularization. A 
few pigment-laden macrophages were present 
in the disorganized outer retinal layers. At 
the periphery of the retina, ther€ were cho- 
lesterol clefts surrounded by foreign body 
giant cells and adjacent pigment-filled macro- 
phages. There were scattered large drusen 
with occasional areas of calcification and sur- 
rounding pigment. Scattered large nodular 
aggregates of pigment-filled cells resembling 
macrophages were seen (Fig. 4) with over- 
lying fibrous metaplasia of the RPE. The 
choroid was edematous and showed mild 
lymphocytic infiltration, There was minimal 
gliosis of the optic nerve. The sclera was 
unremarkable. 

ELECTRON MICROSCOPIC EXAMINATION— 
Selected portions of the posterior segment 
and equatorial region were deparaffinized, 
postfixed in osmium tetroxide for one hour, 
dehydrated by ascending concentrations of 
alcohol, and embedded in epoxy resin for 
electron microscopy. 

The retinal pigment epithelial cells showed 
prominent rough and smooth endoplasmic 
reticulum, a normal quantity of mitochon- 
dria, basal and lateral infoldings, and termi- 
nal bars. The melanosomes were mostly ma- 
ture, but a few immature ones were also 
present. Prominent melanosomal complexes 
were noted. The RPE displayed two forms of 
proliferation: diffuse placoid hyperplasia, 
and nodules with central macrophages con- 
taining melanin and lipofuscin or lipid. The 
latter were homogeneously stained, but were 
less dense than the melanin granules (Figs. 
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Fig. 3 (Mensheha-Man- 
hart and associates). The 
cataractous lens (L) is ad- 
herent to a retrolental 


hed 


membrane and detac 
retina. There is nodular 
proliferation of the retinal 
pigment epithelium (ar- 
row). Inset, Bone spicule- 
like pigmentary changes 
of the posterior pole. 


Fic. 4 (Mensheha-Manhart and associates). Nodular accumulation of macrophages 
with surrounding RPE proliferation and underlying choroid (C) (bleached prepara- 
tion X256). Inset, Heavy pigmentation of this nodule (hematoxylin and eosin, X64). 
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brane (B) is intact ( X2,000). 





-5 and 6). The apices of the RPE cells faced 
| the neurosensory retina. 
7 Skin pathology—Histopathologic exami- 


. . mation of a skin biopsy specimen from the leg 
5 . revealed hyperkeratosis, dyskeratosis, and 

~ acanthosis, with decreased pigmentation of 
-~ the basal layer. Microscopic examination of 
: -a skin biopsy specimen from the knee showed 
. irregular acanthosis and a few scattered ves- 
à -icles containing prominent eosinophils. There 
was decreased pigmentation of the basal 


. layer. The dermis showed moderate infiltra- 
| tion with eosinophils, lymphocytes, and a few 
| neutrophils. These changes were characteris- 


tic of incontinentia pigmenti. 
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| Fig. 5 (Mensheha-Manhart and associates), Melanin and lipofuscin granules in the 
retinal pigment epithelium (RPE) and an overlymg macrophage (M). Bruch's mem- 
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DISCUSSION 

In 1906, Garrod first mentioned a condi- 
tion resembling incontinentia pigmenti. A 
case was subsequently reported by Adam- 
son'® in 1907. Bardach" and Bloch!5 de- 
scribed the condition as it is now known and 
Sulzberger,” in 1933, noted other ectodermal 
defects in conjunction with this condition. 
Mesodermal tissues may also be in- 
volved.*:95 This disease has been considered 
one of the hamartoses.!® 

There are basically two types of inconti- 
nentia pigmenti.?? The first, the Bloch-Sulz- 
berger type, occurs almost exclusively in fe- 
males and is associated with splash-like pig- 
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mentation of the skin, frequent ocular prob- 
lems, absence or malformation of the teeth, 
and alopecia. The exact mode of hereditary 
transmission is unknown. The second, the 
Naegeli type, may be found in either sex and 
is associated with a reticular type of skin 
pigmentation, hypohidrosis, bad and spotted 
teeth, and moderate keratosis of the palms 
and soles. It has a dominant mode of trans- 
mission.”° 

The initial skin manifestations primarily 
involve the extremities, with inflammation 
and bullae.? In the histologically pathogno- 
monic phase, the intraepidermal vesicles con- 
tain many eosinophils, with an associated 
blood eosigophilia." This stage may be fol- 
lowed by an intermediate verrucous phase 
that may progress to the third stage of typ- 
ical pigmented lesions. This stage occurs pr:- 
marily on the trunk' along the nevus lines of 
Blaschko, and is characterized by a de- 
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crease or absence of pigment in the basal cell 
layer of the epidermis, with a large quantity 
of melanin in the dermal chromatophores.’ 
The pigmentation may disappear spontane- 
ously.!* The epidermis may be slightly acan- 
thotic or thinned, with or without mild By- 
perkeratosis.? 

A number of ocular findings have been 
associated with incontinentia pigmenti,” +" but 
reports of pigmentary intraocular changes 
are scant. Most case reports described only 
clinically visible, nonelevated hyperp:g- 
mented areas with occasional depigmented 
foci.$193? The rare cases with histopatho- 
logic documentation had pigment-filled cells 
in a retrolenticular membrane,’ free pigment 
cells in the choroid or subretinal space,” tor- 
eign-body giant cells in the choroid,’ and psg- 
ment epithelial proliferation or degeneratien, 
or both. Cases with retinal detachments 
showed drusen,? detached retinal pigment 
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Fig. 6 (Mensheha-Manhart and associates). Macrophage showing an immature 
melanosome (white arrow), scattered lipofuscin (black arrows), and melanin granules 
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epithelial cells ( ghost cells), and lipid mate- 
rial in the subretinal space.’ In one case the 
normal fundus was hyperpigmented, but pig- 
mentary changes in the eye with the retinal 
detachment could not be seen.* 

Nodular accumulations of macrophages 
with overlying retinal pigment epithelial pro- 
liferation have not been described in associa- 
tion with incontinentia pigmenti and their 
significance in the present case is uncertain. 
Similar nodules were not observed in 100 
cases of retinal detachment in children re- 
viewed at the Wills Eye Hospital by one of 
us (M. M. R.). Proliferation of the RPE 
has been noted in other patkologic pro- 
cesses.?*^?* Proliferation and alteration of the 
RPE cells may be associated with transfor- 
mation into macrophages. An increase in 
the number of macrophages in the choroid, 
resembling a granuloma, was noted in fetal 
lambs in early gestation, following :nocula- 
tion with bluetongue virus of sheep. The 
adjacent RPE was disrupted and hyperplas- 
tic, and macrophages were present along the 
external limiting membrane, The choroidal 
lesions consisted of nodular aggregates of 
macrophages.”* Frayer?” reported that pro- 
liferative changes of the RPE may result 
from a variety of stimuli. Cellular duplica- 
tion of the RPE alone, without additional 
changes such as metaplasia or the preduction 
of cuticular material, is seen in cases of ret- 
inal detachment. It can occur as a localized 
cluster of cells or as a diffuse hyperplasia. In 
eyes with extensive retinal detachments, 
RPE cells were present in the subretinal 
fluid or attached to the posterior retinal sur- 
face.?5 

Sulzberger? made the earliest specific men- 
tion of the pigment in incontinentia pig- 
menti and stated that, in all cases, the skin 
pigment was melanin.? Studies cf the ocular 
pigmentary changes were reported later. Oc- 
ular lipofuscin was noted in the choroid and 
iris stroma of full-term infants, although 
melanosomes have been observed in RPE 
cells at seven weeks’ gestation." Lipofuscin 
and lipofuscin-like granules become more 
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frequent and larger after the age of 20.275 
Since the RPE does not normally change??? 
or produce new melanin in the adult hu- 
man,” all of the hyperpigmentation of pro- 
liferated RPE has been attributed to these 
lipofuscin-like granules. In the present 
case, electron microscopy showed mostly ma- 
ture and some immature melanin granules 
and more lipofuscin than would be expected 
at this early age. 

Proliferative outgrowth of dysplastic ret- 
ina may be accompanied by a concomitant 
proliferation of the RPE.*! Conversely, the 
RPE is believed to exert an organizing influ- 
ence on the developing retina.?' Therefore, 
dysplasia or absence of the RPE may result 
in a defect of the retina and choroid.?? In 
Norrie's disease, the retinal detachment is 
believed to result from massive hyperplasia 
of the RPE.?*?5 The retinal dysplasia and 
detachment seen in incontinentia pigmenti 
could be secondary to the underlying abnor- 
malities in the RPE, which in turn may 
reasonably be considered an expression of 
the underlying disorder of pigmentation. 


SUMMARY 


An 18-month-old white girl with inconti- 
nentia pigmenti presented clinically with leu- 
kokoria of the right eve. B-scan ultrasound 
demonstrated a retrolental mass consistent 
with a detached retina. Histologic examina- 
tion of the skin revealed changes compatible 
with the intermediate verrucous phase of the 
disease. Microscopic examination of the right 
eye showed retinal detachment and nodular 
proliferation of the retinal pigment epithe- 
lium. 

The nodules contained macrophages laden 
with melanin and lipofuscin. An unusually 
large amount of lipofuscin was present for a 
child of this age. The basic pigmentary ab- 
normality may affect the retinal pigment 
epithelium, resulting in changes in the over- 
lying neurosensory retina that may lead to 
the retinal dysplasia or retinal detachment 
often associated with this condition. 
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PHOTOCOAGULATION IN VENOUS OCCLUSIVE DISEASE 
Kurt A. GrrTER, M.D., Geratp Conen, M.D., ann B. W. BABER 


New Orleans, Louisiana 


Decreased visual acuity following venous 
obstruction is most often caused by in- 
creased microvascular permeability altera- 
tions, producing cystoid macular edema or 
lipoidal accumulations in the macula and 
pigment scarring or fibrosis in late stages. 
Visual acuity loss may also follow from de- 
layed vitreous hemorrhage from sites of reti- 
nal neovascularization ; it may be seen at the 
initial onset of the vein occlusion with either 
foveal hemorrhage or concomitant arteriolar 
obstruction.t After the initial venous occlu- 
sion, there is often a natural attempt to restore 
vascular hemodynamics of the involved ret- 
inal vascular bed by producing collateral 
vessels. 

Fluorescein angiography has been Funda- 
mental in demonstrating the evolution of the 
vascular changes secondary to venous oc- 
clusive disease that have been ascribed to 
tissue hypoxia.? These include diffuse capil- 
lary and venous collateral dilatation with 
marked permeability changes in the vessel 
walls; retinal neovascularization in or ad- 


| jacent to the area of venous obstruction ; 


and areas of retinal capillary bed nonper- 
fusion, dye accumulation in the macula, and 
delay in retinal circulation time.’ 

Krill, Archer, and Newell* reasoned that 
photocoagulation destruction of the hypoxic 
areas and attendant vessels might reverse 
the processes of collateral vessel formation 
and retinal neovascularization resulting in 
chronic macular edema, preventing subse- 
quent bleeding from sites of retinal neo- 
vascularization. They reported decreased 
macular edema in five patients treated by 
photocoagulation with a resultant decrease 
in vessel caliber and dye permeability. Camp- 
bell and Wise® reported beneficial results 
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with ruby laser photocoagulation in 20 
treated eyes. 

We selectively photocoagulated 51 pa- 
tients with venous occlusive disease, using 
fluorescein angiographic manifestations of 
vascular alterations as a basis to treat pa- 
tients and to assess their response to photo- 
coagulation. 


SUBJECTS AND METHODS 


Fifty-one patients with branch or tribu- 
tary vein occlusion were selected for photo- 
coagulation therapy based on *fluorescein 
angiographic findings from March 1971 
through December 1973. Each patient un- 
derwent a complete ophthalmic examination 
including applanation tonometry, slit-lamp 
fundus biomicroscopy, and indirect oph- 
thalmoscopy. Color fundus photography and 
fluorescein angiography were performed be- 
fore and after photocoagulation. 

The fluorescein angiographic criteria for 
photocoagulation were evidence of intraret- 
inal microvascular abnormalities either with 
dye leakage into the macular area or the 
presence of intraretinal or preretinal neo- 
vascularization, or both. Patients with oc- 
clusions of nasal retinal branch vessels or 
occlusive sites with exudative changes re- 
mote from the macula were not treated nor 
were eyes treated at the time of initial in- 
sult. Patients with relatively normal capil- 
lary perfusion and an absence of significant 
microvascular changes were not treated. 

Photocoagulation was performed with an 
argon laser (Coherent Radiation Model 
800), using 100- to 200-y. burn sizes pulsed at 
.1 to .2 seconds and 200 to 500 mW of power. 
A total of 90 treatment sessions was used for 
these 51 eyes with an average of 1.8/eye. 
Photocoagulation was directed to sites of 
retinal neovascular formation (when pres- 
ent), avoiding collateral vessels that can be 
differentiated by their lack of permeability 


578 


VOL. 79, NO. 4 


changes to fluorescein dye. Areas of tissue 
capillary hypoxia were photocoagulated, de- 
termined by angiographic evidence of non- 
perfusion along the superior or inferior 
temporal arcade of vessels and temporal to 
the macula, sparing the fovea. 


RESULTS 


Most patients were referred to us for 
evaluation and the true duration of their 
venous occlusion was unknown. Notwith- 
standing, these patients had decreased vis- 
ual acuity and ophthalmic findings that ex- 
cluded recent venous occlusion. The average 
follow-up in these eyes was 18 months. 

An increase in visual improvement of 2 
lines or nore was recorded in 30 eyes 
(60%), stabilization of visual acuity in 13 
eyes (24%), and progressive decline in nine 
eyes (16%). 

Of the nine eyes with progressive visual 
acuity decline, three eyes had recurrent 
bleeding from sites of neovascularization in- 
completely obliterated by photocoagulation. 
Four other eyes continued to develop mac- 
ular cystic changes and visual acuity loss 
despite adequate photocoagulation, and the 
remaining two eyes had contraction of the 
internal limiting membrane seen in the post- 
operative period. 

Most of the eyes with stabilized or im- 
proved visual acuity demonstrated reduced 
permeability changes in the retinal microvas- 
culature with less macular dye leakage, in- 
creased retinal circulation time, and a de- 
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crease in vascular tortuousness and caliber 
of affected vessels. 


DISCUSSION 


Several studies indicated that the long- 
term visual acuity prognosis in venous oc- 
clusive disease varies. Older reports by sev- 
eral authors indicated that fewer than W% 
of patients with untreated venous occlusive 
disease retain central visual acuity of 2( /40 
or better. Michels and Gass? and Gutman 
and Zegarra” recently analyzed the natural 
history of branch vein occlusion in 43 and 
40 eyes. They showed that the visual aeuity 
of untreated eyes with branch vein occlu- 
sion improved in 50 to 60% of cases dur ng a 
minimum one-year follow-up period. We 
contrasted our data on untreated eyes with 
Michels and Gass, Gutman and Zegarra," 
Duff, Fall, and Linman? and Jensen? | Ta- 
bles 1 and 2). Our findings initially sug- 
gested equally good visual results in treated 
and untreated eyes. However, the number 
of eyes with less than 20/200 visual acuity 
is significantly greater in the control group 
than in our series. Our treated group of 
51 eyes represents approximately 60% of 
the total number of eyes with venous oc- 
clusive disease examined during this re- 
port. The other 40% (untreated eyes) were 
characterized by an unimpaired or mmimal 
amount of impairment of the retinal micro- 
vasculature that Archer, Ernest, and New- 
ell’? recently described as Group 1 in their 
classification of branch retinal vein occlu- 


TABLE 1 
TREATED AND CONTROL EYES AFTER ONE-YEAR FOLLOW UP OR LONGER 


Investigator No. of Eyes 


Visual Acuity 





20/40 or 20/50-100 20/206 or 

Better (95) (96) Worse 192) 
Present study 51 50 39 1P 
Michels and Gass® 43 53 28 1% 
Gutman and Zegarra? 40 60 18 234 





* Treated group. 
+ Untreated group. 
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TABLE 2 


BRANCH RETINAL VEIN OCCLUSION 

















Condition 
No. of Eyes 
Improved (95) Same (925) Worse (95) 
Present study 1974 51 60 24 16 
Michels and Gass® 1974 43 53 14 30 
Jensen? 1936 54 46 31 25 
Duff, Fall, and Linman® 1951 71 42 21 31 





sion. The vast majority of these eyes had 
visual acuities of 20/40 or better when first 
examined and either improved or remained 
stable without photocoagulation treatment. 

Exclusion of these untreated eyes with 
favorable visual prognosis naturally pro- 
vides more pessimistic data than would have 
been obtained otherwise. It is our conten- 
tion, therefore, that photocoagulation results 
of the remaining 51 eyes (classification 2- 
4?) with moderate to maximum impairment 
of microvasculature circulation demonstrate 
a significant improvement in visual acuity 
when contrasted to control eyes. We esti- 
mate that about one half of the patients with 
branch vein occlusion would fill the criteria 
for photocoagulation. 

Those patients with unimproved visual 
acuity had definite improvement in the ret- 
inal vascular ophthalmoscopic appearance: a 
decrease in caliber and tortuousness of ret- 
inal vessels, an increase in retinal circula- 
tion time, as verified by fluorescein angiog- 
raphy, and a decrease in exudative lipoidal 
deposits and vessel permeability. 

Kril, Archer, and Newell* have indicated 
that macular edema may spontaneously re- 
solve in the months following the occlusive 
episode and consequently waited one year 
prior to photocoagulation. However, in 
many instances of branch vein occlusion, 
the patient may not present for evaluation 
until visual acuity declines secondary to the 
macular edema that ensues after compensa- 
tory vascular alterations have already taken 
place. Thus, the true duration of the oc- 
clusion may not be apparent. Providing that 


the ophthalmoscopic picture of an acute oc- 
clusive episode was not present, we pro- 
ceeded with treatment if the described an- 
giographic criteria were met. 

In our experience, moderately heavy pho- 
tocoagulation using 100- to 200-pespot sizes 
for exposures of .1 to .2 seconds produced 
better results than the small, minimal burns 
described by Campbell and Wise.’ 

By directing photocoagulation to areas of 
retinal capillary nonperfusion, these zones 
presumably become totally anoxic, allowing 
improved circulation and oxygenation to 
other vital retinal areas and reducing the 
hypoxic stimulus to new vessel formation. 
Repeat photocoagulation (an average of 1.9 
treatments per eye) was performed when 
continued dye leakage was evident or when 
new zones of neovascularization were seen. 


SUMMARY 


Fifty-one eyes with branch or tributary 
retinal venous occlusive disease underwent 
photocoagulation (1970-1973) after certain 
criteria were met: reduced visual acuity, 
fluorescein angiographic documentation of 
vessel permeability changes, and either dye 
leakage into the macula or neovasculariza- 
tion of the retina, or both. Eighty-four per- 
cent of the eyes responded to treatment with 
an improvement or stabilization in visual 
acuity, a reduction in collateral vessel caliber 
and permeability, and reduced dye accumu- 
lation in the macular area and increased 
fluorescein transit time. Photocoagulation is 
an effective means of reducing macular 
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edema resulting from vascular compensatory 
changes following venous occlusion and de- 
creases the risk of vitreous hemorrhage from 
sites of retinal neovascularization. 
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OPTIC NERVE GLIOMA AND CEREBELLAR ASTROCYTOMA 
IN A PATIENT WITH VON RECKLINGHAUSEN'S 
NEUROFIBROMATOSIS 


Net R. MILLER, M.D. 
Baltimore, Maryland 


The association between gliomas of the 
optic nerve and chiasm and ven Reckling- 
hausen's neurofibromatosis is well docu- 
mented,'-* as is the occurrence of multiple 
primary intracranial tumors in patients with 
neurofibromatosis.© However, there have 
been no cases of neurofibromatesis in which 
a glioma of the anterior visual pathways was 
associated with a second primary intracranial 
tumor. My patient presented at 2% years of 
age with unequivocal neurofibromatosis and 
a glioma of the left optic nerve. Ten years 
later, the patient developed a posterior fossa 
mass lesion. 


CASE REPORT 


A 1275-year-old boy from the Virgin Islands was 
admitted at age 2% years with a six-month his- 
tory of progressive proptosis of the left eye. At 
that time he had multiple café-au-lait spots across 
the abdomen and chest as well as a small, peduncu- 
lated, cutaneous lesion in the right perianal region 
that was diagnosed, by an excisional bioosy, as a 
plexiform neurofibroma (Fig. 1). Visual acuity 
was R.E.: 20/20 by the Snellen illiterate E, with a 
full visual field to confrontation, and L.E.: light per- 
ception without projection. The left eye was 
proptosed approximately 10 mm and was displaced 
inferiorly and medially with marked limitation of 
abduction and elevation. The right pupil reacted 
briskly to light and near while the ‘eft pupil was 
trace reactive to light and showed a marked afferent 
defect. The right fundus was normal. The left 
optic disk was edematous with moderate dilatation 
of retinal veins and several peripapillary hemor- 
rhages. : 

Skull x-ray films demonstrated enlargement of 
the left optic foramen, 8 X 9 mm, compared to the 
right optic foramen, 5 X 6 mm (Fig. 2). Right and 
left carotid arteriograms were normal as was a 
pneumoencephalogram. 

The patient underwent a left frontal craniotomy 
with unroofing of the left optic canal and orbit. 
The left optic nerve was twice normal size be- 
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ginning immediately posterior to the globe and 
extending almost the entire length of the optic 
canal. The right optic nerve and the chiasm ap- 
peared normal. The left optic nerve was divided 
at its emergence from the optic canal into the 
middle fossa, and the left eye, with approximately 
40 mm of optic nerve, was removed. 

Pathologic examination of the surgical material 
revealed a thickened optic nerve sheath with 
marked arachnoidal proliferation (Figs. 3 and 4). 
The nerve itself showed more plump astrocytes 
separated by thickened fibrous pial septae. Some 
areas of the nerve showed microcystic spaces con- 
taining acellular, homogenous, eosinoghilic-staining 
material (Fig. 5). No mitoses were observed. 

Postoperatively the patient did well, was subse- 
quently discharged, and was followed at regular 
intervals for the next ten years with visual acuity 
of 20/20 in his remaining right eye, a full visual 
field, and a normal optic disk. ‘At 1274 years of age, 
however, the patient experienced severe, throbbing 
headaches that were generally worse on arising in 
the morning and were principally confined to the 
occipital region, with occasional radiation to the 
back of the neck and the right shoulder. The head- 
aches lasted approximately 30 minutes and over the 
next few months became increasingly associated 
with nausea, vomiting, and irritability. The patient 
was lethargic and anorexic between headache oc- 
currences. Three months after the onset of symp- 
toms, the patient was readmitted here. 

On admission, general physical examination re- 
vealed the previously noted café-au-lait spots. 
Neurologic examination revealed a slightly slug- 
gish finger-to-nose test with mild dysmetria bi- 
laterally and pronounced difficulty with tandem 
walking and balancing on either leg. The Romberg 
test was positive. 

Visual acuity was R.E.: 20/30. The right pupil 
was briskly reactive to light and near. Ductions 
were full The right visual field showed an en- 
larged blind spot. The right optic disk was 
edematous with moderate elevation and a single 
retinal hemorrhage superiorly (Fig. 6). 

A static brain scan showed a midline posterior 
fossa mass. Right and left brachial arteriograms 
were normal. A pneumoencephalogram was at- 
tempted; however, the fourth ventricle could not 
be filled from below. Accordingly, a catheter was 
placed in the third ventricle, and a ventriculogram 
demonstrated obliteration of the cisterna magna, 
mild hydrocephalus, and displacement of the fourth 
ventricle anteriorly (Fig. 7). 

Since there was evidence of a posterior fossa 
mass, the patient underwent exploration via the 
Matson* approach. A large mass was present in the 
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Fig. 1 (Miller). Plexiform neurofibroma removed from the right perianal region. 
Proliferated Schwann’s cells are embedded in a loose, myxomatous, connective tissue 
matrix (hematoxylin and eosin, X110). 





Fig. 2 (Miller). Plain skull x-ray films of the optic canals. The left optic canal is markedly larger than 
the right (arrows). 
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Fig. 3 (Miller). Longitudinal section of the intraorbital left optic nerve. There is 
marked hyperplasia and proliferation of the optic nerve sheath elements (S) as well 
as hypercellularity and thickening of the optic nerve (N) (hematoxvlin and eosin, x4). 
^W 





Fig. 4 (Miller). Left optic nerve and sheath. Fig. 5 (Miller). Left optic nerve. Plump astro- 
The pia and arachnoid are extremely hyperplastic cytes are embedded ir a loose acellular matrix. A 
(S) while the nerve (N) is infiltrated with plump cystic space (M) contains homogeneous, eosino- 
astrocytes separated by a thickened acellular matrix philic, relatively acellular material (hematoxylin 
(hematoxylin and eosin, X55). and eosin, X340). 
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vermis cerebelli with flattening of the vermis and 
right cerebellar hemisphere. A vermal incision was 
made, exposing a large, solid tumor with small 
areas of cyst formation. The tumor was dissected 
free from the surrounding tissue without difficulty 
and the incision was closed. 

Postoperatively, the patient showed marked reso- 
lution of papilledema and decrease in his ataxia. 
He was discharged 21 days after admission. 

Much of the tumor was composed of stellate 
astrocytes as well as elongated cells containing 
thickened neuroglial fibers (Fig. 8). Other areas 
were more spongy and were composed of tumor 
cells with scanty cytoplasm separated by numerous 
microcystic spaces (Fig. 9). The tumor was a 
grade 1 astrocytoma according to the classification 
of Kernohan and associates.‘ A mass of hamartoma- 
tous tissue composed of relatively acellular neuro- 
glial cells overlay, but was not contiguous to, the 
tumor (Fig. 10). 


e DISCUSSION 


In 1822, Wishart? first reported that a 21- 
year-old man, with evidence of neurofibroma- 
tosis, had bilateral acoustic neuromas and 
an intracranial meningioma. Since then, less 
than 75 cases of multiple primarv intracranial 
neoplasms in neurofibromatosis have been 
Rodriguez and Berthrong? re- 
viewed a series of 48 well-documented cases 
and found that the most common intracranial 
lesions were acoustic neuromas, 82% of 


reported. 





Fig. 6 (Miller). Right optic disk, at 1214 years 
of age. There is marked papilledema with elevation 
of the nerve head, partial obscuration of vessels, 
and a round retinal hemorrhage superiorly. 


VON RECKLINGHAUSEN'S NEUROFIBROMATOSIS 585 


M —— 





Fig. 7 (Miller). Top, Pneumoencephzlogram 
performed at age 214 years, lateral view. The 
lateral ventricles are normal in size and soape as 
are the pre-pontine cistern and the fourth ven- 
tricle. Bottom, Ventriculogram performed at age 
12% years. A catheter is present in the third ven- 
tricle. The lateral ventricles are dilated and there 
is anterior displacement of the fourth ventrile with 
respect to Twining’s line with partial obl teration 
of the pre-pontine cistern. 


which were bilateral. Intracranial meningi 
omas were present in 96% of the patients. 
Only 45% of the patients had intracranial 
gliomas, however, and only two patients had 
cerebellar astrocytomas. There was no in- 
volvement of the anterior visual pathways in 
any of these cases. 
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Fig. 8 (Miller). Cerebellar astrocytoma. Many 
astrocytes are arranged in a compact pattern and 
are associated with thick neuroglial fibers (Masson 
trichrome, X410). 


On the other hand, there is clearly an as- 
sociation between gliomas of the anterior 
pathways and neurofibromatosis. 
Since Davis* and Marshall? first emphasized 
this relationship, over 1,000 cases of optic 
gliomas have been reported.? Between 15 and 
5096 of these patients had neurofibromatosis 
according to the diagnostic criteria set forth 
by Crowe and Schull.'?^ However, none of the 
patients with optic gliomas and nevrofibro- 
matosis had other intracranial tumors. 

Only two cases were reported in which 
optic gliomas were associated with fur- 
ther intracranial pathology. Otenesak and 
Otenesak" reported the case of a 51-year-old 
man who, at operation, had both a left optic 
nerve glioma and a pituitary adenoma. Dodge 
and associates’? reported that one of their 
46 patients with optic gliomas developed a 
cerebellar astrocytoma four years after re- 
moval of the glioma. Neither of these pa- 
tients had any stigmata of neurofibromatosis. 

My patient presented at 2% years of age 
with the classic picture of an optic nerve 
glioma: proptosis, decreased vision, and optic 
disk edema, in a setting of histopathologi- 
cally proven neurofibromatosis. The glioma 
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was confined solely to the left optic nerve and 
was verified histologically, conforming in its 
histopathologic appearance to the lesions de- 
scribed by Verhoeff,'?'* Anderson and Spen- 
cer," and others. The patient then enjoyed 
two years of good health with well-docu- 
mented normal ophthalmologic examinations. 
At 1275 years of age, he suddenly developed 
the symptoms and signs of a posterior fossa 
midline mass, that is, headache, nausea, vom- 
iting, lower extremity ataxia, and papil- 
ledema. A cerebellar mass, totally removed.at 
surgery, was diagnosed as an astrocytoma 
associated with a neuroglial hamartoma. 
According to Crowe, Schull, and Neel, 
neurofibromatosis is "an uncommon syn- 
drome characterized by abnormaf cutaneous 
pigmentation and numerous tumors develop- 
ing in association with elements of both the 
central and peripheral nervous systems,” that 
occurs approximately once in 3,000 births. 
Stigmata of neurofibromatosis may be pres- 





Fig. 9 (Miller). Cerebellar astrocytoma. Tumor 
cells with large nuclei and scanty cytoplasm are 
embedded in a loose, myxomatous matrix (hema- 
toxylin and eosin, X450). 
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ent at birth?” or may develop later in life, and 
the two lesions in my patient—an optic nerve 
glioma and a cerebellar astrocytoma—prob- 
ably represent congenital hamartomas rather 
than acquired neoplasms. 

Anderson and Spencer!* demonstrated that 
optic nerve gliomas enlarge by accretion of 
mucopolysaccharide material in microcystic 
spaces rather than by mitoses, and that they 
represent congenital hamartomas. The pre- 
dominance of midline cerebellar astrocytomas 
in childhood prompted Cushing’® to postulate 
that they too were congenital lesions; Mar- 
burg? who supported this supposition de- 
scribed embryonic ependymal cerebellar rests 
from which he believed gliomas could arise. 
In my patient, the presence of an associated 
neuroglial hamartoma in the region of the 
cerebellar astrocytoma suggests that a small 
ependymal cell rest was probably present in 
the cerebellum at birth; however, a normal 





Fig. 10 (Miller). Cerebellar neuroglial hamar- 
toma. The mass is composed of relatively acellular 
fibrovascular glial tissue and rare plump cells 
(hematoxylin and eosin, x 340). 
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pneumoencephalogram at 214 years of age 
certainly suggests that no significant poster-or 
fossa lesion was present at that time. 

I cannot ascertain whether the presence of 
these two lesions in my patient represents a 
fortuitous or a significant occurrence. Hcw- 
ever, many patients with optic gliomas have 
stigmata of neurofibromatosis, and Crowe, 
Schull, and Neel’® found a greater prevalence 
of both supra- and infratentorial neoplasms 
in patients with neurofibromatosis than in 
normal patients. Finally, patients with net ro- 
fibromatosis may develop central nervous -ys- 
tem lesions at any age. Thus, when one such 
lesion presents, the physician should rule out 
the presence of other possible intracranial 
tumors, and should observe the patient 
at frequent intervals so that development of 
subsequent intracranial pathologic findings 
does not go unrecognized. 


SUMMARY 


A 2V5-year-old boy with neurofibromatosis 
developed unilateral proptosis, decreased 
visual acuity, and optic disk edema. After the 
discovery and removal of an optic nerve 
glioma, the patient had ten years of excellent 
health until he began having headaches, 
nausea, and vomiting. He had papillelema 
in his remaining eye. At exploration, a cere- 
bellar astrocytoma and a neuroglial hamar- 
toma were removed. The occurrence of a 
glioma of right anterior visual pathwzy as- 
sociated with other primary intracranzl le- 
sions in patients with neurofibromatoss was 
not previously reported. 
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OPHTHALMIC MINIATURE 


In considering vision as achieved by the means of an image formed 
at the bottom of the eye, we can never reflect without wonder upon the 
smallness, yet correctness, of the picture, the subtlety of the touch, the 
fineness of the lines. A landscape of five or six square leagues is brought 
into a space of half an inch diameter; yet the multitude of objects 
which it contains are all preserved, are all discriminated in their magni- 
tudes, positions, figures, colours. The prospect from Hampstead-hill is 
compressed into the compass of a sixpence, yet circumstantially repre- 


sented. 


William Paley, D.D. 
Natural Theology, London, 1826 


OPTIC NERVE GLIOMA IN AN 18-MONTH-OLD CHILD 


Hrgonrko Miki, M.D., AND Asao Hirano, M.D. 


Bronx, New York 


During a 15-year period, Collins and 
Marshall’ found only two cases of optic 
nerve glioma among 388,000 outpatients 
examined. Optic nerve glioma is responsi- 
ble for 6% of all tumors found within the 
orbital region? and for 1% of intracranial 
tumors.* This glioma occurs commonly in 
children: 75% of the patients in another 
study were less than 10 years old.* Thus, 
Hudson? and Verhoeff*? advocated the possi- 
bility of a congenital origin of glioma. 

Recently, Luse? and Anderson and Spen- 
cer® studied the ultracytologic structure of 
an optic nerve glioma. They described be- 
nign optic nerve gliomas that were com- 
posed of fibrous astrocytes and connective 
tissue septa, or sometimes mucoid material. 
The conspicuous features of the cytoplasm 
were abundant glial fibrils and especially 
prominent Rosenthal fibers within long 
tumor processes with sparse organelles. 
Hamilton and associates’ described a malig- 
nant optic nerve glioma in which the cells 
were rich in organelles, particularly dilated 
cisternae of the endoplasmic reticulum and 
prominent Golgi apparatus. The cytoplas- 
mic processes were short and stubby and 
contained delicate filaments arrayed in 
whorls as well as Rosenthal fibers. The 
endothelia of numerous capillaries were 
hyperplastic and bulged into the vessel 
lumen. 

Since one of the most interesting factors 
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in optic nerve glioma has been the question 
of its origin and development, we examined 
a younger patient with optic nerve glioma 
ultracytologically. We have examined a 
large solid optic nerve glioma from an 18- 
month-old child, which is, as far as we are 
aware, the youngest examined by both light 
and electron microscopy. 


CASE REPORT 


An 18-month-old patient was admitted with a 
history of proptosis and exotropia of the right eye 
of 12 months’ duration. The left pupil was of nor- 
mal size and promptly reacted to light, but the 
right pupil was somewhat large and showed a de- 
fective light response. The extraocular movements 
of the right eye were slightly limited in all direc- 
tions, and moderately limited in the superior dimec- 
tion. An ophthalmometer (Hertel) showed the 
right eye to be proptosed 3 or 4 mm. An ophtkal- 
moscopic examination showed that the margin of 
the right optic disk was hazy with slightly dila*ed 
veins. The left fundus was normal. The remainder 
of the ocular examination was unremarkable. The 
only abnormality shown in series of roentgenograms 
of the skull was that the right optic canal was twice 
its normal size with an intact margin. 

General physical examination, laboratory studies, 
and electrocardiogram were normal. Skin signs such 
as café-au-lait spots were not found on the patent 
or his parents. 

A diagnosis of optic nerve glioma was made. 
The tumor was removed by the modified Kroniein 
approach from just behind the globe without enu- 
cleation. So far, the patient has survived two years 
with no evidence of recurrence. 


MATERIALS AND METHODS 


Immediately after excision, the tumor 
mass was placed in 10% formaldehyde and 
prepared for light microscopy. Several 
pieces of the tumor mass from different re- 
gions were put in Karnovsky's fixative," 
followed by 1% osmium postfixation, de- 
hydrated in a graded series of ethyl alcohol, 
cleared in propylene oxide, and embedded 
in Epon. Thin sections for electron micro- 
scopy were stained with uranyl acetate and 
lead citrate and examined in a Zeiss 
EMO9S-2 electron microscope. 
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Gross findings—The removed tumor mass 
was a smooth, solid, well-defined, ellipsoid 
mass, 1.7 X 3.0 cm in size. 

Light microscopy—The histologic tess 


tures of this tumor were typical of a benign 
astrocytoma, The cells were characterized 
by the presence of plump, spindle-shaped 
cells with ovoid nuclei, indicating the possi- 
bility of a fibrous astrocytoma that was con- 


firmed using electron microscopy. No mi- 


totic figures or pleomorphic nuclei were ob- 
served (Fig. 1). 


Electron microscopy —A. majority of the 


cellular elements of this tumor were astro- 
cytes referred to as fibrous, since the most 
prominent cytoplasmic components of this 
tumor are the numerous fibrils that occur 


= throughout the perikaryon and extend as 
.. parallel arrays into the processes. Most pro- 
. cesses of the tumor emerged from the cell 


body in a radial direction, particularly 
longer in the longitudinal direction of the 
optic nerve, and occupied most of the tumor 
mass (Fig. 2). The nuclei were large, 
round, or elliptical in shape and showed a 


. few coarse clumps of chromatin within a 
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Fig. 1 (Miki and Hi- 
rano). A portion of the 
tumor. Tumor tissue is 


trocytes that are char- 
acterized by spindle- 
shaped cells with ovoid 
nuclei and partly of con- 
nective tissue (hematoxy- 
_ lin and eosin, X250). 


relatively light karyoplasm (Fig. 2). The 


usual organelles occur sparsely in the cyto- 


plasm of the tumor cells. These organelles 


are mainly confined. to the perikaryal re- 
gion where they are interspersed with the —— 
fibrils. The cell processes contain a varying «T 


"I composed mostly of as- 


wan 
x 


-— f 


amount of glycogen. A pair of centrioles i in 


the cytoplasm of a tumor cell was also seen. 
They show a 9 + 0 pattern with electron- 
dense halo outside and inside, and oriented 


with their long axes perpendicular to each 
other (Fig. 3). 


| Some microtubules were also seen among 
the fibrils in a majority of tumor processes. 


"They have an outside diameter of about 


20 nm with a central density core of ap- 
proximately 5 nm in diameter ( Fig. 4). 


Most conspicuous in the tumor cell pro- 


cesses were dense,  osmiophilic, homoge- 
neous, carrot-shaped or beaded masses re- 
ferred to as Rosenthal | fibers tg. 5). 


. These Rosenthal fibers were found together 


with dense deposits which appeared to be 
calcium (Fig. 6). In other places, Rosen- 
thal fibers and the electron-dense calcium 
deposits were located separately. No evi- 
dence of myelin breakdown was found. 
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Fig. 2 (Miki and Hirano). Optic nerve glioma. The tumor is composed of compactly 
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arranged tumor cell processes (TP) and perikarya filled with microfilaments. A 
nucleus (N) shows relatively light karyoplasm (6,000). 


Desmosome-like intercellular adhesions were 
present between adjacent tumor cells. 
Connective tissue deeply indented the 
tumor and partially separated it into 
funiculi. The septa of the connective tissue 
were composed of well-packed collagen 
fibers, fibroblasts, and small vessels derived 
from the pial system. Fibroblasts had a 
moderately dilated, rough surfaced endo- 
plasmic reticulum in the cytoplasm. 

Most blood vessels found in the collagen- 
filled connective tissue of the septa showed 
nonfenestrated endothelial cells held to- 
gether by tight junctions. However, some 
of the capillaries had fenestrae of the vascu- 
lar endothelium. These small pores were 
about 50 nm in diameter and separated the 
lumen from the perivascular connective 
space by a thin diaphragm (Fig. 7). A 
basement membrane (basement lamina) 
surrounded the endothelium of the small 
vessels and capillaries, as well as the side of 
the -astrocytic process facing the connective 
tissue septa. 


DISCUSSION 


Optic nerve glioma commonly occurs in 
children.^*!? The patient in this report is 





the youngest described and. the glioma is 
larger than those previously reported. The 
histologic appearance of this tumor, despite 
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Fig. 3 (Miki and Hirano). A centriole im the 
cytoplasm of a tumor cell (90,000). 
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Fig. 4 (Miki and Hirano). Glial filaments virtually fill the cytoplasm of the tumor cell processes (TP) 
In addition, microtubules (arrows) and mitochondria (M) are seen (45,000). 


the young age of the patient, is similar to 
the benign and slowly growing astrocytic 
gliomas reported in older patients by An- 
derson and Spencer? and Luse. 

The criteria for a slow-growing, benign 
optic nerve glioma are considered to be the 
presence of Rosenthal fibers, calcium-like, 
electron-dense deposits as well as a relative 
abundance of microfilaments. 

Rosenthal fibers have generally been recog- 





nized as a common finding in optic nerve 
glioma (astrocytoma) and in astrocytoma 
of the brain. They are not peculiar to astro- 
cytic tumors, occur in various pathologic 
processes where a reactive gliosis is part of 
a long-standing process, and indicate dis- 
ordered astrocyte metabolism.'??9 Numer- 
ous calcium-like deposits are usually indica- 
tive of long-standing processes in neo- 
plasms. 


Fig. 5(Miki and Hirano). Rosenthal fibers (RF) are surrounded by numerous glial 


filaments (21,000). 
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Fig. 6 (Miki and Hirano). Electron-dense calcium-like deposits (CA) are found in close association 
with Rosenthal fibers (RF) (28,000). 


In normel astrocytes of the optic nerve, 
the relationship of microtubules to micro- 
filaments changes with development. At 
birth most astrocytic processes contain oniy 
microtubules. As maturation proceeds, the 
microtubules decrease in number and are 
replaced by the typical astrocytic fibrils. 
Normal mature optic nerve astrocytes con- 
tain only a few microtubules among the 
fibrils in the cytoplasm.**** Although the 
light microscopic appearance of this glioma 
is similar to that found in long-standing re- 
- active gliosis, there is no evidence of tissue 





atrophy which always accompanies gliosis. 
To the contrary, the large size of the tumor 
mass suggests that this glioma is a true neo- 
plasm. 

In conclusion, our findings seem to sup- 
port Hudson,® Verhoeff,” and Davis?" who 
have hypothesized that optic nerve glicma 
is a congenital and benign tumor. 

The blood vessels in normal optic nerve 
have been described as  nonfenestrated 
vessels joined by tight junctions, 
the blood vessels in optic nerve glioma’ 
have also been described as nonfenestrated 


29 and 


Cid = 


Fig. 7 (Miki and Hirano). Some capillaries within the collagen-filled connective tissue (CT) had 
fenestrated endothelial cells. A pore (arrow) can be seen separating the vessel lumen (LUMEN) trom 


the perivascular space ( X 39,000). 
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vessels with slight hyperplasia of the vascu- 
lar endothelium. However, fenestrated 
blood vessels were observed in this optic 
nerve glioma, Anderson and Spencer? re- 
ported fenestrated blood vessels in optic 
nerve glioma in a 10%-year-old child. Two 
possible hypotheses must be considered to 
explain the origin of these fenestrations in 
optic nerve glioma. The first possibility is 
that the blood vessels supplying this tumor 
might be from tissues with normally 
fenestrated blood vessels. This tumor mass 
extended from just posterior to the eyeball 
to the intracanalicular portion of the optic 
nerve. The tissues in the vicinity of the 
tumor mass, such as the choroid of the eye, 
the pituitary gland, and the hypothalamus, 
have fenestrated capillaries. These normal 
fenestrated blood vessels may proliferate 
and penetrate into the tumor mass. The sec- 
ond possibility is that the property of the 
blood vessels might change from nonfene- 
strated vessels to fenestrated vessels by un- 
known factors associated with the tumor. 
These two possibilities have previously been 
considered in metastatic renal carcinoma in 
the brain, craniopharyngioma of the brain, 
and neurilemmoma in the brain.?1-9? 


SUMMARY 


An optic nerve glioma in an 18-month- 
old child was examined by both light and 
electron microscopy. The tumor revealed 
the characteristic features of uniform be- 
nign and fibrillary astrocytoma. Rosenthal 
fibers and calcium deposits were found 
within numerous intracellular glial processes. 
The above features indicated a slow-grow- 
ing tumor of long duration, confirming the 
generally supported assumption of the con- 
genital nature of optic nerve glioma. One 
unsuspected feature was the presence of 
fenestrated blood vessels. 


REFERENCES 


1. Collins, E. T., and Marshall, C. D.: Two cases 
of primary neoplasm of the optic nerve. Trans. 
Ophthalmol. Soc. U.K. 20:156, 1900. 

2. Reese, A. B.: Tumors of the Eye, 2nd ed. New 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1975 


York, Harper and Row, 1963, p. 167. 

3. Russell, D. S., and Rubinstein, L. J.: Tumours 
of the Optic Nerve. Glioma. Pathology of Tu- 
mours of the Nervous System, 3rd ed. London, 
Arnold. 1971, p. 230. 

4. Chutorian, A. M, Schwartz, J. F., Evans, 
R. A., and Carter, S.: Optic gliomas in children. 
Neurology 14:83, 1964. 

5. Hudson, A. C.: Primary tumors of the optic 
nerve. Roy. Ophthalmol. Hosp. Rep., 18:317, 1912. 

6. Verhoeff, F. H.: Primary intraneural tumors 
(gliomas) of the optic nerve. Arch. Ophthalmol 
51:120, 1922. 

i : Tumors of the optic nerve. In Penfield, 
W. (ed.): Cytology and Cellular Pathology of the 
Nervous System. New York, Hoeber, Inc., 1932, 
p. 1029. ! 

8. Luse, S. A.: An electron microscopic study of 
normal optic nerve and of an optic nerve glioma. 
J. Neurosurg. 18:466, 1961. 

9. Anderson, D. R. and Spencer, W. H.: Ultra- 
structural and histochemical observation of op ic 
nerve gliomas. Arch. Ophthalmol. 83:324, 1970. 

10. Hamilton, A. M., Garner, A., Tripathi, R. C, 
and Sanders, M. D.: Malignant optic nerve glioma. 
Br. J. Ophthalmol. 57 :253, 1973. 

11. Karnovsky, M. J.: A formaldehyde-glutar- 
aldehyde fixative of high osmolarity for use in 
electron microscopy. J. Cell. Biol. 27 :137a, 1965. 

12. Hoyt, W. F. and Baghdassarian, S. A.: 
Optic glioma of childhood. Br. J. Ophthalmol. 53: 
793, 1969. ! 

13. Bucy, P. C., and Gustafson, W. A.: Struc- 
ture, nature and classification of cerebellar astro- 
cytomas. Am. J. Cancer 35:327, 1939. 

14. Greevic, N., and Yates, P. O.: Rosenthal 
fibers in tumours of the central nervous system. 
J. Pathol. Bact. 73:467, 1957. 

15. Duffell, D., Farber, L., Chou, S., Hartmann, 
J. F., and Nelson, E.: Electron microscopic obser- 
vations on astrocytomas. Am. J. Pathol. 43:539, 
1963. 

16. Schlote W : Roserthelsche “Fasern” und 
Spongioblasten im Zentralnervensystem. 1. Vor- 
kommen im ventrikelfernen Reparationsgliosen ; 
Darstellbarkeit der “Fasern” im Zellbild. Beitr. 
Pathol. Anat, 133:225, 1966. 

17. : Rosenthalsche “Fasern” und Spongio- 
blasten im Zentralnervensystem. 2. Elektronen- 
mikroskopische Untersuchungen. Bedeutung der 
Rosenthalschen “Fasern.” Beitr. Pathol. Anat. 133: 
461, 1966. 

18. : Beitrag zum Vorkommen and zu 
Veränderungen der intracytoplasmatischen Fila- 
ments in Gliomen. Acta Neuropathol. 8:108, 1967. 

19. Stanley, N. A., Polesky, H. F., and Bensch, 
K. G.: Fine structure and biochemical studies on 
the malignant ganglioneuroma. J. Neuropath. Exp. 
Neurol. 26:634, 1967. 

20. Schochet, S. S, Lampert, P. W., and Earle, 
K. M.: Alexander's disease. A case report with 
electron microscopic observations. Neurology 18: 
543, 1968. 

21. Herndon, R. M., Rubinstein, L. J., Freeman, 











M 


VOL. 79, NO. 4 


J. M., and Mathieson, G.: Light and electron mi- 
croscopic observations on Rosenthal fibers in Alex- 
ander's disease and in multiple sclerosis. J. Neuro- 
path. Exp. Neurol. 29 :524, 1970. 

22. Ule, G.: Progressive neurogene Muskela- 
trophie bei neuroaxonalar Dystrophie mit Rosen- 
thalschen Fasern. Acta Neuropathol. 21:332, 1972. 

23. Rubinstein, L. J., and Herman, M. M.: A 
light and electron microscopic study of a temporal 
lobe ganglioglioma. J. Neurol. Sci. 16:27, 1972. 

24. Carter, P., Beggs, J., and Waggener, J. D.: 
Ultrastructure of three choroid plexus papillomas. 
Cancer 30:1130, 1972. 

25. Gullotta, F., and Fliedner, E.: Spongioblas- 
tomas, astrocytomas and Rosenthal fibers. Ultra- 
structural, tissue culture and enzyme histochemical 
investigations, Acta Neuropathol. 22:68, 1972. 

26. Ametani, T.: Rosenthal fibers in cuneate nu- 
cleus of Goll. Acta Neuropathol. 24 :90, 1973. 

27. Pefers, A., and Vaughn, J. E.: Microtubules 
and filaments in the axons and astrocytes of early 


OPTIC NERVE GLIOMA 595 


postnatal rat optic nerves. J. Cell Biol. 32 113, 
1969. 

28. Anderson, D. R., Hoyt, W. F., and Hogan, 
M. J.: The fine structure of the astroglia in the 
human optic nerve and optic nerve head. Trans. 
Am. Ophthalmol. Soc. 65 :275, 1967. 

29. Anderson, D. R., and Hoyt, W. F.: Ultra- 
structure of intraorbital portion of human and 
monkey optic nerve. Arch, Ophthalmol. 82506, 
1969. 

30. Davis, F. A.: Primary tumors of the optic 
nerve. Arch. Ophthalmol. 23:735, 1940. 

31. Hirano, A., Ghatek, N. R., and Zimmerman, 
H. M.: Fenetrated blood vessels in craniopharyn- 
gioma. Acta. Neuropathol. 26:171, 1973. 

32. Hirano, A., and Zimmerman, H. M.: Fenes- 
trated blood vessels in a metastatic renal carcinema 
in the brain. Lab. Invest. 26 :465, 1972. 

33. Hirano, A., Dembitzer, H. M., and Zimmer- 
man, H. M.: Fenestrated blood vessels in neurilem- 
moma. Lab. Invest. 27 :305, 1972. 


OPHTHALMIC MINIATURE 


The good article, the good sentence, and the good word do their work 
like a good engine, without waste in heat or smoke or fume. But a great 
many doctors still seem to think that simple English, though good enough 
for the Ten Commandments or the United Nations Charter, would be 
undignified in a medical article. In making their language formal they 
also make it unnatural and sometimes obscure. One of the ways in which 
most editors improve communication between writer and reader is by 
making papers simpler and clearer. "If editors have any function," Dr. 
Joseph Garland says, "it is that of trying to persuade authors that there 
is no good writing, only good rewriting—that what is worth setting down 
at all can be done twice as well in half the number of words—only it takes 
twice as long to do it." If an editor can make a paper shorter, this may 
also mean that the next issue of his journal contains eleven papers instead 


of ten. 


Sir Theodore Fox, 
Crisis in Communication 
London, Athlone Press, 1965 
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THE SURVIVAL AND GROWTH OF MICROORGANISMS 
IN MASCARA DURING USE 


Louis A. Witson, M.D., A. J. JULIAN, M.S., anb DonaLp G. AHEARN, PH.D. 
Atlanta, Georgia 


In previous studies"? we demonstrated 
that all retailed eye cosmetics are typi- 
cally free of significant microbial populations 
but are subject to microbial contamination 
during use. In used automatic-style mascaras, 
microorganisms were associated mainly with 
the applicator brush. In a few instances, 
species isolated from the mascara and from 
the applicator brush, a potential instrument 
of trauma to the eye, were the same species 
causing keratitis in the user. This report 
amplifies our previous investigations and 
considers the clinical significance of the use 
of contaminated cosmetics. 


MATERIAL AND METHODS 


Study groups—To evaluate the suscepti- 


bility of eye cosmetics to contamination, new 
popular brand cosmetics were purchased, 
cultured for aerobic microorganisms, and, 
when observed to be free of contamination, 
distributed to nine study groups. Eight of 
nine study groups, composed of 153 student 
nurses and other college students, used a 
separate popular brand of cream-like eye 
mascara for nine- to 1l-week periods. The 
ninth group included young women who used 
cake mascaras; we examined the used cos- 
metics of 47 women, but only six women 
used a single brand of powdered mascara 
under study group conditions. The cosmetics 
were cultured biweekly and the history of 
product use recorded. Periodically, facial 
skin and fingers of the test group members 
were cultured for aerobic microorganisms 
during the study. In a few cases, the mas- 
caras were examined after they had been 
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in use for over six months. Used cosmetics 
obtained from patients of Emory University 
and Medical College of Georgia eye clinics 
were cultured for microorganisms. These 
cultures were compared with those obtained 
from the diseased outer eyes of the same 
patients. 

Testing procedure and media—The mas- 
caras were sampled by touching the applica- 
tor brushes with sterile Dacron swabs. For 
quantitating certain experiments, tared swabs 
were employed. The swabs, usually holding 3 
to 8 mg of mascara, were placed in test 
tubes containing 1 ml of diluent (either 
sterile distilled water or isopropyl myristate) 
and the tubes were vigorously agitated with 
a mechanical mixer; 0.1 ml of a suitable 
dilution of this suspension was plated onto 
isolation agar. Mascara from within the 
container and powder cosmetics were sam- 
pled with an inoculating needle. When three 
successive samplings of a mascara yielded 
multiple colonies o? the same organism, the 
mascara was withdrawn from use and cul- 
tured periodically over a storage period of 
at least 30 days. All other cosmetics were 
examined in storage at the termination of 
the study group. 

Tryptic Soy Agar (Difco) containing 
596 sheep erythrocytes and Mycological Agar 
(Difco) acidified to pH 4.5 with lactic acid 
containing 250 mg of chloramphenicol per 
liter were used to isolate bacteria and fungi. 
A more detailed description of microbiologi- 
cal methods was presented elsewhere.* 


RESULTS 


The density of aerobic microorganisms 
and their frequency in used automatic mas- 
caras generally increased with increased 
usage (Table 1). In general, the mascaras 
were sampled about six hours after their last 
use. The colony forming units per milli- 
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TABLE 1 


FREQUENCY OF MICROORGANISMS IN AUTOMATIC MASCARAS AFTER NINE WEEKS OF USE 
— we n uaaa 





No. Times Used 30 Days Total 
Brand and Base After Last E PENERE 
3-5 6-8 9-25 25+ Use 
cog I ae a MM lilii n 
A, water miscible 29* 60 82 96 46T 27 
B, water miscible 14 30 31 31 18 11 
B, oily 0 25 25 25 0 4 
C, oily 62 60 55 63 35 17 
D, oily 50 56 58 52 0 16 
E, water miscible 65 78 76 78 61 16 
F, water miscible 30 30 29 37 0 20 
G, water miscible 40 50 71 85 0 17 
H, water miscible 60 59 60 64 0 25 


a nr 


* % of total mascaras yielding microorganisms, one mascara per individual. 
+ % of mascaras yielding microorganisms 30 days after last use. 


t Microorganisms not isolated after 40 days. 
. 


gram (cfu) in any individual mascara typi- 
cally was less than 5 cfu, but ranged to 
2,000 cfu for certain brands after as few as 
two uses. Microbial populations fluctuated 
widely with highest numbers occurring in 
products sampled less than four hours after 
use and lowest numbers occurring 24 hours 
after use. If products were used about 15 
times (water miscible types—products form- 
ing a fairly homogenous suspension in 
water) or about 35 times (anhydrous types), 
more consistent populations were noted. This 
was particularly true for product A. In one 
sample of product A, Klebsiella pneumoniae 
reached concentrations exceeding 3,000 cfu 
in less than three weeks of use. Products 
A and B (water miscible) and C (oily mas- 
cara) supported reproducing populations of 
bacteria, yielding microorganisms generally 
in increasing densities, 30 days after their 
last use. Product C demonstrated less than 
10 cfu at the beginning of the storage period 
and achieved a population of about 50 cfu 
by 30 days. Portions of this anhydrous mas- 
cara after use were incubated on sterile 
slides positioned on a bent glass rod within 
a petri dish containing moistened filter paper. 
Within 72 hours, colonies of yeasts were 
observed developing within condensate on 
the mascara (Fig. 1). The remaining prod- 
ucts usually failed to yield microorganisms 


after ten days in storage. Exceptions were 
products E and F. A few samples of product 
E yielded Bacillus organisms for over a year 
in storage. The Bacillus organisms dic not 
increase when introduced to new mascaras. 
Product F, during its nine weeks of usage, 
typically was sterile within four days of its 
last use. This was the only product that 
contained a combination of mercury “0.18 
to 0.27 parts per million), methylparaben 





Fig. 1 (Wilson, Julian, and Ahearn). Develcpment 
of colonies of Candida paropsilosis (arrows) cn used 
mascara incubated 96 hours at 37°C with high hu- 
midity. 
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TABLE 2 
COMMON MICROORGANISMS OCCURRING IN MASCARAS USED FOR NINE WEEKS 


T —————— MH HM —————————— 


Brand 


Species TO ee 
A B G D E F G H 

€ ERR E NA TS Un T OOR a 157272 967 e a ent M ER ERE 
Staphylococcus epidermidis 64* 22 52 48 53 21 48 55 
Bacillus 11 8 6 7 8 5 2 2 
Micrococcus 6 5 15 7 5 1 6 8 
Corynebacterium 3 0 10 2 15 5 17 11 

Streptococci 

Nongroup A 2 0 1 0 a 0 0 1 
Group A 2 0 0 0 0 0 0 0 
Gram-negative rods 3 0 1 0 0 0 0 1 
Candida 8 0 0 0 0 1 2 4 
Molds 9 10 1 23 23 18 20 10 
Total samplings 181 59 80 80 74 73 65 73 


* Incidence (95) per total number of samplings. 


(0.14%), propylparaben (0.0796), and pro- 
pylene glycol (13%). The two products (A 
and C) supporting reproducing populations 
were purchased during 1972 and did not 
contain preservatives on chemical analyses. 
In contrast, the other products contained 
concentrations of methyl- and propylpara- 
bens ranging from 0.01 to 0.29%, combined 
in some instances with up to 0.72 ppm 
mercury. During 1973, new mascaras repre- 
senting products A and C were redistributed 
to a few select individuals and samples were 
challenged with bacteria. None of these new 
mascaras supported reproducing populations 
of microorganisms after 11 weeks of use. 
Preliminary analyses indicated that both 
products now contained methyl- and propyl- 
parabens plus mercury. 

Only a few cosmetics were observed more 
than six months. Of these, a single mascara 
of product E, used approximately 200 times, 
yielded populations of Pseudomonas acrugi- 
nosa, Staphylococcus epidermidis, diphthe- 
roids, and Candida paropsilosis, each in ex- 
cess of 5 X 10* cfu after 30 days in storage. 
Other samples of this brand, used for only 
nine weeks with as high as 45 cfu at the 
beginning of a storage period, failed to vield 
microorganisms on culture within a ten-day 
storage period. A sample of product B that 


was used about 18 months yielded established 
populations of 109 cfu of S. epidermidis. 

The most common microorganisms en- 
countered in all brands used for nine weeks 
were S. epidermidis and Corynebacterium 
(Table 2). These species, part of the nor- 
mal flora of the outer eye, often occurred 
in the eyes and on the fingers of the test 
group members. Established pathogens such 
as S. aureus and C. albicans were isolated 
from the mascaras but they always occurred 
as a few isolated colonies and, with a single 
exception, were not obtained from the same 
mascara on two successive samplings. A 
budding cell of C. albicans was found on 
the hair of an applicator brush of a cosmetic 
stored for six months (Fig. 2). Only this 
mascara supported a reproducing population 
of C. albicans. 

Forty-seven used, powder-based cosmetics 
representing 16 brands were examined for 
microorganisms. In general, these cosmetics 
were used longer than the automatic creamy 
mascaras, yet only 14 yielded microorgan- 
isms. Cephalosporium, Fusarium, Aspergil- 
lus, Penicillium, Trichoderma, and Bacillus 
organisms were the most common contami- 
nants encountered. Populations were usually 
slight but, in four instances, extremely high 
concentrations of fungal propagules repre- 
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senting the genera Fusarium and Penicillium 
were cultured both from the eyelid margins 
and the cosmetics. Scanning electron micro- 
scopic studies of one of these cosmetics 
showed the typical conidia and conidiophore 
of Penicillium organisms (Fig. 3). Growth 
of the fungi on powdered mascaras was gen- 
erally found at the periphery and upper sur- 
face of the cosmetic. In a few instances the 
plastic containers holding the cosmetic ap- 
peared to be etched by fungal growth. Fungal 
contaminants in powdered mascaras re- 
mained viable and evidenced growth in stor- 
age, some for over a five-year period. 

Six women used the 
powdered mascara for nine weeks. Of these, 
only a single mascara yielded sparse bacter:a 


same brand of 
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Fig. 2 (Wilson, Julian, and Ahearn). Budding 
cell of Candida albicans (arrows) on bristle of 
mascara applicator brush (8,000). 





Fig. 3 (Wilson, Julian, and Ahearn). Conidiophores and conidia of Penicillium 
species developing on powdered makeup (73,000). 
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on each sampling. The average sampling 
time since their last use, six hours, was 
similar to that for the creamy mascaras. 
Populations of bacteria included S. epider- 
midis, Bacillus organisms, and diphtheroids 
in concentrations of less than 1 cfu. Analysis 
of the powdered mascara gave concentrations 
of approximately 0.1% of methyl- and pro- 
pylparaben. 

Clinical observations—No correlation of 
eye irritation with contamination of the 
mascaras used by the study groups was 
possible since the mascaras were removed 
from use when they exhibited significant 
populations of the same species on three 
successive samplings. 

During clinical examinations, 22 females, 
ranging in age from 16 to 42 years, who were 
heavy daily users of eye area cosmetics had 
symptoms and clinical signs suggesting long- 
term infection of the outer eye. 

Cultures of the eyelid margins of a 
woman with a recent eye irritation and of 
one of her mascaras used 18 months yielded 
confluent growth of S. epidermidis. After 
discontinuing the use of the cosmetic and 
initiating normal daily facial washings in- 
cluding eyelid margin hygiene, the patient 
improved symptomatically, Cultures of the 
eyelid margin showed insignificant popula- 
tions two weeks later. In storage the mascara 
demonstrated a reproducing population of 
S. epidermidis of over 100 cfu. 

Seven patients with symptoms and clinical 
findings of chronic blepharitis were ex- 
amined. Specimens of eye area cosmetics 
and the eyelid margins of four women 
(cosmetics of three were unavailable) 
yielded many S. epidermidis organisms. The 
regimen described above was instituted for 
the four women whose cosmetics were cul- 
tured and within one month three of the four 
showed marked improvement. The remain- 
ing patient required therapy with a topical 
antibiotic. The three patients whose cosmetics 
were not cultured were advised to discontinue 
use of their cosmetics and to apply topical 
antibiotics to the eyelid margins. All re- 
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sponded to treatment. Cultures of the eyelid 
margins of 15 women with chronic bleph- 
aritis yielded confluent growth of S. epider- 
midis. The cosmetics of those women were 
contaminated with the same bacterium. Fol- 
low-up of these patients was not possible. 
Aside from a previously reported case of 
fusarial keratitis,? no corneal ulcers could be 
directly related to the use of contaminated 
cosmetics. However, according to personal 
communications from A. J. Gay (June 1971), 
F. M. Polack (August 1974), and D. B. 
Jones (August 1974), corneal ulceration bv 
P. aeruginosa occurred in female patients 
who abraded a cornea while applying mas- 
cara. Four such cases were documented and 
in each instance P. aeruginosa organisms were 
cultured from the infected cornea of the pa- 
tient and from her contaminated mascara. 


DISCUSSION 


Retail eye mascaras appear to be typically 
free of microbial contamination. The cos- 
metics are subject to contamination by the 
consumer but the efficacy of the cosmetic 
preservative seems to control the ultimate | 
fate of the microorganisms. Water-based 
mascaras were most susceptible to contami- 
nation, but even anhydrous oily mascaras 
and pressed powders harbored microbes that 
readily developed with the addition of mois- 
ture. During normal use, changes in humidity 
and temperature provide moisture by con- 
densation sufficient to support microbial 
growth. This was particularly true if pre- 
servatives were lacking, as in two of the 
three brands readily susceptible to contami- 
nation in the early phases of this study. The 
manufacturers have since added microbial 
inhibitors to these specific products. Most 
brands tended to harbor bacteria for longer 
time periods after they had been used re- 
peatedly but during the nine weeks of òb- 
served use, they still retained the capacity 
to inhibit microbial growth. The diversity of 
species and density of populations typically 
were fewer than those noted previously in 
a more random sampling of used cosmetics.? 
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The cosmetics examined in this earlier study 
were generally in use much longer than the 
nine weeks of this study. Observations of 
the microbial populations in a few mascaras 
over a six-month period, and preliminary 
results of the repeated challenge of mascaras 
with bacteria, indicate that the inhibitory 
capacities of various brands differ. 

Twenty-two women had symptoms and 
clinical signs of bacterial blepharitis and 
heavy densities of S. epidermidis were iso- 
lated from their eyelid margins and eye 
cosmetics. Often considered nonpathogenic 
outer eye flora, a recent study has incrimi- 
nated this species in staphylococcal blepharo- 
conjunctivjtis.! Our clinical findings support 
this observation and indicate that used mas- 
caras should not be applied to hide the signs 
of this disorder. Indeed, such a practice may 
prolong the course of the disease and result 
in its recalcitrance to antimicrobial therapy. 

We previously advised avoiding eye area 
makeup prior to and following ocular sur- 
gery.” Considering the frequency of S. epi- 
dermidis as a contaminant in used eye cos- 
metics and the recent report of two cases of 
postoperative endophthalmitis due to this 
bacteria, it seems prudent to repeat this 
warning. 


SUMMARY 


Over 150 mascaras representing eight 
popular brands were examined for their 
susceptibility to microbial contamination dur- 
ing their use by study group members. Addi- 
tional mascaras from patients with symptoms 
and clinical findings of long-term blepharitis 
also were investigated. Early in the study, 
two brands without preservatives supported 
reproducing populations of microorganisms, 
including potential eye pathogens. These 
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products, as currently manufactured, were 
recalcitrant to microbial attack. Micrcbes 
associated with the facial skin and fingers 
of the study group users were typically so- 
lated from mascaras after use. Initial micro- 
organisms isolated from mascaras were usu- 
ally transients. Establishment of reproducing 
populations within the cosmetics appea-ed 
related to the number of uses, personal habits 
of the user, and the formulation of the 
product. Four patients with staphylococcal 
blepharitis and cosmetics heavily laden with 
Staphylococcus epidermidis showed marked 
clinical improvement when they stopped 
using the contaminated cosmetics. The zp- 
plication of used eye area makeup prior to 
and following ocular surgery should be 
avoided. 
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CORNEAL ALKALI BURNS ARISING FROM ACCIDENTAL 
INSTILLATION OF A HAIR STRAIGHTENER 


RicHarp S. Smitu, M.D., AND GLENN SHEAR, B.S. 
Albany, New York 


Corneal opacification, vascularization, and 
perforation secondary to collagenase activity 
are common sequelae caused by accidental 
exposure to household cleaning products that 
contain alkaline chemicals.^? However, a pa- 
tient was recently seen in our emergency 
room who sustained a chemical burn of both 
corneas after accidental exposure tc a hair 
straightener. Fortunately, vision returned to 
normal in a few days and there was no per- 
manent ocular damage. A casual test of the 
product with wide range pH paper showed 
a pH of 9.6. This finding led to the purchase 
of several commercial products, determina- 
tion of their pH, and in vivo testing in rabbit 
eves. 


MATERIAL AND METHODS 


The compounds tested included four dif- 
ferent hair straighteners, which will be re- 
ferred to as Product 1, Product 2, Prod- 
uct 3, and Product 4. Our patient was ex- 
posed to Product 1. All except Product 1 
were sold with a “neutralizer” or “stabilizer.” 
The compounds that required mixing were 
prepared exactly as indicated on the package 
insert. 

The pH of each solution was measured 
with a Corning model 7 pH meter. Because 
of the paste-like nature of several com- 
pounds, exact volumes could not be mea- 
sured. Approximately 5 ml of each substance 
was diluted with 5 ml of distilled water fol- 
lowed by thorough mixing and immediate 
pH determination. 

To test the neutralizing capacity of the 
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specific products offering these features, 
equal quantities of relaxer and stabilizer- 
neutralizer (5 ml each) were thoroughly 
mixed with 10 ml of distilled water. Im- 
mediate pH measurements were made. 

After several drops of proparacaine ( Oph- 
thaine) had been instilled in each eye of an 
adult rabbit, approximately 1 ml of each 
compound (straightener or neutralizer) was 
gently applied to the cornea with a sterile 
cotton swab (solids) or dropped on the 
cornea (liquids). After five minutes, re- 
sidual compound was irrigated from the 
conjunctival sac with 50 ml of sterile saline. 
In order to mimic the clinical situation of our 
patient, we did not attempt to achieve a 
neutral pH by irrigation. Four rabbit eyes 
were exposed to each compound. The animals 
were observed clinically for four days; the 
eyes were then enucleated and fixed in rou- 
tine fashion for light microscopy. 


RESULTS 


Measurements of pH were made indepen- 
dently by both of us, with values coinciding 
within 0.2 log units. The pH ranged from 
12.7 for Product 1 relaxer to 6.6 for Product 
3 neutralizer. All other compounds tested 
were at least one log unit above neutrality 
(Table 1). Mixtures of relaxer and neu- 
tralizer-stabilizer ranged from 8.6 to 8.8 
(Table 2). 


TABLE 1 
PH VALUES OF HAIR STRAIGHTENERS 
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Compound 
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Product 1 relaxer 
Product 2 relaxer 
Product 2 stabilizer 
Product 3 relaxer 
Product 3 neutralizer 
Product 4 relaxer 
Product 4 neutralizer 
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TABLE 2 


PH VALUES OF RELAXER AND NEUTRALIZER- 
STABILIZER MIXTURES 


Mixture PH 





Product 2 relaxer and stabilizer 8.8 
Product 3 relaxer and neutralizer 8.7 
Product 4 relaxer and neutralizer 8.6 


Rabbit corneas exposed to the Product 1 
preparation showed a loss of corneal lus:re 
15 minutes after exposure. By 24 hours, 
there was a diffuse opalescent haze of suffi- 
cient density to obscure iris markings (Fig. 
1). The haze had increased in density by the 
time of enucleation. Microscopic examination 
showed partial or complete loss of the corneal 
epithelium. Neutrophils and macrophages 
were present in the corneal stroma, with the 
greatest concentration at the corneoscleral 
limbus (Fig. 2). Similar inflammatory cells 
were also present at the root of the iris and 
in the trabecular meshwork (Fig. 3). There 
was congestion of the episcleral vessels and 
evidence of early peripheral corneal vascu- 
larization (Fig. 4). Other than the slight 
inflammatory infiltrate the iris was normal. 
Neither lens nor ciliary body showed any 
evidence of damage. Both Product 2 com- 
pounds showed similar but less severe 
changes. 





Fig. 1 (Smith and Shear). Rabbit cornea 24 
hours after exposure to Product 1 relaxer. A dense 
white corneal opacity obscures iris markings 
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Fig. 2 (Smith and Shear). Rabbit cornea -our 
days after exposure to Product 1 relaxer. Neu- 
trophils and lymphocytes (arrows) are present 


at the corneoscleral limbus 
eosin, « 150). 


(hematoxylin and 


Product 3 and Product 4 caused onl” a 
mild limbal infiltrate of neutrophils. There 
were no signs of iris or anterior chamDer 
reaction and no corneal vascularization. 


DISCUSSION 


The Food and Drug Administration dees 
not require a complete listing of ingredients 
on containers of cosmetic products. Only two 
of the four products we tested listed any =n- 
gredients, and these mentioned only a single 
chemical. The only information available 
from the New York City Poison Control 
Center was that most hair straighteners con- 
tained either sodium hydroxide or a thi- 
glycolate salt. The label on Product 1 gave 
sodium hydroxide as an ingredient. The con- 
tainer for Product 2 listed the presence of 
“thioglycolate acid.” On the basis of odor 
we assumed the other two products whieh 
listed no ingredients contained a thioglycolate 
salt. Use of the term thioglycolate acid cou d 
cause additional confusion in an emergency 
unless pH testing equipment was readi-y 
available. Thioglycolic acid (HS-CH.- 
COOH) is a weak organic acid. However, 
commercial beauty products most commonly 
use the ammonium, sodium, and calcium 
salts. When ionized, the resulting solutions 
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Fig. 3 (Smith and Shear). Rabbit cornea four days after exposure to Product 1 
relaxer. Lymphocytes and neutrophils are present in the anterior chamber (AC) and 
infiltrate the iris root and trabecular meshwork (arrows) (hematoxylin and eosin, 


x150). 


should have a pH-value on the alkaline side 
of neutrality. This is consistent with the pH 
values we obtained. 

The term “neutralizer” utilized by some 
of these products is a potentially confusing 
one. As used by beauticians, the word implies 
a solution designed to stop cosmetic action of 
the compound. To one aware of the alkaline 
nature of these agents, the word suggests a 
return to chemical neutrality. Information 
regarding the chemical composition of the 
neutralizers was unavailable from the Poison 
Control Center and absent from the packages 
of the three products which included them. 
Only the neutralizer in Product 3 could be 
expected to lower the pH of the relaxer. The 
relaxer-neutralizer pair in Product 2 had 
nearly identical pH readings. The neutralizer 
in Product 4 had a pH nearly 2 log units 
higher than the relaxer and on that basis 
presented an even greater ocular hazard. In 
no instance did the pH of the mixture of 
relaxer and neutralizer approach neutrality. 


The mixture of Product 4 relaxer and neu- 
tralizer gave a pH reading 0.6 log units 
higher than the relaxer alone. Thus, all neu- 
tralizers failed to reduce the danger of a cor- 
neal alkali burn and in fact, were themselves 
a corneal hazard. 

The physical characteristics of the prod- 
ucts could account for the variations in ocu- 
lar effects seen in our experimental animals. 
The Product 1 relaxer, which contains so- 
dium hydroxide, is a stiff, granular cream. 
A particle of this compound lodged in the 
fornix could result in continued release of a 
strong alkali until physically removed. The 
other relaxers and the Product 3 neutralizer 
are moderately viscous lotions or pastes, some 
of which might linger in the fornix. The rẹ- 
maining neutralizers are nonviscous liquids 
that should be quickly removed by tearing or 
by irrigation. 

The clinical and histologic severity of the 
burns produced in the experimental animals 
tended to vary directly with the alkalinity of 
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Descemet's membrane (D) (hematoxylin and eosin, X150). 


the compounds. The single compound (with 
the highest pH) containing sodium hydrox- 
ide produced a more severe corneal burn than 
the thioglycolate preparations. 

The warning against ocular exposure varied 
from “avoid the eyes" on the Product 1 re- 
laxer to a suggestion to rinse out the eyes 
with water on the other three compounds. In 
two cases (Product 2 and Product 4) the 
warning was only on the package insert and 
not on the bottle. In no case was the prospec- 
tive user warned to contact a physician. In 
view of the alkalinity of the products, a more 
detailed and emphatic warning is needed to 
protect the consumer. 


e SUMMARY 


A patient sustained mild bilateral alkali 
burns of the cornea following ocular exposure 
to a commercial hair straightening prepara- 
tion. This compound and three other prod- 
ucts all had an alkaline pH which was not 


reduced to neutrality by the neutralizer pro- 
vided. Corneal alkali burns similar to those 
seen in our patient were produced in experi- 
mental animals after brief exposure. His- 
tologic changes were primarily limited -o the 
cornea. The warning against ocular exposure 
printed on the containers or package nsert 
is not sufficiently emphatic to protect the con- 
sumer. 
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GRANULAR CELL TUMOR (MYOBLASTOMA) OF THE ORBIT 


GABRIEL GONZÁLEZ-ALMARAZ, M.D., SApí pe Buen, M.D., AND 
Victor Tsutsumi, M.D. 
Mexico City, Mexico 


The so-called granular cell myoblastoma 
is a controversial lesion, because its histo- 
genesis and true nature still remain ob- 
scure. Since the original description by 
Abrikossoff,? many similar lesions have been 
reported in the tongue and skin,’ digestive 
tract,? bronchi and tracheae,? female genitalia, 
breast, skeletal muscle,’ peripheral nerves,?° 
and pituitary stalk.'* However, several such 


. lesions have been recently denied because of 


their proved reactive nature." 

The multicentricity of this granular cell 
tumor has been well established and 38 docu- 
mented cases have been reported in the 
 literature.*? 

Although at present more cases of this tu- 
mor have been found, its presence in the eye 
and adnexa still is quite rare, and we know 
of only 11 well-documented cases.3+4:7:12-14 
Among them only one tumor was located 
within the eyeball in the uvea.!? The other ten 
tumors were found outside the eyeball, one 
in the lacrimal sac,!* three in the eyelids,*" 
three in the orbit,*!?!? one both in the orbit 
and eyelid,’ and one in the eyebrow.'* More- 
over the five cases of malignant nature in the 
orbit described by Stout and Lattes!” were 
reclassified by Smetana and Scott!* on 
morphologic and biologic grounds as para- 
ganglioma, chemodectoma, alveolar soft sar- 
coma, and the like. 


. From the Ophthalmic Pathology Laboratory, 
Ophthalmology Unit, General Hospital of Mexico 
City, and University of Mexico Medical School (Dr. 
Gonzalez-Amaraz) ; the University of Mexico Medi- 
cal School, and Ophthalmic Pathology Laboratory, 
Ophthalmology Unit, General Hospital of Mexico 
City, National Registry of Pathology (Dr. de 
Buen); and the Electron Microscopy Laboratory, 
National Registry of Pathology (Dr. Tsutsumi), 
Mexico City. 

Reprint requests to Sadi de Buen, M.D., Labora- 
torio de Patologia Ocular, Unidad de Oftalmologia, 
Hospital General de México, S.S.A., Dr. Balmis y 
Dr. Pasteur, México 7, D.F., México. 
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By means of histochemistry, light, phase 
contrast, and electron microscopy, we studied 
a case of granular cell myoblastoma of the 
orbit. 


CASE REPORT 


An 8-year-old white boy was admitted to the 
Ophthalmology Unit in August 1971 with the clini- 
cal diagnosis of a muscle cone syndrome. His mother 
gave a history of progressive left exophthalmos 
with epiphora, conjunctival hyperemia, and head- 
ache. Physical examination revealed pain and ex- 
ophthalmos with exodeviation of the left'eye. Visual 
acuity was LE: 20/60; RE: 20/20. The possibilitv 
of an angiofibroma or hemangioma of the left orbit 
was considered. The boy left the hospital and did 
not return until Tan. 25, 1972, when the orbital mass 
was enlarged and visual acuity in the left eye was 
seriously impaired, counting fingers at 80 cm (Fig. 
1). On Feb. 2, a biopsy of the subconjunctival tumor 
on the nasal side of the left eye was performed and 
the histopathologic diagnosis was granular cell myo- 
blastoma. On Feb. 25, the whole tumor and the eye- 
ball were exenterated because removal of the tumor 
alone was not possible. Follow-up until July 1972 
showed a healthy boy without tumor recurrence and 
good prosthesis acceptance. 


MATERIALS AND METHODS 


The tumor was brown, ovoid in shape and 
measured 35 X 25 X 24 mm; it was well 
capsulated with a nodular and vascularized 
surface. On section a pseudolobulated area 
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Fig. 1 (González-Almaraz, de Buen, and 
Tsutsumi). Granular cell tumor of the orbit; 
exophthalmos with exodeviation of the left eye. 
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was disclosed with a conspicuous capillary 
bed. 

For electron microscopy biopsy specimens 
were fixed for two hours in 3% glutaralde- 
hyde in 0.1 M phosphate buffer and post- 
fixed in 196 osmic acid in the same buffer. 
Tissues were dehydrated and embedded in 
Epon 812. Sections 50 to 80 nm in thick- 
ness were cut with an LKB ultramicrotome. 
Thin sections were double stained with uranyl 
acetate and lead citrate. Electron micro- 
graphs were taken with a Zeiss EM-9A elec- 
tron microscope. 

Other tissue blocks were paraffin em- 
bedded and frozen sections were mounted in 
glycerin for phase microscopy. The following 
staining techniques were used: hematoxylin 
and eosin, Masson trichrome, Wilder's mod- 
ification for reticulum, oil red O, Sudan IV, 
PAS with and without diastase digestion, 
toluidine blue, Luxol fast blue with cresyl 
echt violet (Kluver & Barrera’s stain), and 
Bodian method of colloidal silver staining 
for nerve endings. 


RESULTS 


The tumor revealed the typical morpho- 
logic characteristics of granular cell myo- 
blastoma (Fig. 2), which were previously 
described. +®19-22 Tt was composed of com- 
pacted irregular strands and lobules of large 
polyhedral and round cells having a dis- 
tinct, granular and microvacuolated cyto- 
plasm; the nuclei were round with finely 
coarse chromatin and one or two nucleoli. 
In some areas there were other dense and 
elongated cells around those polyhedral cells 
with less eosinophilic cytoplasm. Phase mi- 
croscopy clearly demonstrated two types of 
cells, both showing birefringent round and 
rod-like inclusions of varied sizes. With 
Masson trichrome stain, the granules were 
red stained with the acid fuchsin and Bie- 
brich’s scarlet solution, and showed meta- 
chromatia with toluidine blue ; the latter dem- 
onstrated the presence of high molecular 
weight substances with free anionic groups.?? 
The granulations were PAS-positive and 
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(Gonzalez-Almaraz, de 


ya 2 Buen. and 
Tsutsumi). Granular cell tumor of the orbit. 
The large polyhedral and round cells with a dis- 
tinct granular and microvacuolated cytoplasm are 
shown. Notice the round and _ hyperchromatic 
nuclei (hematoxylin and eosin, X600). 


were not affected by the diastase incubation 
(Fig. 3). The oil red O and Sudan IV did 
not disclose fat droplets. The stroma was 
scanty, represented by a fibrous and vascu- 
larized capsule and by thin reticulum fibers 
lining clusters of cells with profuse blood 
supply forming a capillary network. Many 
mast cells were visible around blood vessels. 
Neither nerve endings nor nerve trunks were 
visible. At the center of the tumor, degenera- 
tive foci were found with degranulaton of 
the neoplastic cells. PAS reaction revealed a 
membrane around each cell. 

Electron microscopy showed cells m dif- 
ferent stages of physiologic activitv. The 
most frequent type of cell had a clear cyto- 
plasmic matrix, rich in mitochondria and a 
conspicuous granular endoplasmic ret cultim 
with dilated cisternae (Fig. 4), sometimes 
occupying most of the cytoplasm filled with 
homogeneous material. Diverse shapec inclu- 
sion bodies were found within the cytoplasm ; 
crystal-like particles of varied shapes and 
sizes were abundant (Fig. 5). At higher 
magnification these particles disclosed a par- 
allel lamellar pattern without a limiting mem- 
brane. Other inclusions had a concentric 
lamellar pattern similar to myelin bodies. 
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Fig. 3 (González-Almaraz, de Buen, and Tsutsumi). Round and rod-like inclusions 
in the cytoplasm of tumor cells (PAS, x1,250). 
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Fig. 4 (González-Almaraz, de Buen, and Tsutsumi) Cluster of clear cytoplasmic cells; inclusion 
bodies (arrows); granular endoplasmic reticulum (GER); dilated cisternae (C) ; mitochondria (M); 
nuclei (N) ; and nucleolus (Nu) (4,590). 
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The nuclei were round and dentated with 
prominent nucleoli. 

Another cell type had an intermediate 
dense cytoplasmic matrix (Fig. 6), disclosing 
abundant myelin-like inclusions of varying 
shapes and transitional forms of crystal-like 
particles. The nuclei of these cells were simi- 
lar to those described above. 

Cells with a dense cytoplasmic matrix were 
less frequent. These cells had many mito- 
chondria, few granular endoplasmic reticula, 
and abundant free ribosomes. These cells 
were depleted of inclusion bodies and had 
finger-like processes that made contact with 
other adjacent processes, but no desmosomes 
were identified. Both cell types had electron- 
dense granular material surrounding them 
without reticulin collagen fibers or any char- 
acteristics related to the basement membrane. 
Nerve fibers or nerve endings were not ob- 
served. 
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DISCUSSION 


Since Abrikossoff* described this lesion as 
a granular cell myoblastoma, the origin of the 
granular cells has been a subject of discus- 
sion. Abrikossoff as well as Murray** con- 
sidered the lesion to be a poorly differen- 
tiated neoplasm arising in the skeletal muscle. 
However, Gullino®® thought the granular cells 
were of histiocytic origin and considered the 
lesion to be due to an inflammatory response. 
Azzopardi?? and Martin, Dina, and Feroldi*® 
denied it, although they accepted the granular 
cells as being histiocytes. 

Fisher and -Wechsler*’ started a flow of 
investigations orientated to demonstrate the 
development of such cells from the neural 
tissue, and particularly from Schwann's cells. 
But this new concept is not fully accepted 
and the histogenesis of this tumor remains 
in doubt. 

We consider granular cell myoblastoma to 





Fig. 5 (González-Almaraz, de Buen, and Tsutsumi). Part of a clear cytoplasmic cell showing multiple 
inclusion bodies, mainly crystal-like particles (15,000). Inset, Higher magnification of a crystal-like 
particle disclosing periodicity (87,000). 
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Fig. 6 (González-Almaraz, de Buen, and Tsutsumi). Myelin-like bodies (arrows) in the cytoplasm of 
an intermediate dense cell. The upper part corresponds to a dark cytoplasmic cell. Mitochondria (M); 


cell coat (CC) ; and nucleus of endothelial cell (N) 


be a benign neoplasm, its cells originating 
in histiocytes with an abnormal substance 
stored in them. We believe these cytoplasmic 
inclusions, appearing as rods or as coarse 
granules that are metachromatic, PAS-posi- 
tive, and showing crystalline structures and 
characteristics similar to those described in 
rhabdomyomas,? to be of protein nature, 
with free and active anionic groups. These 
may be substances containing ester sulphate 
groups or substances with carboxylic or phos- 
phate groups.?* The granular and rod inclu- 
sions could be either glycoproteins with a 
high molecular weight or proteins with acid 
lipids. The lamellar and crystalline structures 
we saw with the electron microscope are in 
relation to the osmiophilic bodies (myelin 
bodies). Probably the three types of cells we 
have described only represent different stages 
of maturity or differentiation and metabolic 


(15,000). 


function, so that the granular cells with 
crystalline lamellar inclusions would be the 
most highly differentiated. 

Other findings supporting the neoplastic 
nature of this lesion are the presence of a 
well-defined capsule and the degenerative 
changes in the center of the tumor, rarely 
found in metabolic disturbances. Some au- 
thors considered granular cell myoblastoma to 
be a neoplasm,"?* but in some more recent 
papers^* the metabolic concept is prevalent. 

There are many controversial ideas about 
the histogenesis and nature of this lesion, 
but perhaps still more serious and difficult 1s 
the decision to take about its possible biologi- 
cal behavior. The problem arises in the fact 
that this neoplasm :s sometimes misdiagnosed 
as a malignant neoplasm, as in the case Sjö- 
gren?? reported as being a malignant neo- 
plasm, but which now is considered to be an 
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alveolar rhabdomyosarcoma of the orbit.‘ 
The unusually multicentric pattern of the 
myoblastoma has also been confused with a 
disseminated metastatic stage. Gamboa?? de- 
scribed the case of a patient with a malignant 
and metastatic myoblastoma that had been 
previously reported by Powell.** Some years 
afterwards, the patient was reported in a 
later paper,’ and was described as healthy 
and free of tumor. Additionally, Smetana 
and Scott!’ considered malignant myoblas- 
tomas of the orbit described by Stout and 
Lattes" to be paragangliomas, chemodec- 
tomas, or alveolar soft sarcomas. 

Our hypothesis of the histiocytic origin of 
the granular cells is not an original one, but 
we believe’ that our present studies add new 
findings to support it. We do not agree with 
those who believe these cells to be of a neuro- 
ectodermal origin, whether Schwann's cells 
or a histiocytic transformation from neuri- 
lemma elements.'-*51392?533 We believe the 
basement membrane described by others as 
a typical aspect of Schwann's cells is more 
closely related to the glycocalix or cell coat 
described by Rambourg and Leblond.*?' 

In conclusion, we believe that granular cell 
myoblastoma is a misnomer and propose the 
term "granular cell histiocytoma.” Granular 
cell histiocytoma is a benign neoplasm, at 
times with a multicentric pattern of growth, 
that can affect any tissue where histiocytes 
are present. 


SUMMARY 


An 8-year-old white boy had a tumor in 
the left orbit with clinical manifestations of 
muscular impairment, exophthalmos, and re- 
duced visual acuity. Five months after exen- 
teration of the orbit the boy was healthy 
without tumor recurrence. Based on our 
observations with electron, light, and phase 
mieroscopy, and histochemical studies, we 
conclude that this tumor is benign, of his- 
tiocytic origin, and we propose the term 
granular cell histiocytoma be used to describe 
this entity. 
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HISTOCHEMICAL LOCALIZATION OF INTRAOCULAR 
COPPER FOREIGN BODIES 


A. R. RoseNTHAL, M.D., AND B. APPLETON, M.D. 
Washington, D.C. 


The clinical picture of chalcosis bulbi may 
result from a retained intravitreal copper 
foreign body, deposited in characteristic lo- 
cations in the cornea, lens, anterior vitreous 
humor, and retina."? In order to study the 
relationship between copper deposition and 
tissue injury, we need reliable, selective, and 
sensitive cytochemical methods for the histo- 
pathologic recognition of copper deposition 
in the eye. We gained experience with both 
old* and new* cytochemical methods for the 
localization of copper by examining rabbit 
eyes that have retained foreign bodies of 
varying copper composition in the vitreous 
cavity. 

We studied the time period and pattern 
of copper deposition in rabbit eyes that have 
harbored intravitreal copper foreign bodies, 
those conditions under which copper is de- 
posited throughout the eye, and demonstrated 
the resultant damage caused by the copper 
deposits. 


MATERIALS AND METHODS 


Composition of foreign bodies, method of 
implantation, average weights, and areas were 
described in a previous publication.* 

Eyes were removed at intervals from one 
day to 16 months after implantation and 
placed in 10% buffered formalin. The for- 
eign body was removed during gross exam- 
ination. Nine-micron sections were routinely 
cut. 

Prior to removal of the eye, the appear- 
ance and state of the intraocular foreign 
bodies were observed with the indirect oph- 
thalmoscope. Aqueous copper concentrations 
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were determined by atomic absorption spec- 
trophotometry.* 

We used alizarin blue, p-dimethylaminc- 
benzylidene rhodanine, and rubeanic acid 
(dithiooxamide) to cytochemically localize 
copper ; Lindquist? detailed the staining pro- 
cedures we used. Table 1 demonstrates the 
color that copper stains, and the ascribed 
mechanisms of stain action.^ Copper deposi- 
tion was considered to be present only when 


all three methods demonstrated the copper 


in similar locations and in comparable 
amounts. Prussian blue stain for iron and 
alizarin red stain for calcium were used as 
controls. 


RESULTS 


Distribution of copper deposition —Two 
patterns of copper deposition were observed 
—the localized and the generalized. Local 
deposition was present only in areas adja- 
cent to the foreign body, and small amounts 
were usually present. The local pattern was 
more frequently encountered in eyes harbor- 
ing the 60% copper alloy in the vitreous 
cavity (Table 2). The following sites of 
local copper deposition were observed: (1) 
in macrophages layered between the foreign 
body and the fibrous capsule; (2) within 


TABLE 1 


HISTOCHEMICAL METHODS FOR 
LOCALIZATION OF COPPER 


Stain Copper Mechanism of Action 
Alizarin Blue-blue- Internal chelation of cop- 
blue black per—blue precipitate 
Rhodanine  Red-red- Structural complex con- 

yellow taining copper—red 
precipitate 
Rubeanic Black-black- Linear polymer chelation 
acid green of copper—black-green 


precipitate 
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TABLE 2 


COPPER COMPOSITION OF FOREIGN BODY RELATED TO 
PATTERN OF INTRAOCULAR COPPER DEPOSITION 








Pattern of Copper Deposition 





General, % Local.% None, % 





Pure copper 25/60,42 13/60,22 22/60, 36 
60% copper alloy 9/46,20 15/46,32 22/46,48 





polymorphonuclear  leukocytic infiltration 
around the foreign body (Fig. 1, top); (3) 
extracellularly in the innermost connective 
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Fig. 1 (Rosenthal and Appleton). Localized copper 

deposition. Top, Copper deposits (arrows) within 
innermost capsular lamellae and within necrotic poly- 
morphonuclear leukocytes; fibrous capsule, CAP 
(rubeanic acid, X120). Bottom, Copper (arrows) 
deposited only in retinal area adjacent to the foreign 
body ; sclera, SCL ; choroid, CHO ; and retina, RET 
(rubeanic acid, 300). 
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Fig. 2 (Rosenthal and Appleton). Top, Tar- 
nished copper foreign body with adjacent pigment 
deposits (arrows). Bottom, Histologic section of 
same, demonstrating copper-laden macrophages 
(arrows) throughout the entire retinal thickness 
(rubeanic acid, 500). 


tissue layers of the fibrous capsule (Fig. 1, 
top) ; and (4) in the retina adjacent to the 
foreign body (Fig. 1, bottom). 

Heavy local deposition in the retina was 
encountered frequently with pure copper 
fragments and occasionally with the 60% 
alloy. Clinical and gross examination of 
these eyes revealed heavy pigment deposi- 
tion adjacent to a tarnished copper fragment 
lying close to or on the retina (Fig. 2, top). 
Histologically, the retina was replaced 
throughout its entire thickness with macro- 
phages laden with heavy copper deposits 
(Fig. 2, bottom). 

The generalized pattern of copper deposi- 
tion revealed copper deposits in many intra- 
ocular structures. The amount of copper that 
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Fig. 3 (Rosenthal and Appleton). Copper deposition within posterior lens cortex. A. alizarin blue; 
B, rhodanine; C, rubeanic acid (X500). 





Fig. 5 (Rosenthal and Appleton). Copper deposits within Müller cells of retina. A, alizarin blue; 
B, rhodanine; and C, rubeanic acid (X500). 
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was cytochemically demonstrated was usual- 
ly large. Generalized deposition was observed 
more frequently with the pure copper for- 
eign bodies (Table 2). The following struc- 
tures were almost always involved: 

Lens—Both small and large deposits of 
copper (Fig. 3) were present in the pos- 
terior lens cortex usually adjacent to but 
sparing the posterior lens capsule. Posterior 
migration of lens epithelium was associated 
with the copper deposits. The posterior lens 
capsule was occasionally heavily infiltrated 
with copper (Fig. 4, bottom). Copper was 
never observed in the anterior or equatorial 
portions of the lens. 

VırrEoUs CAVITY— The presence of copper 
in either free-floating macrophages within 
the vitreous cavity or in macrophages on 
the surface of the retina was most com- 
monly observed. Large granular deposits of 
free copper occasionally free-floated in the 
vitreous cavity. 

Retina—Copper infiltration of the retina 
occurred in three forms: (1) contained in 
monocytic macrophages within the retina; 
(2) localized to Muller’s cells without evi- 
dence of inflammatory reaction (Fig. 5) ; and 
(3) in granular clumps scattered throughout 
the retina. 

CapsuLE—If a connective tissue capsule 
developed around the fragment, copper 
was localized within macrophages adjacent 
to the foreign body, in the innermost layers 
of the capsule, or in association with poly- 
morphonuclear leukocytes (Fig. 1, top). 

In more than 3396 of the eyes with 
generalized copper deposition, copper was 
observed in macrophages that were clustered 
around the central retinal vessels within the 
optic nerve (Fig. 6). This observation was 
believed to be compatible with that of Pey- 
man and Apple? who showed this area 
to be a route of exit of macromolecules from 
the vitreous cavity. 

Calcium and iron controls were invariably 
negative with both patterns of deposition. 
Furthermore, no copper could be demon- 
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terior capsular and cortical cataract (CAT) due 
to contiguous copper foreign body (FB); sclera, 
SCL and retina, RET. Bottom, Histologic section 
of same, showing heavy copper impregnation of 
posterior lens capsule (arrows) and adjacent 
cortical cataract formation (rubeanic acid, X500). 


strated histochemically in eyes with iron or 
aluminum foreign bodies implanted in the 
vitreous cavity. 

Effect of implantation duration on fre- 
quency and type of copper distribution— 
Before two weeks, few eyes demonstrated 
intraocular copper deposition ( Fig. 7). Cyto- 
chemical localization of copper was demon- 
strated between one and two months in 70 to 
90% of eyes harboring an intravitreal cop- 
per foreign body. Longer periods of im- 
plantation did not alter this yield. 

The copper composition of the retained 
intravitreal foreign body had little effect on 
the frequency of intraocular copper deposi- 
tion at different time periods. The frequency 
of the type of copper deposition was only 
minimally altered by the interval the foreign 
body remained in the eye. 
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Pure copper implants had a greeter ten- 
dency to result in generalized copper depo- 
sition at each time period than did the 60% 
copper alloys. 

Appearance of the foreign body and cop- 
per deposition—The clinical appearance of 
the intravitreal copper foreign body, as de- 
termined by indirect ophthalmoscopy, re- 
lated directly to the amount and type of 
copper deposition in the eye (Table 3). All 
13 eyes with tarnished copper foreign 


Fig. 7 (Rosenthal and 
Appleton). Relationship be- 
tween copper composition of 
foreign body, duration of im- 
plantation of foreign body, and 
histochemical distribution of 
copper. The percentage demon- 
strating copper histopathologi- 
cally for each set of animals 
represents the sum of both the 
local distribution (clear) and 
the general distribution (cross- 


DEMONSIRATING COPPER HISTOPATHOLOGICALLY 
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Fig. 6 (Rosenthal and 
Appleton). Macrophages 
laden with copper (ar- 
rows) cluster around the 
central retinal vessels 
within the optic nerve 
(rubeanic acid, 500). 


bodies, showing a blackened, corroded sur- 
face with indirect ophthalmoscopy, had some 
deposition of copper. In four of four eyes 
with a tarnished pure copper fragment and 
in six of nine with a tarnished alloy, the 
heavy generalized pattern was present. In 
another two eyes harboring tarnished alloys, 
the deposition, though local, was intense. 
Only one of the 13 eyes harboring a tar- 
nished copper foreign body evidenced a small 
amount of localized copper deposition. 
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If the foreign body appeared encapsulated, 
a somewhat variable pattern of copper de- 
position was observed. When the foreign 
body was pure copper, 12 of 26 demon- 
strated the generalized form of copper de- 
position, ten of 26 the local pattern, and in 
four of 26 no copper was cytochemically lo- 
calized. Eyes harboring the encapsulated 
alloy demonstrated that one of five showed 
the general form, three of five the local pat- 
tern, and one of five had no copper present. 

A shiny foreign body was not usually as- 
sociated with demonstrable intraocular cop- 
per. In two of four eyes with pure copper 
and two of four with the alloy, copper was 
not observed histochemically. However, the 
shiny appearance did not exclude the pres- 
ence of copper: in two of four eyes with 
the alloy and one of four with pure copper, 
the local pattern with small amounts of cop- 
per deposits was present, while one eye with 
pure copper had heavy general deposition. 

Aqueous humor concentration and cop- 
per deposition—Elevated aqueous humor 
copper concentration was most frequently 
associated with the generalized pattern of 
copper deposition (Table 4). Of 12 eyes 
harboring pure copper and demonstrating 
elevated aqueous humor copper concentra- 
tion, ten revealed the generalized form of 


TABLE 3 


CLINICAL APPEARANCE OF COPPER FOREIGN 
BODY RELATED TO PATTERN OF INTRA- 
OCULAR COPPER DEPOSITION 


Pattern of Copper Deposition 


General Local None 

Pure copper 

Shiny 1 1 2 

Tarnished 4 — — 

Encapsulated 12 10 4 
6096 copper alloy 

Shinv — 2 2 

Tarnished 6 3" - 

Encapsulated 1 3 1 


* Two eyes had heavy local deposition of copper in 
the retina. 
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TABLE 4 


AQUEOUS COPPER CONCENTRATION RELATED TO 
PATTERN OF INTRAOCULAR COPPER DEPOSITION 





Pattern of Copper Deposition 





General Local None 


— — —  —n M — M  —  — — — M 





Pure copper 
Elevated aqueous 
copper concen- 
tration 10 
Normal aqueous 
copper concen- 
tration 5 9 6 
60% copper alloy 
Elevated aqueous 
copper concen- 
tration 5 Je -— 
Normal aqueous 
copper concen- 
tration 1 6* 3 





* One eye had heavy local deposits of copper in the 
retina. 


copper deposits while only two showed light 
local distribution. In the seven eyes con- 
taining the 60% alloy, elevated aqueous hu- 
mor copper concentration was associated 
with the generalized pattern in five while in 
the other two the local pattern was observed. 
(One showed heavy local distribution, the 
other the less intense form.) Thus, in every 
eve with an elevated aqueous humor copper 
concentration, copper was observed histo- 
chemically. 

If the aqueous humor copper concentra- 
tion was normal, all patterns of copper 
deposition were observed (Table 4). Of 20 
eyes containing pure copper and showing 
normal aqueous copper concentrations, five 
had generalized heavy deposition, nine had a 
less intense local pattern, and six revealed no 
copper histochemically. Of the ten eyes har- 
boring the alloy with a normal aqueous cop- 
per concentration, only one had the gen- 
eralized pattern. of copper deposition, six 
had the local pattern (though in one local de- 
posits were quite intense), while in three 
copper was not demonstrable. 

Effect on the retina—Variable degrees of 
retinal damage were associated with the 
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Fig. 8 (Rosenthal and Appleton). Copper im- 


preguation of internal limiting membrane (ar- 
rows). Note normal retinal architecture (rubeanic 


acid, 500). 


presence of histochemically demonstrable 
copper. The earliest change was heavy im- 
pregnation of the internal limiting mem- 


brane (Fig. 8). The remaining retinal archi- 
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tecture appeared normal. At a more advanced 
stage copper appeared within the Müller 
cells. The copper granules were not limited 
to the plump part of the cell body near the 
nucleus but in most instances were spread 
along the entire length of the cell from the 
external limiting membrane to the inner sur- 
face of the retina (Fig. 5). This picture of 
phagocytosis of foreign material by the 
Muller's cells was quite characteristic and was 
observed after pigment granules were in- 
jected into vitreous cavities of rabbits.!^ At 
this stage the retinal architecture was essen- 
tially normal. 

The earliest damage noted was the loss 
of the ganglion cell layer and a decrease in 
the number of cellular elements in the inner 
nuclear cell layer (Fig. 9). Early prolifera- 
tion of glial elements was also noted in the 
ganglion and inner plexiform layer. In a 
more advanced stage of damage, prolifera- 
tion of glial elements, vacuolation of the 
outer nuclear layer, and degeneration of the 
outer segments of the receptors were ob- 
served (Fig. 10). There was total disor- 
ganization of the retina with areas of marked 
atrophy, loss of cellular detail, and replace- 
ment by gliotic elements. The end-stage ret- 
ina assumed two appearances—the thickened 
gliotic retina (Fig. 11) or the thin atrophic 


Fig. 9 (Rosenthal and Appleton). Loss of ganglion cells, rarefaction of inner 
nuclear layer, decrease in the number of nuclei in outer nuclear layer, and gliosis in 
association with copper deposition within the retina (rubeanic acid, x500). 
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Fig. 10 (Rosenthal 
and Appleton). Vacu- 
olization of outer nucle- 
ar layer, receptor cell de- 
generation, and marked 
glial proliferation within 
the retina in areas of 
copper deposition (ru- 
beanic acid, 500). 


retina. In most of the eyes studied retinal 
degeneration was observed in the immediate 
vicinity of the copper fragment. Normal ret- 
inal architecture remained in areas away 
from the foreign body. . 

Effect on lens—A direct toxic effect of 
copper on the lens in the form of local 
opacification and alteration of normal his- 
tology was observed (Fig. 4, top). Histo- 
logically, copper had impregnated the pos- 
terior lens capsule and had worked its way 
into the posterior cortex (Fig. 4, bottom). 
Associated disorganization and liquefaction 
of adjacent cortical material was present. 

Effect on cornca—No copper was demon- 
strable in the cornea in any of the eyes 
studied. 


DISCUSSION 


Investigators agree that none of the stains 
avajlable for the cytochemical localization of 
copper are ideal®® since a cytochemical re- 
agent that is totally specific for copper is 
presently unavailable. Calcium and iron 
give a positive reaction with alizarin blue; 
tissue mercury, gold, and silver form a red- 


|" x 
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red-brown precipitate with rhodanine; and 
iron, silver, cobalt, and nickel give positive 
reactions with rubeanic acid. However, aliz- 
arin blue, rhodanine, and rubeanic acid have 
successfully localized copper in eyes harbor- 
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Fig. 11 (Rosenthal and Appleton). End-stage 
gliosis and retinal degeneration secondary to 
copper deposition; retina, RET and choroid, CHO 


(rubeanic acid, 500). 
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ing intravitreal copper foreign bodies in our 
laboratory. All three stains are sensitive, 
fairly specific, and yield reliable, consistent 
results. However, at least two methods must 
be used simultaneously to confirm the pres- 
ence of copper. In addition, proper controls 
must be performed as tissue constituents and 
pigments may easily be confused with the 
staining product, e.g., melanin pigment and 
the black-green precipitate of copper demon- 
strable with rubeanic acid. 

One may be able to predict whether or not 
copper is being deposited in the eye from 
the clinical appearance of the foreign body. 
Corrosion or tarnishing of the surface of 
an intravitreal copper foreign body is usual- 
ly associated with both an increased aqueous 
copper level* and a heavy generalized depo- 
sition of intraocular copper. The pigment 
dispersion associated with a tarnished cop- 
per foreign body as noted previously’ has 
proven to be deposits of copper salts origi- 
nating from the surface of the foreign body. 

Encapsulation of a copper foreign body 
may be nature's way of protecting the eye by 
preventing diffusion of the toxic or chemical 
substances from the foreign bodyJ'"? In 
our experiments, encapsulation of the for- 
eign body did protect the eye from the de- 
leterious effects of copper in some cases. Of 
3l eyes with encapsulated foreign bodies, 
13 demonstrated only light copper deposi- 
tion localized to the capsule and adjacent 
retina whereas five had no demonstrable cop- 
per histochemically. Furthermore, an in- 
crease in aqueous copper concentration 
could be detected in the aqueous of only 
25% (14 of 55).* However, an eye harbor- 
ing an encapsulated intravitreal copper for- 
eign body may demonstrate both generalized 
intraocular copper deposition and elevated 
aqueous copper concentration.’ 

A. shiny appearance seemed to be the best 
prognostic sign. When the foreign body 
demonstrated a shiny appearance, no intra- 
ocular copper deposition was observed in 
four of eight (50%) and only minimal cop- 
per deposits in three of eight (38%) of the 
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cases studied. However, one of the eight 
(12%) eyes studied showed that the asso- 
ciation of shiny surface and generalized cop- 
per deposition existed. 

Increased aqueous copper concentration 
also correlated with significant intraocular 
copper deposition. Marked amounts of cop- 
per were deposited throughout the posterior 
pole in 15 of 19 (79%) eyes with elevated 
aqueous copper content. Three showed min- 
imal localized deposits while heavy local de- 
posits were present in one. However, normal 
aqueous copper levels did not rule out the 
presence of significant amounts of intraocu- 
lar copper since heavy generalized distribu- 
tion was observed in six of 30 (2096) eyes 
studied. 

Copper deposition within the retina was 
a prominent feature of this study. Copper 
entered the retina either in macrophages or 
by diffusion. Copper deposited within the 
retina led to considerable disorganization of 
retinal architecture. Shereshevakaya?? de- 
scribed similar pathologic changes in the ret- 
inas of rabbit eyes harboring intravitreal 
copper foreign bodies. She demonstrated 
that widening and rarefaction of the nuclear 
layers, reduction in the number of ganglion 


cells, and glial proliferation were present in — 


association with copper deposits in the nu- 
clear and ganglion cell layers. We noted simi- 
lar findings in our present study. 

End-stage retinal pathology was also ob- 
served and assumed two different forms, 
gliosis and atrophy. Retinal gliosis is a non- 
specific response intrinsic to the retina which 
may be the result of processes unrelated to 
the actual toxic effect of copper, e.g., trau- 
ma, chronic vitreous inflammation,'^ or the 
presence of inert and passive foreign ma- 
terial|?^ We felt, however, that the retinal 
gliosis was due to the actual presence of 
copper, evidenced by the following: (1) The 
retina usually retained its normal architec- 
ture in the presence of large vitreous ab- 
scesses when no copper was demonstrable in 
the retina. (2) The vitreous cavity experi- 
enced only minima] trauma in the placement 
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of the foreign body, and eyes that harbored 
iron and aluminum intravitreally maintained 
normal retinal architecture. (3) Copper is 
not an inert, passive metal but an extremely 
toxic foreign material that demonstrates both 
chemotactic’ and cytotoxic properties.***® 

We saw gliosis and atrophy of the retina 
in association with copper deposition both in 
the presence and absence of inflammatory 
cells. The end-stage pathologic appearance of 
the retina observed in eyes harboring intra- 
vitreal copper foreign bodies resulted from 
both the chemotactic and cytotoxic properties 
of copper. 

Retinal pathology in most instances oc- 
curred in the immediate vicinity of the for- 
eign body. Total retinal degeneration (ex- 
cept in eyes with total retinal detachment) 
. was not observed. Normal retina was usually 
present away from the foreign body. The 
electroretinographic changes associated with 
intravitreal copper foreign bodies in both 
man and experimental animals are often 
minimal and in many instances revers- 
ible.!'*-?* Thus, the entire retina does not ap- 
pear to degenerate and much normal retina 
may be present. 

The toxic properties of the metal resulted 
in the cataractogenic effect of copper on the 
lens since no inflammatory cells were noted 
in the areas of lens opacification associated 
with copper deposition. M 

Coppez?? in 1928 reported two cases that 
demonstrated copper in the polymorphonu- 
clear leukocytic exudate around the foreign 
body. His findings were identical to those 
seen in the localized pattern of copper de- 
position in our study (Fig. 2, bottom). Both 
Jess and Vogt?* histopathologically de- 
scribed the location of copper in the sun- 
flower cataract. Vogt** felt the copper was 
mainly in the lens epithelium while Jess?? 
described the copper between the lens epi- 
thelium and the anterior lens capsule. Uz- 
man and Jakus” first demonstrated that 
copper deposited in Descemet's membrane 
was the pathologic correlation of the Kayser- 
Fleischer ring in Wilson's disease and, 
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hence, in chalcosis. Recently, Chonan and 
Fukuda?* described copper in the parenchy- 
ma of the iris, in Schlemm's canal, and on 
the surface of the retina in an eye harbor- 
ing an intravitreal copper foreign body for 
30 days. 

We did not observe the characteristic 
clinical syndrome of chalcosis.* Furthermore, 
histochemical studies did not reveal the pres- 
ence of copper in Descemet's membrane or 
between the lens epithelium and the anterior 
lens capsule. Copper, however, was demon- 
strable in the posterior lens capsule and in 
the lens cortex posterior to the equator. This 
is in contradistinction to Shereshevskaya'* 
who, though not finding the typical picture 
of chalcosis clinically, localized copper cyto- 
chemically in the cornea, lens epithelium, and. 
intraocular musculature. In previous studies 
in rabbits, Newell, Cooper, and Farmer? ob- 
served blue-green discoloration of the iris 
and vitreous fluid but only in the presence 
of blood in the vitreous cavity; neither the 
Kayser-Fleischer ring nor the sunflower cat- 
aract were described and no histochemistry 
was performed. | 

The typical picture of chalcosis in the rab- 
bit is lacking, probably because of species 
differences in the ability to bind the copper 
chemically. The rabbit retina has the greatest 
ability to bind the metal while the cornea, an- 
terior lens capsule, and lens epithelium possess 
relatively little binding capacity. This is in 
contrast to the human eye where the latter 
structures appear to demonstrate the highest 
binding capacity. 


SUMMARY 


Alizarin blue, rhodanine, and rubeanic 
acid stains cytochemically localized copper in 
rabbit eves harboring intravitreal copper 
foreign bodies of varying copper composi- 
tion. Local deposition presented in small 
amounts in areas adjacent to the foreign 
body (fibrous capsule, adjacent retina, and 
surrounding macrophages). The localized 
pattern was more frequent with the 60% 


copper alloy, when the foreign body was en- | 
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capsulated or shiny, and when the aqueous 
copper concentration was normal. The gen- 
eralized pattern of copper deposition re- 
vealed moderate to marked amounts of cop- 
per within the following multiple intraocu- 
lar structures: (1) the posterior cortex of 
the lens, (2) the vitreous cavity, either in 
free-floating macrophages or in macrophages 
on the surface of the retina, (3) the retina, 
either within monocytic macrophages, Mül- 
ler cells, or extracellularly in granular 
clumps, and (4) the fibrous capsule around 
the foreign body. Copper in several eyes was 
observed within macrophages that were clus- 
tered around the central retinal vessels with- 
in the optic nerve. The generalized pattern 
was frequent with the pure copper foreign 
body, when the copper foreign bodv was 
tarnished, and when copper concentration of 
the aqueous humor was elevated. There wasa 
direct toxic effect of copper on the lens in 
the form of local opacification in the posterior 
cortex but no clinical or histochemical evi- 
dence of a Kayser-Fleisher ring or a sun- 


flower cataract. 


ACKNOWLEDGMENTS 


We thank the National Bureau of Standards 
for providing us with copper fragments utilized in 
this study; Ms. Myra Zalucky and Ms. Gertrude 
Isaacs who prepared the histopatholozical ma- 
terial; and Lee Luna for his advice concerning 
the use of copper staining procedures. We ad- 
hered to the "Guide for Laboratory Animal Fa- 
cilities and Care," as promulgated by the Com- 
mittee on the Guide for Laboratory Animal 
Facilities and Care of the Institute of Laboratory 
Animal Resources, National Academy of Sciences, 
National Research Council. 


REFERENCES 


1. Grant, W. M.: Toxicology of the Eye. 
Springfield, Charles C Thomas, 1962, p. 143. 

2. Duke-Elder, S., and MacFaul, P. A. Mechani- 
cal Injuries. In Duke-Elder, S. (ed.) : System of 
Ophthalmology, vol. 14, pt. 1. St. Louis, C. V. 
Mosby, 1972, p. 512. 

3. Okamoto, K., and Utamura, M.: Biologische 
Untersuchungen des Kupfers. 1. Mitteilung über 
die histochemische Kupfernachweismethode. Acta 
Sch. Med. Univ. Kioto 20:573, 1938. 

4. Uzman, L. L.: Histochemical localization of 
cial with rubeanic acid. Lab. Invest. 5:299, 
1956. 


APRIL, 1975 


5. Howell, J. S.: Histochemical demonstration 
of copper in copper-fed rats and in hepatolenticu- 
lar degeneration. J. Pathol. 77:473, 1959. 

6. Lindquist, R. R.: Studies on the pathogenesis 
of hepatolenticular degeneration. 2. Cytochemical 
methods for the localization of copper. Arch. 
Pathol. 87:370, 1969. 

7. Rosenthal, A. R., Appleton, B., and Hopkins, 
J. L.: Intraocular copper foreign bodies. Am. J. 
Ophthalmol. 78:671, 1974. 

8. Rosenthal, A. R., Appleton, B., Hopkins, 
J. L, and Zimmerman, R.: Intraocular copper 
foreign bodies. The use of atomic absorption spec- 
trophotometry. Arch. Ophthalmol. In press. 

9. Peyman, G. A., and Apple, D.: Peroxidase 
diffusion processes in the optic nerve. Arch. 
Ophthalmol. 88:650, 1972. 

10. Friedenwald, J. S., and Chan, E.: Patho- 
genesis of retinitis pigmentosa, with a note on the 
phagocytic activity of Mueller’s fibers. Arch. Oph- 
thalmol. 8:173, 1932. 

ll Thorpe, H. E.: Intraocular *nonmagnetic 
foreign bodies. Trans. Am. Acad. Ophthalmol. 
Otolaryngol. 60:694, 1956. 

12. Goldberg, M. F.: Management of posterior 
segment intraocular foreign bodies. J. Miss. State 
Med. Assoc. 11:149, 1970. 

13. Shereshevskaya, S. F.: Intraocular bronze 
fragments and chalcosis (experimental histochemi- 
cal investigation). Vestn. Oftalmol. 2:3, 1960. 

14. Hogan, M. J., and Zimmerman, L. E.: Oph- 
thalmic Pathology. An Atlas and Textbook, 2nd ed. 
Philadelphia, W. B. Sanders, 1962. 

15. Lindquist, R. R.: Studies on the patho- 
genesis of hepatolenticular degeneration. 3. The 
effect of copper on rat liver lysosomes. Am. J. 
Pathol. 53:903, 1968. 

16. Peters, R., Shorthouse, M., and Walshe, 
J. M.: Studies on the toxicity of copper. 2. The 
behavior of microsomal membrane ATPase of the 
pigeon’s brain tissue to copper and some other 
metallic substances. Proc. R. Soc. Lond. Biol. 166 : 
285, 1966. 

17. Kozousek, V., and Semradova, V.: Meta- 
lose in elektroretinographischen Bild. Csl. Oftal. 
19:377, 1963. 

18. Kozousek, V.: Electroretinography and elec- 
tron microscopy in metallosis. Ann. Oculistique 
198 :694, 1965. 

19. Schmoger, E.: Electroretinography in sider- 
osis and chalcosis. Klin. Monatsbl. Augenheilkd. 
128:158, 1956. 

20. Knave, B.: Electroretinography in eyes with 
retained intraocular metallic foreign bodies. A 
clinical study. Acta Ophthalmol. 100 (Suppl.) :1, 1969. 
1969. 

21. The ERG and ophthalmological 
changes in experimental metallosis in the rabbit. 
2. Effects of steel, copper, and aluminum particles. 
Acta Ophthalmol. 48:159, 1970. 

22. Coppez, H.: Ocular chalcosis. Arch. Oph- 
thalmol. 45:609, 1928. 

23. Jess, A.: Das Verschiedenden der Verkup- 





3 DUM TEN SS e - \ 
624 AMERICAN JOURNAL OF OPHTHALMOLOGY 


VOL. 79, NO. 4 


ferungserscheinungen des Auges. Z. Augenheilkd. 
69 :59, 1929. 
24. Vogt, A.: Chalcosis von Linse und Glas- 
körper. Klin. Monatsbl. Augenheilkd. 67:560, 1921. 
25. Uzman, L. L, and Jakus, M. A.: The 
Kayser-Fleischer ring. A histochemical and elec- 
tronmicroscope study. Neurology 7:341, 1957. 


INTRAOCULAR COPPER FOREIGN BODIES 625 


26. Chonan, T., and Fukuda, K.: On histopatho- 
logical observation of an eyeball injured by copper. 
J. Clin. Ophthalmol. 16:69, 1962. 

27. Newell, F. W., Cooper, J. A. D, and 
Farmer, C. J.: Effect of BAL (2, 3 dimercapto- 
propanol) on intraocular copper. Am. J. Ophthal- 
mol. 32(pt. 2):161, 1949. 


OPHTHALMIC MINIATURE 


* Medicine now needs to establish which of its many alleged "cures" are 
both efficacious and cost-effective and see that they are made promptly 
available to all who can benefit from them. A major responsibility of 
the primary physician is the "caring" function. Universities must recon- 
sider the extent of their responsibilities for preparing physicians to care 
for the chronically ill, the disabled, the destitute, the dying, and the 
bereaved, lest society “raise up" some other body to meet its needs. Either 
collectively or individually, they must face this issue squarely because in 
any well-organized, epidemiologically based, cost-effective health care 
system, the demand for primary care physicians exceeds the current 
supply, whereas there are limits to the number of specialists and sub- 
specialists that can be suitably employed. Subspecialists and specialists 
should limit many of their activities to those patients who are referred 
to them by primary physicians. To maintain their skills, to use their 
specialized knowledge appropriately, and to be cost-effective, subspecial- 
ists should not be expected to provide primary care. For the most part 
they are not suited, trained, or interested in providing this level of care 
any more than primary physicians are suited, trained, or interested in 
doing surgery or performing liver biopsies. 


Kerr L. White, M.D. 


Health and health care: personal and public issues 
The 1974 Michael M. Davis Lecture 


The University of Chicago 
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OCULAR FINDINGS IN PATIENTS WITH ARTERIOVENOUS 
MALFORMATIONS OF THE HEAD AND NECK 


ALAN R. Forman, M.D., ALFRED J. Luessenuop, M.D., 
AND SURESH R. Limaye, M.D. 
Washington, D.C. 


Arteriovenous malformations (AVM) are 
defined as an abnormal, direct communica- 
tion between arterial and venous channels 
without an intervening capillary system.2 
The AVM more commonly seen by the oph- 
thalmologist is the acquired carotid-cavern- 
ous sinus fistula, and the ocular findings as- 
sociated with the carotid-cavernous sinus 
fistula are well established.*-* Ocular findings 
associated with AVMs in other sites of the 
head and neck, however, have not been re- 
viewed with the exception of the phakoma- 
toses. With regard to carotid-cavernous 
sinus fistulas, all the ocular signs and symp- 
toms can be explained on the basis of in- 
creased venous pressure and tissue hy- 
poxia.^* When the vascular lesion is in the 
cavernous sinus, its relationship to the ocu- 
lar tissues is obvious, but when the lesion is 
more remote, signs and symptoms referable 
to the eye may be more subtle. 

Recently, a patient came to our attention 
who had a massive facial AVM and mani- 
fested signs of exophthalmos, paralysis of 
accommodation, and hypoxic retinopathy 
that were ipsilateral to the AVM. Subse- 
quently, he underwent an artificial emboliza- 
tion of the feeding vessels supplying this 
lesion. This patient stimulated our interest 
to study other patients with AVMs in the 
head and neck with relation to ocular signs 
and symptoms. 


SUBJECTS AND METHODS 


We reviewed a total of 71 hospital records 
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of patients with the arteriographically proven 
diagnosis of congenital AVM of the head or 
neck, excluding  carotid-cavernous sinus 
fistulas, from the ophthalmology and neuro- 
surgery divisions of three hospitals. Twenty- 
five of 71 patients were available for exami- 
nation by the ophthalmology service either as 
inpatients or as outpatients. Sixteen of the 25 
patients had undergone artificial embolization 
of the feeding vessels to the AV Me? The fac- 
tors considered for this study were the pa- 
tient's presenting complaints, location of the 
lesion, the ophthalmological findings, and the 
effect of AVM surgery on the ocular findings. 


RESULTS 


Of the 25 patients, two (896) had extra- 
cranial AVMs, and 23 (9295) had intra- 
cranial AVMs. Of the 25 patients examined 
by the ophthalmology service, only three pa- 
tients (12%) had no ocular findings or 
visual symptoms ( Table 1). Only one patient 
who described visual symptoms (flashing 
lights) had no findings on ophthalmologic ex- 
amination. 

Seventeen patients (68%) had visual field 
defects as revealed by Goldmann perimetry. 
Six patients had presenting visual symptoms 
such as flashing lights, scotoma, and sub- 
jective decrease in visual acuity ; five of them 
had visual field loss; the remaining patient 


TABLE 1 


NO. OF PATIENTS WITH OCULAR 
SIGNS OR SYMPTOMS 








No. of Cases 








Examined by ophthalmology service 22 
only 

Examined by neurosurgery serviceonly 12 

Total no. of patients with ocular signs 34 (of 71) 
or symptoms, or both 
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who had an occipital lobe AVM had intact 
visual fields. 

A direct correlation between the anatomic 
location of the AVM and visual field loss 
was made in 15 of the 17 patients with visual 
field loss. One of the two remaining pa- 
tients, with a left parietal AVM, had a 
bilateral altitudinal field defect found seven 
years after a subarachnoid hemorrhage ; the 
other patient had a left temporal AVM and 
a corresponding upper temporal quadrant- 
anopia in the right eye, but only inferior 
nasal quadrant remaining intact in the left 
eye; this patient also had bilateral optic 
atrophy and bilateral parafoveal hemor- 
rhage with loss of macular vision in the left 
eye. 

Preoperative and postoperative perimetry 
studies were done in five patients who had 
had the embolization procedure. In all but 
one of these patients, the same visual field 
defect that was present preoperatively was 
also present postoperatively. 

The last patient had a visual field defect 
postoperatively and not preoperatively. This 
defect corresponded to an area of retina 
supplied by an arteriole that was narrowed 
preoperatively, but occluded postoperatively ; 
this was confirmed by fluorescein angiog- 
raphy. 

Ophthalmodynamometry (ODM) was 
performed on 12 patients. Three patients 
were examined only preoperatively: two of 
these patients had a significant decrease in 


TABLE 2 
OPHTHALMODYNAMOMETRY FINDINGS 





Time of Examination No. of Cases 








Preoperative only 3 
(Significant ipsilateral decrease) (2) 
(Normal pressures) (1) 

Preoperative and postoperative 3 
(No change postoperatively) (1) 
(Decrease on operated side after 

ligation and embolization) (1) 
(Change toward normal) (1) 

- Postoperative only 6 
(Ipsilateral decrease) (2) 
(Normal pressures) (4) 
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their ophthalmic artery pressure ipsilaterally, 
and one patient had normal readings. Three 
patients were examined preoperatively and 
postoperatively: one patient with low opn- 
thalmic artery pressure had no change after 
surgery; a second patient with initially nor- 
mal ophthalmic artery pressures showed a 
significant postoperative decrease on the same 
side as a carotid artery ligation and emboliza- 
tion; a third patient had a less pronounced 
though significant difference between her 
pre- and postembolization ODMs. Six pš- 
tients had postoperative ODM determination 
only: two patients had a decreased ophtha- 
mic artery pressure ipsilateral to the AVM, 
and four patients had normal ophthalime 
artery pressures (Table 2). Four patien:s 
presented initially with abnormal ipsilateral 
ophthalmic artery pressures. 

Five patients had vascular malformations 
around the eye. One patient with a large 
midline frontal lobe AVM, larger on the 
left side and impinging on the roof of both 
orbits, had bilateral exophthalmos that wes 
pulsatile only on the left side (Fig. 1); Pe 
initially presented to an ophthalmologist with 
dilated periorbital and conjunctival vessels. 
Another patient had nonpulsatile exophthal- 
mos on the same side as a massive facial 
AVM (Fig. 2); he also had dilated com- 
junctival and periorbital vessels, unilateral 
paralysis of accommodation, and an ischemic 
retinopathy (Fig. 3), all ipsilaterally. Two 
other patients had dilated conjunctival ves- 
sels, one ipsilaterally and one contralateralty 
(Fig. 4). In one patient, the ipsilateral d- 
lated conjunctival vessels returned to normal 
after an embolization and ligation procedure. 
Another patient who had a conjunctival 
AVM ipsilateral to a parietal-occipital AVM 
also had bilateral tortuous retinal veins. 
Four patients had optic atrophy. In none ef 
the 25 patients did we find elevated intra- 
ocular pressure, or significant incidental pres- 
sure differences. 

Motility findings varied. Two patients had 
an exotropia, three patients had an exe- 
phoria, and one patient had a right sixth 
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Fig. 1 (Forman, Luessenhop, and Limaye). Pa- 
tient with a midline frontal lobe AVM impinging 
on the roof of both orbits. He had pulsating exoph- 
thalmos, exotropia, and dilated periorbital vessels. 


nerve paresis. One patient had a bilateral 
upgaze paralysis. Two patients had transient 
postoperative sixth cranial nerve palsies. 
Four patients had nystagmus including 
three patients with horizontal nvstagmus 
and one patient with vertical nystagmus. 

Twelve patients not included in these re- 
sults and examined only by the neuro- 
surgical service had ophthalmic signs and 
symptoms. This group included four patients 
with nystagmus, two patients with retro- 
bulbar bruits, one with decreased abduction 
of the right eye and anisocoria, one with a 
visual field defect, one with papillecema and 
optic atrophy, one with cortical blindness, 
one patient who saw bright spots in vision, 
and one with divergent strabismus. 


DISCUSSION 


The overall incidence of congenital AVMs 
of the carotid and vertebral systems is 2% 
in relation to all brain tumors, and intra- 
cranial AVMs are 20 times more common 
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than extracranial AVMs. In the present 
study, 8% had extracranial AVMs, and 92% 
had intracranial AVMs. The site and extent 
of the congenital AVMs depend on the 
stage during embryogenesis at which the 
aberration occurs.! 

Congenital AVMs usually present during 
the second or third decade of life, but may 
be found clinically at birth or in older indi- 
viduals.” The spontaneous and complete dis- 
appearance of a cerebral AVM was only re- 
ported three times.!^-1? 

AVM may be easy to diagnose because of 
its location and presenting signs and symp- 
toms. Cutaneous vascular malformations are 
easily identified by the presence of super- 
heial varicosities, an increase in skin tem- 
perature, bruits, and tropic skin changes. 
The detection of AVMs in deep cervical or 
intracranial structures may present more of 
a diagnostic and therapeutic problem. Olive- 
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Fig. 2 (Forman, Luessenhop, and Limaye). Pa- 
tient with a massive right facial AVM after many 
unsuccessful attempts at surgical excision and plas- 
tic repair. He had nonpulsatile exophthalmos, dilated 
periorbital and conjunctival vessels, unilateral paral- 
ysis of accommodation, and hypoxic retinopathy. 
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crona and Ladenheim! listed the presenting 
signs and symptoms of congenital AVMs 
as epilepsy (40%), intracranial bleeding 
(39%), and miscellaneous 
(20%) such as headache, dizziness, exoph- 
thalmos, mental changes, and subjective 
murmurs. The definitive diagnosis of an 
AVM is usually made by identifying the 
lesion and its feeding vessels on angiogra- 
phy (Fig. 5). 

As shown in this study, the ocular signs 
and symptoms of AVMs of the head and 
neck may be quite profound, and cause the 
patient to seek treatment for a primary 
ocular complaint. In the present study, 
seven patients presented with primary visual 


complaints 


complaints. 

Twenty-two of the 25 patients included in 
this study had either visual complaints or 
ocular-related findings. Some patients were 
selected for an ophthalmology consultation 
because of ocular complaints or findings; 
however, most patients had an ocular exami- 
nation as a routine part of their evaluation, 
not prompted by specific complaints or finc- 
ings. A thorough ocular examination should 
be a routine part of the evaluation for every 
patient with a known or suspected diagnosis 


of AVM of the head or neck. 
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Fig. 3 (Forman, Luessenhop, and Limaye). Risht 
fundus of patient in Figure 2. Note the dilated reti- 
nal veins (V), narrowed retinal arterioles (A), and 
soft exudates (E) indicative of hypoxia. 


Numerous symptoms and findings have 
been described with carotid-cavernous sinus 
fistulas. These include decreased visual acu- 
ity, diplopia, proptosis, ocular pulsation, 
orbital pain, dilated or tortuous conjunctival 
vessels, corneal edema, aqueous cell and flare, 
pupillary dilation and paralysis, dilated iris 
vessels, cataracts, vitreous haze, enlarged 


Fig. 4 (Forman, Lues- 
senhop, and Limaye). i- 
lated conjunctival vessels 
(arrow) in a patient wath 
a contralateral occipetal 


AVM. 
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Fig. 5 (Forman, Luessenhop and Limaye). Carot- 
id angiogram of patient in Figure 2. Note the en- 
larged right internal carotid artery (A) and the 
AV M blush (B). 


and tortuous retinal vessels, retinal hemor- 
rhages and exudates, microaneurysms, neo- 
vascularization, and papilledema.*? The most 
frequent finding in this study was visual 
field defects that were present in 17 of the 
25 patients examined by the ophthalmology 
service. Also, ODM determinations done on 
four of the six patients examined preop- 
eratively showed a significant decrease in the 
ophthalmic artery pressure on the same side 
as the AVM. Nine patients had motility find- 
ings, and four patients manifested nystag- 
mus. Five patients had external vascular- 
related findings, one patient had unilateral 
accommodative paralysis and an hypoxic ret- 
inopathy, three patients had optic atrophy, 
and two had papilledema ( Table 3). 

Since only a few patients had ODM 
determinations, no significant conclusions 
can be drawn. However, when positive, the 
direction of change in each case was com- 
patible with the location of the lesion or 
the surgery performed. The seven patients 
with positive ODM findings had other sig- 
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nificant ocular findings including visual field 
defects (six patients). 

These signs and symptoms can be ex- 
plained by the known physiologic effects of 
AVM on its anatomic location. In 1925, 
Reid"? reviewed the clinical and experimental 
evidence for the local tissue hypoxic effects 
of the AVM created by the preferential 
blood flow through the low resistance, high 
flow arteriovenous communications. This 
principle can be applied to cranial AVMs 
that are fed by the intracranial and extra- 
cranial branches of the cerebral vessels. 

Sanders and Hoyt? discussed the patho- 
physiology of the carotid-cavernous sinus 
fistula, and described a "steal" mechanism 
whereby blood would preferentially circuit 
to the low pressure AVM rather than the 
higher resistance ocular vessels. Concomit- 
antly, there is an increase in venous pressure 
in the eye and orbit with a resulting de- 
crease in the perfusion gradient. A com- 
bination of these factors may lead to hypoxia 
of the ocular structures unless collateral 
circulation is adequate. The increase in or- 
bital venous pressure may cause edema, 
venous dilation, and proptosis. Both the in- 
crease in venous pressure and decreased 
arterial perfusion were clearly demonstrated 
in the patient with the large facial AVM who 
had a classic hypoxic retinopathy and 
proptosis on the involved side (Fig. 2). 
Presumably, his unilateral paralysis of ac- 


TABLE 3 


SUMMARY OF OCULAR FINDINGS 
IN 25 PATIENTS 








No. of 


Ocular Findi i 
cular Findings Patients 








Visual field defects 1 
Motility findings 

Vascular malformations and proptosis 
Nystagmus 

Presenting ODM changes 

Optic atrophy 

Papilledema 

Ischemic retinopathy 

Paralysis of accommodation 
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commodation was secondary to hypoxia and 
subsequent paralysis of the ciliary muscle. 
The ODM readings for this patient showed 
a significant decrease in the ophthalmic artery 
pressure of that eye. 

Aside from the hemodynamic character- 
istics of the AVM, its anatomic location 
also determines the type and extent of the 
ocular abnormalities. In every case but two, 
the visual field loss could be explained by 
the direct impingement of the AVM on the 
optic tract, optic radiations, or visual cortex. 
One of the two remaining patients had a 
visual field defect that was much larger than 
could be explained by the radiographic ap- 
pearance ef the AVM. The second patient 
had altitudinal defects in both visual fields 
that were more compatible with a retinal 
vascular occlusion than a cerebral mass 
lesion. Neither patient had surgery. 
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Many approaches to therapy for AVMs 
have been attempted including total excision, 
ligation of its feeding vessels, radiation, and 
injection of sclerosing agents or emboli of 
various materials into the lesion’s feeding 
vessels. Popular materials used as emboli 
are muscle tissue and silicone beads ( Fig. 6). 
Embolization is used more often when the 
AVM is not accessible for total excision. 
Total excision is ideal, but often a com- 
bination of the above methods may be used. 

In 1960, Luessenhop and Spence success- 
fully applied the known blood flow properties 
of AVMs to their surgical treatment. Because 
of the preferential blood flow, emboli in- 
troduced into the larger feeding vessels would 
circuit toward the lesion, and occlude it. 
The major disadvantage of this approach is 
incomplete occlusion of the feeding ves- 
sels.5!9 Transient neurologic defects rarely 





Fig. 6 (Forman, Luessenhop, and Limaye). Postoperative skull x-ray film of pa- 
tient in Figure 2. Silicone beads with lead markers (arrows) were introduced into the 
right carotid circulation. 
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occurred following this procedure, and those 
that did were secondary to ischemia of the 
brain tissue directly involved in *he AVM. 

Six patients in this study had preoperative 
and postoperative ocular examinations. The 
findings were unchanged in three patients; 
one patient had a postoperative visual field 
defect of retinal vascular etiology ; another 
patient had an increase in the ophthalmic ar- 
tery pressure after embolization ; and another 
patient had a decrease in the ipsilateral oph- 
thalmic artery pressure after common carotid 
artery ligation. Additionally, two patients had 
a transient postoperative sixth cranial nerve 
palsy. 

Despite the fact that several patients had 
ligation of either a common carotid artery, 
an external or internal carotid artery, or 
part of the posterior circulation, none of 
these patients showed significant ocular 
changes. One patient, examined only post- 
operatively, had ligation of both common 
carotid arteries (at separate procedures), 
and showed evidence of chronic papilledema 
and horizontal nystagmus, Swan and Raaf!” 
reviewed five patients who were studied after 
unilateral common carotid artery ligation, 
and found only transient hypoxic retinal 
changes in three patients. Because of the 
rich collateral blood supply to the orbit from 
the contralateral carotid system!* and from 
the posterior circulation via the Circle of 
Willis, the ocular structures suffer little, 
if any, permanent damage. 


SUMMARY 


The hospital charts of 71 patients with 
congenital arteriovenous malformation of the 
head or neck, excluding carotid-cavernous 
sinus fistulas, yielded 25 patients, referred to 
the ophthalmology service for examination. 
Of these, 22 patients had ocular findings; 
additionally, 12 patients with visual com- 
plaints or ocular findings were not referred 
for ocular examination. Forty-seven percent 
of all patients had ocular signs and symptoms 
including subjective visual complaints, visual 


| field loss, ophthalmic artery pressure changes, 
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nystagmus and motility findings, orbital and 
ocular vascular abnormalities, and fundus 
changes including optic atrophy, hypoxic ret- 
inopathy, and papilledema. Every patient with 
known or suspected arteriovenous malforma- 
tion of the head or neck should have a thor- 
ough ocular examination. The findings can 
generally be correlated with the anatomic lo- 
cation and size of the lesion. 
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Beside him was the high, old-fashioned mantelpiece of white marble, 
the top of it strewn with cotton wadding and bandages, graduated mea- 
sures and little bottles. There was one with a broad neck, just above him, 
containing bluestone, and another narrower one with what looked like 
the ruins of a broken pipe-stem, and “Caustic” outside upon a red label. 
Thermometers, hypodermic syringes, bistouries and spatulas were scat- 
tered about, both on the mantelpiece and on the central table on either 
side of the sloping desk. On the same table on the right stood copies of the 
five books which Dr. Horace Selby had written upon the subject with 
which his name is peculiarly associated, while on the left, on the top of a 
red medical directory, lay a huge glass model of a human eye, the size of a 
turnip, which opened down the centre to expose the lens and double 
chamber within. 

Arthur Conan Doyle 
The Third Generation 
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NONFLUORESCENT MALIGNANT MELANOMA OF THE CHOROID 
DIAGNOSED WITH THE RADIOACTIVE PHOSPHORUS 
UPTAKE TEST 


JERRY A. Snos, M.D., WitLIAM H. ANNESLEY, Jr., M.D., AND 
JosePH A. Totino, M.D. 
Philadelphia, Pennsylvania 


Several recent reports have presented the 
difficulties that may occur in the clinical 
diagnosis of malignant melanomas of the 
uveal tract.** The use of indirect ophthal- 
moscopy and certain ancillary tests appears 
to alleviate some of these diagnostic prob- 
lems. Two of the more widely publicized 
ancillary tests are intravenous fluorescein 
angiography and the radioactive phosphorus 
uptake test (??*P). Most reports indicate that 
choroidal melanomas usually show a rather 
characteristic pattern of fluorescence with 
the former procedure.*5 Occasional reports, 
however, have indicated that such tumors 
may sometimes fail to fluoresce.*? The *?P 
test has recently been reintroduced into oph- 
thalmology and is now considered to be a 
most helpful diagnostic adjunct.!9-1? 

We studied the case of an extremely small 
choroidal melanoma that failed to show sig- 
nificant fluorescence or to produce a visual 
field defect, but which had a positive ??P 
test. It illustrated the great accuracy of the 
^P test, when properly performed, in diag- 
nosing small malignant intraocular tumors.!? 
Pathologic study of the eye demonstrated a 
possible cause for nonfluorescence of a cho- 
roidal melanoma that had been suggested," 
but not previously documented histologically. 
As a result, this case may add to our under- 
standing of why choroidal melanomas usu- 
ally demonstrate fluorescence. 


CASE REPORT 
A. 57-year-old white woman had no ocular prob- 
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lems except for myopia until June 1973, when she 
noted the gradual onset of blurred vision in her right 
eye. Seen by her local ophthalmologist in August 
1973, she had normal intraocular pressures and a 
refractive error of —2.00 sphere, both eyes, There 
was a pigmented macular lesion in the right eye. She 
was referred to the Retina Service of the Wills Eye 
Hospital for further evaluation and intravenous 
fluorescein angiography. The patient had recently 
found that she could see better with her right eye 
if she removed her glasses. Her visual acuity was 
R.E.: 6/60 with correction and 6/9 without correc- 
tion when a +2.00 spherical lens was plfced in front 
of her correction, and L.E. : 6/24 without correction 
and 6/6 with correction. The results of her physical 
examination, intraocular pressures, and slit-lamp ex- 
aminations were normal. 

Ophthalmoscopy of the right eye revealed a round 
pigmented macular lesion that measured 1.5 disk 
diameters in size and about 1 mm in elevation. There 
were no clinically apparent changes in the overlying 
retinal pigment epithelium or sensory retina, but the 
lesion was surrounded by a yellow halo, Perimetry 
studies performed with the Topcon perimeter using 
4 mm, 1 mm, and V4 mm white tests objects with 
illumination intensity 4 revealed no defect corre- 
sponding to this lesion. Intravenous fluorescein angi- 
ography was performed by rapidly injecting 5 ml 
of 10% fluorescein sodium (Fluorescite) intrave- 
nously. There was no significant fluorescence of the 
lesion in either the early or late angiograms. 

Because no field defect was demonstrated and the 
lesion did not flucresce, she was followed for about 
five months and no significant change was noted in 
the diameter of the lesion. Because it appeared to be 
slightly more elevated, however, the patient was 
referred for fluorescein angiography and a ™P test. 

The patient was examined on March 13, 1974. Her 
visual acuity was unchanged but was subjectively 
worse. The macular lesion was unchanged (Fig. 1), 
although some observers felt that it was slightly 
more elevated. Once again, no visual field defect 
could be demonstrated, and the lesion showed no 
significant fluorescence (Fig. 2). B-scan ultrasound 
demonstrated a tumor pattern with “choroidal exca- 
vation"* (Fig. 3). An incisional *P test was done 
by the routine technique using two instruments. 
With the Geiger-Miiller instrument,” the uptake 
was 125%, and 92% with the solid state semiconduc- 
tor detector.* This is an unequivocally positive 
test."-5 

A number of consultants examined the patient, 
and most agreed that the lesion was a small malignant 
melanoma. After we listed the various alternatives, 
including simple cbservation of the lesion, photo- 
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Fig. 1 (Shields, Annesley, and Totino). Right eye 
with pigmented macular lesion of about 1.5 disk 
diameter with surrounding yellow halo 

t ) 








fig. 2 


Fluorescein angiogram during arteriovenous phase 


( Shields, Annesley, and Totino). Top, 


with normal choroidal flush over the tumor and 
slight hypofluorescence of the yellow halo. Bottom, 
Late angiogram (about 12 minutes) with disap- 
pearance of the choroidal flush and no late staining 
of the tumor. 
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Fig. 3 (Shields, 
ultrasonogram 


Annesley, and Totino). B-scan 
lesion in 
measuring ] mm in elevation (arrow). The dark 
area at the base of the tumor represents choroidal 


showing posterior pole 


excavation. 


coagulation, or enucleation, the patient elected to 
have her eye enucleated. 

Gross findings—The specimen consisted of a firm 
right eye measuring 25 X 25 X 24 mm with 2.5 mm 
of optic nerve attached. The clear cornea measured 
12 x 10 mm. No transillumination shadow was dem 
onstrated. The sectioned globe revealed an oval 
shaped mass in the macula measuring 2 mm in di- 
ameter and 1 mm in elevation. It was pigmented 
centrally. The periphery of the lesion, adjacent to 
the normal choroid, was vellow (Fig. 4). 

Microscopic findings—The examination showed 
that a basophilic tumor arose from the choroid in 
the macular region (Fig. 5). It showed moderate 
pigmentation, particularly in the superficial portion 
of the lesion (Fig. 6). The overlying retinal pigment 
epithelium (RPE) was intact (Fig. 7). The chorio 
capillaris was slightly attenuated due to encroa 
ment by the tumor. The tumor consisted mainly of 
closely arranged spindle-shaped, slightly pigmented 
cells with spindle-shaped nuclei and prominent nu- 
cleoli (Fig. 8). In the superficial peripheral portion 
of the tumor, the cells were larger and had clear 
cytoplasm (Fig. 9), that was mildly positive with 
the oil red 0 stain. The sensory retina over the tumor 
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Fig. 4 (Shields, Annesley, and Totino). Section 
of gross globe with small pigmented tumo- in pos- 
terior pole. Note the light color of the periphery of 
the tumor. 


was normal, with no destruction of the photcreceptor 
cells ( Fig. 10). 

The histologic diagnosis was malignant melanoma 
of the choroid, predominantly spindle B-cell type, 
with areas of lipoidal degeneration. 


DISCUSSION 


This case illustrates several important 
clinical points about small malignant mela- 
nomas of the choroid, especially in the pa- 
tient's presenting symptoms, the lack of a 
visual field defect and the failure of the 
lesion to fluoresce. It also emphasizes the 
great accuracy of the **P test, when properly 
performed, in diagnosing small malignant 
tumors of the posterior uvea. 

With regard to her symptoms, the patient 
presented with progressive unilateral hyper- 
opia that was corrected by removing her 
minus correction or by adding a plus cor- 
rection. This has been observed in central 
serous chorioretinopathy where an intact 
sensory retina is elevated by serous sub- 
retinal fluid. In most malignant melanomas 
of the choroid, the overlying RPE and 
photoreceptors are destroyed. In this case, 
however, they were intact, possibly explain- 
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ing the unusual visual symptoms. 

There was no demonstrable visual field 
defect. Perhaps if more refined techniques, 
such as static perimetry, had been utilized, 
a field defect could have been found.!" Histo- 
logically, however, the normal retina over- 
lying the lesion correlated with the normal 
held. A normal visual field in a histologically 
proven malignant melanoma of the choroid 
is extremely rare. In contrast, even benign 
choroidal nevi may sometimes have associ- 
ated visual field defects.^'* The perimetry 
study, therefore, has definite drawbacks in 
differentiating benign from malignant cho- 
roidal tumors. 

There have been previous reports of mela- 
nomas that failed to fluoresce. Nadel, 
O'Connor, and Lincoff? reported a non- 
fluorescent choroidal melanoma in which 
the lack of fluorescence was attributed to 
hemorrhage overlying the tumor. Pettit and 
associates? reported two nonfluorescent cho- 
roidal melanomas. One was due to hemor- 
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Fig. 5. (Shields, Annesley, and Totino). Histo- 
logic section with section through center of tumor. 
Note the small size of the lesion, as compared to the 
entire globe (hematoxylin-eosin). 
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Fig. 6 (Shields, Annesley, and Totino). Tumor with intact RPE and more dense 
pigmentation in superficial portions of tumor (hematoxylin-eosin, X64). 


rhage over the surface of the tumor and the 
second was presumably due to extensive pig- 
mentation in the superficial portion of the 
tumor. Other reports have indicated that 
occasional nonfluorescence of a melanoma 
may be because the tumor was anteriorly 
located and the fluorescein pattern could not 
be adequately observed or photographed.'"? 

Hayreh,'^ in attempting to explain fluo- 
rescein patterns, studied the histologic sec- 
tions of 50 malignant melanomas and found 
that the RPE was degenerated or destroyed 
in every instance. One of us (J.A.S.) has 
examined a number of choroidal melanomas 
and has made similar observations, Hayreh 
speculated that one of the reasons for the 
fluorescence observed with choroidal mela- 
nomas was this destruction of the RPE. 
Owr case is unusual in that the malignant 
melanoma was associated with an intact and 
normal RPE. The fact that this lesion failed 
to fluoresce appears to confirm Hayreh's 
speculation. The nonfluorescence may have 
been partly related to the more dense pig- 
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mentation in the superficial portions of the 
tumor (Fig. 6), but this is unlikely, because 
we have seen many deeply pigmented mela- 
nomas which showed typical fluorescence. 
Fluorescein angiography, although useful in 
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Fig. 7. (Shields, Annesley, and Totino). Super- | 
ficial portion of tumor showing intact RP E and aly 

minimal encroachment of choriocapillaries by tumor 

(hematoxylin-eosin, X256). 
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Fig. 8. (Shields, Annesley, and Totino). 


High- 
power photomicrograph of central portion of tumor 
with typical spindle melanoma B-cells ( hematoxylin- 
eosin, X640). 


most cases, may have definite drawbacks in 
the diagnosis of malignant melanomas of the 
choroid, since they may occasionally show 
no fluorescence and benign simulating lesions 
may occasionally fluoresce.!'* 

B-scan ultrasound demonstrated a solid 
echo corresponding to the lesion. associated 
with choroidal excavation. Coleman and as- 
sociates'? pointed out that such a finding 
suggests a choroidal melanoma. We have 
performed B-scan ultrasound on more than 
150 patients with choroidal tumors and 
agree that such a finding suggests 2 mela- 
noma, but that it is not diagnostic. Many 
choroidal melanomas do not demonstrate this 
feature, and in such cases it is even more 
difficult to differentiate a small melanoma 
from a hemangioma or certain other 'esions. 

Another interesting feature of this case 
was the surrounding yellow halo aleng- the 
margins of the tumor. We have observed 
such halos on several occasions and have 
found that pigmented lesions having them 
are, for some reason, nonprogressive or 
slowly progressive. In this case, the halo 
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corresponded to lipoidal degeneration of 
tumor cells in the superficial portions of the 
lesion. We do not know the significance of 
this finding. The oil red O stain was only 
mildly positive, probably because frozen sec- 
tions were not available and the tissue had 
been fixed in formalin and embedded in 
paraffin. 

Perhaps the most important aspect of this 
case is the fact that the ??P test was un- 
equivocally positive, even before the lesion 
produced a visual field defect or visible 
fluorescence with angiography. This em- 
phasizes the great accuracy of this procedure 
in diagnosing small malignant tumors of the 
choroid. False-positive **P tests. are ex- 
tremely rare, and a positive test is, there- 
fore, highly suggestive of a malignant tu- 
mor." We have found that false-negative 
results are also uncommon if great care is 
taken to accurately localize the lesion with 
indirect ophthalmoscopy and transillumina- 
tion when the test is performed.!!-:? 

This patient underwent an enucleation for 





Fig. 9. (Shields, Annesley, and Totino). High- 
power photomicrograph of superficial peripheral 
portion of tumor with large cells with clear cyto- 
plasm. Note the intact RPE over the tumor (hema- 
toxylin-eosin, X640). 
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Fig. 10 (Shields, Annesley, and Totino). Photomicrograph of retina in macular 
region over the tumor with normal layers and intact photoreceptors (hematoxylin- 


eosin, X64). 


a small malignant melanoma of the choroid. 
We do not recommend enucleation in all 
these cases, but rather offer the patient sev- 
eral alternatives on the basis of our present 
knowledge of the prognosis of choroidal 
melanomas. When enucleation is performed 
for small melanomas, the overall prognosis 
is better than when enucleation is performed 
for large melanomas.?*?' Once the diag- 


nosis of malignant melanoma of the choroid 


is clearly established, the choice between 
enucleation, photocoagulation, cryotherapy, 
and other approaches to eradicate the tumor 
should be made jointly by the physician, pa- 
tient, and family. We feel that the ??P test, 
when properly performed, is the most ac- 
curate method now available for confirming 
the clinical suspicion of choroidal melanoma. 


SUMMARY 


A 57-year-old white woman presented 
with a small malignant melanoma of the cho- 
roid in the macular area of the right eye. The 
lesion failed to produce a visual field defect 
or to show fluorescence with angiography, 
but the radioactive phosphorus uptake (?*P) 
test was positive. Histologically, the retinal 
pigment epithelium was intact over the tumor 
and the sensory retina was normal. This 
unusual finding was the most likely explana- 
tion for the normal visual field. The intact 
refmal pigment epithelium over this non- 
fluorescent melanoma suggests that the de- 
struction of the retinal pigment epithelium 
occurring with most choroidal melanomas 
may partially explain why these tumors 
usually demonstrate fluorescence. This case 


emphasizes the great accuracy of the ?*P 
test for diagnosing small malignant tumors 
of the choroid, even before other popular 
diagnostic modalities indicate the malignancy 
of the lesion. 
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EFFECT OF IMMUNIZATION WITH ATTENUATED MYCOBACTERIUM 
BOVIS ON EXPERIMENTAL TOXOPLASMIC RETINOCHOROIDITIS 


K. F. Taspara, M.D., G. R. O’Connor, M.D., AND R. A. Nozix, M.D. 


San Francisco, California 


The administration of attenuated live 
Mycobacterium bovis (Bacillus Calmette- 
Gúerin or BCG) provides specific resistance 
to infection with mycobacteria and non- 
specific resistance to a wide variety of human 
and animal diseases, both infectious and 
neoplastic. ° In experimental animals it has 
also provided nonspecific resistance to a 
large number of facultative intracellular 
parasites.!'? This nonspecific resistance ap- 
pears to be associated with augmentation of 
cell-mediated immune mechanisms in gen- 
eral'*-!5 and with activation of macrophages 
in particular. 

Toxoplasma gondii can survive and pro- 
liferate only in an intracellular environ- 
ment.!?!* Parasites of this nature present a 
special problem of defense that can be met 
only by measures that alter the intracellular 
environment. The purpose of this study was 
to evaluate the influence of M. bovis, as an 
activator of nonspecific immunity, on experi- 
mentally induced toxoplasmic retinochoroid- 
itis in rabbits. 


MATERIALS AND METHODS 


The experimental animals were 30 Cali- 
fornia pigmented rabbits of both sexes, 
weighing 2 to 3 kg each. 

Sensitization with Mycobacterium bovis— 
To prepare inocula of M. bovis (Glaxo 
strain), we suspended lyophilized organisms 
in distilled water and estimated the number 
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of viable organisms by serial dilution and 
surface plating on Middlebrook’s 7H10 
medium. 

The rabbits were divided into three groups 
of ten rabbits each and were treated as fol- 
lows: Group 1—We injected 0.1 ml of M. 
bovis suspension containing 8 X 10* organ- 
isms per milliliter into the retrobulbar space 
of the right eye of each rabbit. Group 2— 
Each rabbit received an intravenous injection 
of 1.1 ml of M. bovis suspension contairing 
8 X 10* organisms per milliliter. Grou» 3 
(control group)—We injected 0.1 ml of 
norma] saline solution into the retrobu bar 
space of the right eye of each rabbit. 

A tuberculin skin test was performec on 
each rabbit two weeks after the vaccination 
with BCG. 

CHALLENGE WITH Toxoplasma goncii— 
Living Toxoplasma organisms were injected 
into the suprachoroidal space of all rabbit eyes 
two weeks after the animals were vaccirated 
with BCG. We prepared a suspension o^ the 
Beverley strain of T. gondii from the infected 
peritoneal exudates of white Swiss Webster 
mice four days after inoculation, washing 
and purifying the organisms according to a 
technique previously described.** 

Serum dye-tests for Toxoplasma were 
negative on all rabbits at the beginnirg of 
the study. 

The animals were premedicated with mtra- 
muscular injections of 2 mg/lb of chlor- 
promazine. Thirty minutes later, brief gen- 
eral anesthesia was induced by intravenously 
administering 6 mg/lb of thiopental sodium. 
A retrobulbar injection of 2 ml of 1% 
lidocaine (Xylocaine) was performed. We 
then proptosed the right eye with a blunt 
metal probe, passed a 25-gauge needle (at- 
tached to a Hamilton microliter syringe) 
behind the globe, and engaged the sclera with 
the tip of the needle at a point near the 
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posterior pole. Keeping the bevel of the 
needle in view by direct ophthalmoscopy, we 
injected. the suprachoroidal space with a 
suspension of approximately 200 Toxo- 
plasma organisms. By the same method the 
left eye was also injected with 200 Toxo- 
plasma organisms. We subsequently con- 
firmed the viability of the injected organisms 
by inoculating the remainder of the suspen- 
sion used for this experiment into tke peri- 
toneal cavities of healthy mice and noting the 
tvpical signs of Toxoplasma infection ( peri- 
tonitis, encephalitis, and dye-test conversion). 

Methods of studying the effects of vaccina- 
tion with BCG on toxoplasmic retinocho- 
roiditis—CLINICAL  EVALUATION—We ob- 
served all animals by ophthalmoscopy daily, 
and by slit-lamp examination every other 
day, without knowing whether they were 
immunized or control animals. The clinical 
activity of the toxoplasmic infection was 
judged by the flare and cells in the vitreous 
and by the inflammatory changes in the 
retina and choroid. 

RABBITS KILLED—A|]l rabbits were killed 
and their eyes enucleated two weeks after 
the challenge injection. We excised and dis- 
carded the anterior segment of each eye, 
identified the site of the posterior lesion, and 
cut the posterior segment in half in such a 
way as to bisect the lesion. Half of each 
excised piece was fixed in a solution con- 
taining 19 parts absolute ethanol and one 
part glacial acetic acid, and the other half 
was subjected to isolation attempts. 

HisTOPATHOLOGIC EVALUATION— [he his- 
topathologic changes in all of the eyes were 
recorded according to a histopathologic grad- 
ing system previously described.'? According 
to the degree of round-cell infiltration, the 
architecture of the affected choroidal and 
retinal layers, and the presence or absence 
of necrosis, we graded the inflammatory re- 
action from 0 (normal) to 4+ (severe). 

MOUSE INOCULATION FOR RECOVERY OF 
ORGANISMS—In an attempt to recover Toxo- 
plasma organisms, the second half of each 
piece of excised retinal and choroidal tissue 
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was minced with scissors, the minced pieces 
ground in a mortar with 2 to 3 ml sterile 
Hanks' balanced salt solution, and the sus- 
pension injected into the peritoneal cavities 
of white Swiss Webster mice. 


REsULTS 


Onset of retinochoroiditis—Retinochoroid- 
itis was first observed 48 hours after chal- 
lenge with Toxoplasma in the control group 
(Group 3), 72 hours after challenge in the 
group injected with BCG in the retrobulbar 
space (Group 1), and about six days after 
challenge in the intravenously vaccinated 
group (Group 2). 

Clinical findings—A clinically active lesion 
was characterized by a yellowish-white patch 
of retinochoroiditis with fluffy, cotton-like 
edges and moderate cellularity of the over- 
lying vitreous. The data on clinical activity 
on postinoculation day 14 are presented 
(Table 1). By slit-lamp examination and 
ophthalmoscopy, 16 (80%) of the 20 eyes 
in Group 1 (vaccinated in the retrobulbar 
space) showed evidence of clinical activity 
compared with only four (22%) of the 18 
eyes in Group 2 (vaccinated intravenously ) 
(Fig. 1). In the control group (unvacci- 
nated), 18 (90%) of the 20 eyes showed 
moderate to severe activity (Fig. 2), while 
two eyes showed no lesions. The difference 
between the results obtained in Group 2 and 
Group 3 is statistically significant (P < .01 
by Fisher’s exact test). 

Toxoplasma antibodies—In the BCG- 
immunized groups (1 and 2), only one of 
18 rabbits had dye-test antibodies against 


TABLE 1 


NUMBERS OF RABBITS SHOWING CLINICALLY 
ACTIVE CHORIORETINAL LESIONS AFTER 
CHALLENGE WITH 7OXOPLASMA 


2 d een 
Route of Clinical Activity 


No. Immunization 


R..E. L.E.. Total (95) 





16/20 (80) 
4/18 (22) 
18/20 (90) 


1  Retrobulbar BCG 7/10 9/10 
2 Intravenous BCG 2/9 2/9 
3 Control 9/10 9/10 
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TABLE 2 


DETECTION OF TOXOPLASMA ANTIBODIES IN 
SERA OF INFECTED RABBITS 2 WEEKS 
AFTER CHALLENGE 








—— M ——— 


Group Route of ee Positive 
To. Adds sol l )ve- Tes 
No Immunization NOME RON Dye- Test 

1  Retrobulbar BCG 9/9 0 

2 Intravenous BCG 8/10 1 

3 Control 9/10 10 


* One or both eyes. 


Toxoplasma two weeks after challenge. In 
marked contrast, all of the rabbits in the 
control group had dye-test antibodies after 
the same enterval (Table 2). 

Isolation of Toxoplasma in mice—4As 
shown in Table 3, Toxoplasma organisms 
could be recovered from the retinas and 
choroids of both immunized and non- 
immunized rabbits. 

Histopathology—More than two thirds of 
the control rabbits showed histopathologic 
evidence of moderate to severe retinocho- 





Mig. 1 (Tabbara, O'Connor, and Nozik). A rabbit 
received an injection of viable Beverley strain Toro- 
plasma organisms into the suprachoroidal space two 
weeks after intravenous vaccination with BCG. De- 
spite the fact that Toxoplasma organisms could be 
isolated from this eye, no clinically apparent lesion 
had developed 14 days after injection with the para- 
site. 
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Fig. 2 ( Tabbara, O'Connor, and Nozik). A rabbit 
in Group 3 (unvaccinated control) with fluffy-white 
retinochoroiditic lesion. 


roiditis (Grade 4), with complete disruption 
of the normal retinal architecture and necro- 
sis (Fig. 3). We often saw Toxoplasma 
cysts in the inner nuclear layer of the 
retina. In contrast, no Toxoplasma cysts 
were seen in the eyes of the vaccinated rab- 
bits. Less than one third of the vaccinated 
rabbits developed moderate to severe retino- 
choroiditis, and the rest showed only mild 
to moderate mononuclear infiltration of the 
retina and choroid with no loss of architec- 
ture or necrosis (Fig. 4). 


DISCUSSION 


Mycobacterium bovis infection enhances 
the immunologic responsiveness of the host 


TABLE 3 


RECOVERY OF TOXOPLASMA ORGANISMS FROM 
THE CHORIORETINAL TISSUES OF 
INFECTED RABBITS 











Group A Positive 
No Route of Immunization Isolation/No. 
j of Eyes (%) 
1 Retrobulbar BCG 17/20 (94) 
2 Intravenous BCG 15/20 (75) 
3 Control 18/20 (90) 
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Fig. 3 (Tabbara, O'Connor, and Nozik). Extensive necrosis and disruption of normal retinal archi- 
tecture in a control animal 14 days after Toxoplasma gondii inoculation into the choroidal space (hema- 
toxylin and eosin, X100). 





Fig. 4 (Tabbara, O’Connor, and Nozik). Toxoplasmic lesion in an animal that had received intravenous 
vaccination with BCG. Choroid and retina show moderate infiltration with mononuclear cells, but there 
is no necrosis and normal retinal architecture is preserved (hematoxylin and eosin, x400). 
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by increasing the number of activated macro- 
phages and augmenting cell-mediated im- 
mune mechanisms. Both the fixed and free 
mononuclear phagocytes of the reticuloendo- 
thelial system are intensely stimulated during 
such infections and provide nonspecific re- 
sistance to a wide range of intracellular 
parasites. This nonspecific resistance is a 
property of the immunized host and cannot 
be transferred by the transfusion of im- 
mune lymphocytes or their extracts, or by 
the transfusion of immune sera. 

The data presented here indicate that 
intravenous immunization with M. bovis 
provided protection against suprachoroidal 
challenge with Toxoplasma. The onset of 
retinochoroiditis was delayed in the im- 
munized rabbits, and in every case the 
severity of the disease was reduced. Toxo- 





A 


Fig. 5 (Tabbara, O'Connor, and Nozik). Toxoplasma gondii organisms within 
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plasma organisms were observed intra- 
cellularly in the macrophages of the BCG- 
immunized rabbits (Fig. 5), and the retinas 
and choroids of these rabbits were heav ly 
infiltrated with mononuclear cells. 

The almost uniform lack of detectable 
Toxoplasma antibody in the immunized rzb- 
bits was a striking feature. Since early pro- 
duction of antibody may interfere with the 
normal course of cell-mediated immunity 
(blocking the ability of the T-lymphocytes - 
to function efficiently), this lack of antibcdy - 
suggests that BCG acts by stimulating che 
host’s cell-mediated immune activities while 
retarding the early production of antibody. 
Humoral antibodies appear to have a limited 
effect on pathogens that depend on intra- 
cellular existence for their survival and 
proliferation. Cellular immune mechanisms, 
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macrophage (arrow) of a rabbit that had received intravenous BCG vaccination two 
weeks prior to Toxoplasma infection. The choroid is densely infiltrated with macro- 
phages and other mononuclear cells (hematoxylin and eosin, x 1,000). 
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on the other hand, can drastically alter the 
intracellular environment of infected cells, 
even penetrating such cells when necessary. 

In our experiments, the sera of the entire 
control group of rabbits showed circulating 
Toxoplasma antibodies, compared with the 
sera of only one of the BCG-immunized 
rabbits. It may be that Toxoplasma anti- 
bodies actually play a role in the pathogenesis 
of experimental toxoplasmic retinochoroid- 
itis. Although such antibodies can destroy 
Toxoplasma organisms while in transit from 
one cell to another, we know that they have 
little intracellular effect. It is possible, more- 
over, that they also interfere with the normal 
healing of Toxoplasma lesions in one of the 
following ways: (1) Circulating antibody 
and complement may bind to extracellular 
organisms, causing cytolysis and the release 
of hydrolytic enzymes, which in turn may 
cause further destruction of normal tissues. 
(2) The antibodies may interfere with cel- 
lular immunity by competing for the anti- 
gens, which may result in covering up the 
antigen so that lymphocytes (T cells) can 


. no longer recognize it. 


SUMMARY 


Administration of attenuated M ycobacteri- 


| um bovis ( Bacillus Calmette-Guérin or BCG) 


provides nonspecific resistance to a variety 
of microbial infections and tumors. This is 
associated with a state of augmented im- 
munologic responsiveness. Mustering de- 
fenses against intracellular parasites, such 
as Toxoplasma gondii, presents a special 
problem that can be met only by measures 
that alter the intracellular environment. Our 
study was designed to evaluate the effect of 
prior immunization of rabbits with BCG on 
experimental toxoplasmic retinochoroiditis. 
One group of rabbits was immunized by 
the intravenous administration of BCG, an- 
other group by the retrobulbar injection of 
BCG, and a third group, unvaccinated, served 
as a control. Intravenous immunization pro- 
vided significant protection against Toxo- 
plasma organisms injected into the supra- 
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choroidal space. In the immunized rabbits, 
the onset of Toxoplasma retinochoroiditis 
was delayed and the severity of the disease 
reduced. Although T'oxoplasma was isolated 
from the chorioretinal tissues of both BCG- 
immunized and control rabbits, Toxoplasma 
antibody was not (with one exception) de- 
tected in the sera of BCG-immunized rabbits. 
While vaccination by the retrobulbar route 
produced little or no effect, intravenous ad- 
ministration of BCG provided nonspecific 
resistance to Toxoplasma  retinochoroiditis 
in rabbits. 
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SPONTANEOUS RESOLUTION OF ENDOGENOUS, CANDIDA 
ENDOPHTHALMITIS COMPLICATING INTRAVENOUS 
HYPERALIMENTATION 


A. Lee Detton, M.D., WALTER J. Stark, M.D., AND PauL B. Curetien, M.D. 
Bethesda, Maryland 


Although endogenous Candida endoph- 
thalmitis usually is related to an immuno- 
logically suppressed host and systemic anti- 
biotics, four of the first 29 reported cases! 
and nine of the 12 most recently reported 
cases*? were related to catheter sepsis. 
There have been two cases reported of 
Candida endophthalmitis complicating intra- 
venous hyperalimentation.*” Untreated pa- 
tients who have not died of systemic 
candidiasis have required ocular enuclea- 
tion. The single exception has been a 9- 
month-old French girl, whose endophthal- 
mitis resolved spontaneously, but without 
retention of useful visual acuity.’ 

The purpose of this paper is to report a 
case in which the chorioretinal lesions of 
Candida endophthalmitis resolved without 
antifungal medications, and with retention 
of good visual acuity. The patient had de- 
veloped Candida sepsis while receiving in- 
travenous hyperalimentation. 


CASE REPORT 


This 57-year-old woman was admitted to the 
Surgery Branch of the National Cancer Institute 
on June 8, 1972, with a biopsy-proved squamous 
cell carcinoma of the uterine cervix, clinically 
stage III B. With the exception of the pelvic 
pathology, the physical findings, including ophthal- 
moscopic examination, were within normal limits. 
Extensive laboratory and roentgenographic evalu- 
ation and a scalene node biopsy demonstrated no 
evidence of metastatic disease. On June 27, 1972, 
a total pelvic exenteration was performed. 

On the first postoperative day, a right sub- 
clavian catheter was inserted to facibtate fluid 
and caloric replacement. An unexplained tempera- 
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ture elevation during the second to the fourth post- 
operative days resolved when the ampicillin that 
was being administered was discontinued. Cepha- 
lothin was begun for continued urinary tract 
prophylaxis. On the sixth postoperative day intra- 
venous hyperalimentation was begun. 
— On the ninth postoperative day the temperature 
spiked to 39.4°C. The patient became restless, par- 
tially dislodging her right subclavian line. That 
line was removed from its subcutaneous location 
and was cultured. A left subclavian catheter was 
inserted to continue the hyperalimentation. A urine 
culture obtained on the fourth postoperative day 
grew Escherichia coli, resistant to atfpicillin and 
cephalothin, and sensitive to kanamycin. E. colt 
was presumed to be the source of the temperature 
elevation, and kanamycin was begun. The tempera- 
ture continued to spike to 39°C daily, and daily 
blood cultures were negative for bacterial growth. 
On the 13th postoperative day, the blood cul- 
ture obtained on the ninth postoperative day and 
the culture from the right subclavian catheter tip 
grew yeast, which was later identified as C. albi- 
cans. The left subclavian catheter was discontinued 
immediately, ard subsequently cultures from its 
tip grew C. albicans. A urine culture from the 
13th postoperative day was negative for E. coli 
and positive for C. albicans. Twelve hours after 
discontinuing the left subclavian catheter the pa- 
tient became afebrile. Repeated subsequent blood 
cultures were negative for bacteria and yeast. 
On the 15th postoperative day, the patient com- 
plained of pain and light sensitivity in her right 
eye. External ocular examination revealed mild 
conjunctival injection; the results of direct oph- 
thalmoscopy were normal Treatment for corneal 
abrasion was begun. On the 17th postoperative 
day, the patient complained of decreased visual 
acuity and light sensitivity in both eyes. Ocular 
examination showed the best corrected visual 
acuity to be 20/50 in the right eye and 20/40 in 
the left eye. On slit-lamp examination, there was 
2+ anterior chamber flare and cells and 2+ 
vitreous cells in both eyes. Fundus biomicroscopy 
with an Hruby lens revealed scattered whitish 
retinal lesions in the posterior retina of both eyes 
(Fig. 1, top and center). These lesions appeared 
to be deep in the retina and were surrounded by 
serous detachment of the neurosensory retina."The 
subretinal fluid surrounding one lesion extended 
into the macular region of the right eye. Two 
small superficial retinal hemorrhages were present 
in the left eye (Fig. 1, bottom). Fluorescein angi- 
ography demonstrated that the retinal lesions 
blocked the background choroidal fluorescence dur- 
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Fig. 3 (Dellon, Stark, and Chretien). Higher 
magnification of appearance of fundi one year af- 
ter sepsis. The chorioretinal lesions have more dis- 
tinct borders. Subretinal fluid and retinal hemor- 
rhages are no longer present. A, Right eye, poster- 
ior fundus. B, Left eye, posterior fundus. C, Left 
eye, temporal periphery. 






1B 


Fig. 1 (Dellon, Stark, and Chretien). Initial ooh- 
thalmoscopic appearance of fundi showing whitish 
chorioretinal lesions. A, Right eye, posterior fan- 
dus. Seven lesions are present. The most obvious 
one is inferior nasal to macula. B, Left eye, pos»er- 
ior fundus. Four lesions seen. Superficial retmal 
hemorrhage superior temporal to macula. C, Left 
eye, temporal periphery. Four lesions present. şu- 
perficial retinal hemorrhage adjacent to cen ral 
lesion. 
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Fig. 2 
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(Dellon, Stark, and Chretien). Fluorescein angiogram of right eye at the time of sepsis. Left, 


Thirty-five seconds after intravenous injection. Background choroidal fluorescence is blocked by the active 


chorioretinal lesions (cf. Fig. 1 
fluorescein. , 


y 


ing the early frames of the angiogram, and 
stained slightly with dye during the late frames 
(Fig. 2). 

The patient was followed with daily visual 
acuity and Amsler grid testing, and every other 
day with dilated fundus examination including 
Polaroid picture documentation. The anterior seg- 
ment inflammation was treated with 5% homatro- 
pine drops. No progression of the chorioretinal 
lesions was noted, and on the 42nd postoperative 
day visual acuity had improved to 20/30 in each 
eye. The anterior segment inflammation had 
cleared, and vitreous cells had decreased in num- 
ber. The retinal hemorrhages and subretinal fluid 
surrounding the white lesions (including the 
macular area of the right eye) had cleared. 
Retinal lesions remained whitish in color, but their 
edges were more distinct and surrounded by faint 
pigment epithelial hyperplasia (Fig. 3). 





top.) Right, Fifteen minutes after injection, lesions stain slightly wit] 


One year later, best corrected visual acuity was 
20/25 in the right eye and 20/20 in the left eye. 
Many of the retinal lesions could no longer be 
detected by stereoscopic fundus examination. The 
remaining lesions were deep in the retina or at 
the level of the pigment epithelium, and there was 
no subretinal fluid or vitreous cells. Fluorescei: 
angiography at this time demonstrated alterations 
of the pigment epithelium in areas corresponding 
to previous active areas of retinochoroiditis. Th: 
pigment epithelium changes demonstrated in- 
creased early transmission of the background 
choroidal fluorescence and later staining of these 
areas with fluorescent dye (Fig. 4). 

Serologic tests done by the Communicable Dis 
ease Center in Atlanta on Sept. 25, 1972, and 
Feb. 8, 1973, were negative for histoplasmosis, 
blastomycosis, and coccidioidomycosis. On May 
18, 1973, when Candida precipitation and agglutina- 





Fig. 4 (Dellon, Stark, and Chretien). Fluorescein angiogram of right eve one year after sepsis, Left 
Seventeen seconds after injection there is increased transmission in the background choroidal fluorescence 
due to defects in the overlying pigment epithelium (cf. Fig. 3, top). Right, Thirty-seven minutes after 


injection, the lesions stain slightly with fluorescein. 
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tion titers were available to us, they were found 
to be 1/80 on preoperative serum, which had been 
stored in our serum bank, and 1/80 on serum 
obtained on May 18. 


DISCUSSION 


The diagnosis of endogenous Candida 
endophthalmitis is a clinical one, except 
when aqueous fluid is obtained for culture 
or when ocular tissue, either from thera- 
peutic enucleation or from postmortem ma- 
terial, is obtained for culture and histologic 
evaluation. The clinical diagnosis in this 
case is based on the temporal appearance 
of the ocular lesions after Candida septi- 
cemia, the exact correspondence of the ob- 
served lesions in this case to previously 
documented clinicopathologic observations 
on enucleated specimens, and on negative 
serum titers for other fungi. 

The Candida sepsis in the present case 
developed during hyperalimentation via a 
subclavian line that had been placed six 
days previously and through which blood 
transfusions and antibiotics had been given. 
Under similar conditions an incidence of 
25959? to 40%" Candida sepsis has been 
found. Under more strict conditions, with 
solutions prepared by the pharmacy in a 
laminar flow hood, with trained personnel 
to care for the hyperalimentation line every 
48 hours, and with a line used exclusively 
for hyperalimentation, a 0 to 2% incidence 
of Candida sepsis has been reported.?-* 
Using these techniques, we have experi- 
enced no bacterial or fungal contaminations 
of our last 22 hyperalimentation catheters. 
No antimycotic therapy was given for this 
catheter sepsis since serial blood cultures 
were negative, and the patient remained 
afebrile after discontinuing intravenous 
hyperalimentation.*® 

The universal experience with Candida end- 
ophthalmitis documents the need for anti- 
mycotic treatment with amphotericin if 
progression to blindness is to be avoided.** 
Of 19 treated patients, endophthalmitis re- 
solved in 18, while the 19th became blind 
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but required no enucleation. Of four pa- 
tients treated with nystatin, endophthal- 
mitis resolved in one, while the remaining 
three became blind and required enuclea- 
tion. With the exception of one infant,? 
all untreated cases have progressed to blind- 
ness and required enucleation. 

The decision to withhold antimycotic 
therapy for the endophthalmitis was based 
on the toxicity of amphotericin,!* espe- 
cially its potential renal toxicity, in a patient 
after total pelvic exenteration—a procedure 
with morbidity and mortality due primarily 
to urinary tract complications.'*?? Daily re- 
evaluation of the decision to withhold 
amphotericin was based on the absence of 
documented progression of the ocular 
lesions, despite the knowledge that these 
lesions are often associated with metastatic 
Candida foci in other organs.?^?' Over the 
following year, the retinal hemorrhages re- 
gressed, and the white chorioretinal lesions 
became initially well demarcated, then in- 
creasingly pigmented at their periphery, and 
finally progressed to atrophic retinal scar- 
ring, with retention of good visual acuity. 

To gain insight into the natural history 
of endogenous Candida endophthalmitis it 
must be searched for in high-risk groups. 
We suggest that these include not only pa- 
tients with documented Candida sepsis but 
also those with long-term indwelling venous 
catheters, such as intravenous hyperalimen- 
tation, who complain of ocular pain, de- 
creased vision, or photophobia. Although 
only two of the more than 50 previously re- 
ported cases of Candida sepsis complicating 
hyperalimentation have resulted in endoph- 
thalmitis,*?719??-?5 the population at risk will 
expand continually as the hyperalimentation 
technique is extended to an increasing 
number of immunologically depressed 
hosts.12:142427 » 

Since our observations are based on just - 
one case, any conclusions drawn necessarily 
must be guarded. We suggest that the natu- 
ral history of endogenous Candida endoph- 
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thalmitis may not be one of inevitable 
blindness; subclinical or early clinical cases 
may resolve spontaneously. To identify 
these cases, we suggest immediate ophthal- 
mologic consultation for any ocular com- 
plaints during intravenous therapy, and 
routine ocular examination before and after 
intravenous hyperalimentation. If chorio- 
retinal lesions consistent with Candida are 
found, we suggest that if repeated frequent 
ophthalmoscopic examinations, documented 
by careful drawings or Polaroid fundus 
photography, demonstrate no progression 
of the lesions, then antimycotic therapy be 
withheld. Especially, as is the case reported 
here, where the patient's clinical situation 
may deteriorate rapidly as a consequence of 
antimycotic side effects, we suggest therapy 
be withheld until it is demonstrated that 
the lesions are progressing. We emphasize 
that we are not suggesting antimycotic 
therapy be withheld for advanced or pro- 
gressing disease. 


SUMMARY 


Untreated patients with endogenous 
Candida endophthalmitis who have not died 
of disseminated disease have required 
enucleation. A 57-year-old woman had en- 
dogenous Candida endophthalmitis develop- 
ing subsequent to catheter sepsis during 
hyperalimentation, in which no antimycotic 


therapy was employed. The endophthalmitis | 


resolved, and good visual acuity was pre- 
served. 
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OPHTHALMIC MINIATURE 


The Code of Hammurabi prescribes: 
196. If a man has destroyed the eye of a Freeman, his own eye shall 


be destroyed. 


197. If he has broken the bone of a Freeman, his bone shall be 


broken. 


198. If he has destroyed the eye of a plebeian, or broken a bone of 
a plebeian, he shall pay one mina of silver. 

199. If he has destroyed the eye of a man’s slave, or broken a bone 
of a man’s slave, he shall pay half his value. 


Henry Sigerist 
Civilization and Disease 
Cornell University Press, 1943 


ADENINE ARABINOSIDE IN IDOXURIDINE UNRESPONSIVE AND 
INTOLERANT HERPETIC KERATITIS 


RogerT A. Hynpruxk, M.D., Davin S. Hutt, M.D., Ricuagp O. Scnurrz, M.D., 
AND GEOoRGE N. Cuin, M.D. 
Milwaukee, Wisconsin 
AND 
Peter R. Larsson, M.D., AND Jay H. KracuMer, M.D. 
Philadelphia, Pennsylvania 


Idoxuridine (IDU) is not effective in con- 
trolling all cases of active superficial herpes 
simplex keratitis. Topical instillation of 
IDU, even for short periods, may result in 
signs and symptoms of drug toxicity in pa- 
tients. Recently a new antiviral agent, 
adenine arabinoside or ara-A (9-Q-D-arabi- 
nofuranosyladenine), has been effective in 
experimental and clinical herpetic kerati- 
tis? Additionally, adenine arabinoside has 
been effective in experimental studies with 
IDU-resistant herpetic keratitis in rabbits* 
and in humans when IDU was clinically un- 
successful? We show the efficacy of topi- 
cally applied ara-A in patients with her- 
petic dendritic keratitis who were either 
unresponsive or intolerant to IDU therapy 
or who, while receiving IDU and topical 
corticosteroids, developed extensions of their 
lesions. 


MATERIAL AND METHODS 


Patients with active dendritic keratitis in 
whom previous treatment with topically ap- 
plied IDU was not successful in controlling 
their disease were included in this study and 
divided into three groups. 

Group 1 patients included those with no 


From the Cornea-External Disease Unit, Depart- 
ment of Ophthalmology, the Medical College of 
Wisconsin, Milwaukee, Wisconsin, and the Cornea 
Service, Wills Eye Hospital and Research Institute, 
Phifadelphia, Pennsylvania. This study was sup- 
ported by training grant 5T01 EY 00045-06, the 
National Eye Institute; grant EY 00339-08, Re- 
search to Prevent Blindness, Inc.; and a grant 
from Parke, Davis and Company. 

Reprint requests to Robert A. Hyndiuk, M.D., 
Cornea-External Disease Unit, Department of Oph- 
thalmology, Medical College of Wisconsin, 8700 W. 
Wisconsin Ave, Milwaukee, WI 53226. 
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improvement or progression of their disease 
after receiving therapeutic doses of IDU for 
at least five days. Patients were not con- 
sidered clinically resistant to IDU unless 
they had been receiving an adequate thera- 
peutic regimen of IDU, arbitrarily defined 
as the equivalent of IDU solution used at 
least every two hours while awake and IDU 
ointment at bedtime, or IDU ointment, every 
four hours, five times daily. 

Group 2 patients developed dendritic kera- 
titis while receiving topical corticosteroid 
therapy for stromal keratitis in conjunction 
with adequate IDU "umbrella" coverage 
therapy. Group 3 patients showed IDU in- 
tolerance, by toxic reaction, superficial 
punctate keratopathy, and IDU allergy. 

All patients were placed on 3.096 adenine 
arabinoside ointment, five times daily. Cy- 
cloplegic drugs were used if indicated. Pa- 
tients with persistent corneal lesions that 
were not due to multiplying virus were not 
entered into the study, for example, patien's 
with trophic ulcers and stromal keratitis. 

The ulcers were examined and measured 
with the Haag-Streit slit lamp by at least 
two investigators. After re-epithelialization, 
the epithelium was healed when there was an 
absence of macropunctate epithelial staining. 


RESULTS 


The lesions of 12 patients in Group 1 
treated with IDU for approximately 13.8 
days failed to re-epithelialize. These patients 
had small and large epithelial dendritic 
lesions (Table 1). When placed on ara-A 
therapy, they healed completely in approxi- 
mately 8.5 days. 

Five patients in Group 2 (Table 2) were 
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TABLE 1 
IDU UNRESPONSIVE HERPES SIMPLEX DENDRITIC KERATITIS TREATED WITH ADENINE ARABINOSIDE* 





: Duration of IDU oe Healed with ara-A 
Patient Therapy, days Keratitis] Therapy, days 
1 9 Large dendrite 6 
2 15 Small and large dendrites 10 
3 5 Multiple small dendrites 5 
4 18 Small and large dendrites 9 
5 6 Multiple dendrites 19 
6 11 Large dendrite 7 
7 38 Large dendrite 7 
8 7 Small and large dendrites 7 
9 14 Small and large dendrites 11 
10 8 Small dendrite 6 
11 16 Multiple small dendrites 7 
12 17 Large dendrite 9 
Average 13.8 8.5 


* There was no toxicity. 
+ None had corticosteroid therapy sever days previously. 


TABLE 2 


PATIENTS RECEIVING CORTICOSTEROID AND IDU UMBRELLA THERAPY FOR STROMAL KERATITIS WHO 
DEVELOPED ACTIVE HERPETIC DENDRITIC KERATITIS* 


Duration of IDU 
Patient and Corticosteroid KeratitisT 
Therapy, days 


Healed with ara-A 
Therapy, days 


1 7 Multiple dendrites 6 
2 21 Multiple dendrites 3 
3 S Single dendrite 12 
4 14 Single dendrite 8 
5 16 Multiple dendrites 6 
Average 12.6 7.0 
* There was no toxicity. 
t None had corticosteroid therapy seven days previously. 
TABLE 3 
IDU INTOLERANCE TREATED WITH ADENINE ARABINOSIDE* 
Prior Corticosteroid Healed with 
Patient Signs of Intolerance Keratitis Corticosteroid Therapy After ara-A 
Therapy 7 Days Therapy, days 
1 Severe chemosis and contact dermatitis Dendritic — — 5 
2 Moderate chemosis and contact derma- Dendritic — — 4 
titis 
3 Moderate chemosis Dendritic u€ IE 
4 Moderate chemosis and contact derma- Dendritic — — 8 
titis 
5 Severe chemosis and contact dermatitis; Dendritic 4 — 7 
closure of the lower puncta 
Average 7.0 





* There was no toxicity. 
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treated with topical corticosteroids with an 
IDU umbrella for stromal herpes. On this 
regimen they developed dendritic keratitis. 
When treated with ara-A, these patients 
experienced healed lesions in approximately 
7.0 days. 

There were five patients with IDU intoler- 
ance in Group 3 (Table 3). When placed on 
ara-A, their ulcers healed in approximately 
7.0 days. Patients in this group who were pre- 
viously intolerant to IDU accepted ara-A 
without complaints and without any obvious 
signs of either conjunctival or corneal toxic- 


ity. 
DISCUSSION 


LJ 

Herpes simplex infection is the major 
cause of blindness due to corneal infectious 
disease in the United States. The first suc- 
cessful treatment of dendritic keratitis in hu- 
man eyes using IDU was reported in 1962. 
The efficacy of IDU in human herpetic infec- 
tion is well documented,’~® and the emergence 
of IDU-resistant strains of herpes simplex 
virus in vitro was adequately demon- 
strated.!?7* Furthermore, clinical resistance 
or unresponsiveness to IDU was described 
in human herpetic keratitis. At least one 
group of authors'* questioned the phenome- 
non of true resistance in vivo. Since IDU is 
not universally effective, undesirable side 
effects can develop such as follicular and 
papillary conjunctivitis, epithelial punctate 
keratopathy, and even occlusion of the 
punctum.!* 

Adenine arabinoside is a purine analogue 
effective against many DNA viruses includ- 
ing herpes simplex and vaccinia. It has no 
known significant toxicity when given either 
locally or systemically in therapeutic con- 
centrations. Adenine arabinoside is me- 
tabolized by deamination to ara hypoxan- 
thine or ara-Hx (arabinofuranoxylhypo- 
xanthine).* This hypoxanthine metabolite 
has antiviral activity, although much higher 
concentrations are required for efficacy.” 
Adenine arabinoside is more potent than 
IDU in vaccinial keratitis.” but had no 
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clinically significant therapeutic value in 
adenoviral infections." 

Clinical data suggest that ara-A is ef- 
fective in patients who have not shown 
clinical response to IDU. It may also be a 
useful alternative drug in patients who are 
intolerant or develop allergic and toxic reac- 
tions to IDU, In our study, 12 patients de- 
veloped progression of dendritic keratitis 
while receiving potentially therapeutic doses 
of IDU for five days or more. These lesions 
healed without exception when ara-A oint- 
ment, five times a day, was substituted for 
IDU. Epithelial lesions healed completely in 
about 8.5 days when ara-A was used in this 
study and healed in 4.5 days, for 80% re- 
epithelialization, in another study.* The five 
patients in Group 2, who were receiving IDU 
plus topical corticosteroids because of stro- 
mal involvement, showed healing of their 
epithelial lesions in approximately 7.0 days, 
using ara-A. These individuals were sep- 
arated from Group 1 patients because their 
epithelial lesions might have healed solely 
with IDU if the corticosteroids had been dis- 
continued. The patients with IDU intolerance 
showed rapid epithelial healing. No patient 
in any of the three groups showed signs of 
toxicity or allergy to ara-A. Other studies 
reported reversible punctal occlusion!? and 
superficial punctate keratopathy,?" signs of 
toxicity that are mild and completely reversi- 
ble. 

We did not encounter cases of clinical re- 
sistance to ara-A in dendritic keratitis as 
we did with IDU. However, the number of 
patients treated with ara-A was small com- 
pared to IDU-treated patients and clinical 
resistance will probably be encountered as it 
has been with IDU. 

In the simple or uncomplicated form of 
herpes keratitis, the two drugs are prob bly 
equally effective.*9?? In patients who do not 
respond to IDU, however, ara-A appears 
to be an effective drug. Its usefulness also ex- 
tends to those patients who are intolerant of 
IDU drops and ointment. Ara-A, on the 
other hand, is well tolerated and cross sen- 
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sitivity with the two drugs has not been en- 
countered. 


SUMMARY 


Twenty-two patients with active herpes 
simplex dendritic keratitis, in whora topical 
idoxuridine was unsuccessful in controlling 
their disease, were treated with topical ade- 
nine arabinoside (ara-A), a purine analogue 
effective against many DNA viruses. This 
drug was an effective antiviral agent in these 
patients. No signs of ocular or adnexal toxic- 
ity were noted. 
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INTRAVENOUS ADENINE ARABINOSIDE AGAINST HERPES 
SIMPLEX KERATOUVEITIS IN HUMANS 


ROBERT ABEL, JR., M.D., Herpert E. Kaufman, M.D., AND Joker Sucar, M.D. 
Gainesville, Florida 


There is no therapy for herpes simplex 
keratouveitis that is consistently effective. 
Numerous antiviral agents have been em- 
ployed topically without conclusive evidence 
of benefit. Although the combination of cor- 
ticosteroids and topical antiviral drugs has 
sometimes been useful, it is clearly not ideal. 
Significant toxicity was encountered with 
systemic administration of the older anti- 
virals suclt as idoxuridine or cytosine arab- 
inoside, thus limiting the extent of their ap- 
plication. 

Adenine arabinoside, 9-6-D-arabinofuran- 
osyladenine (ara-A), is a purine nucleoside 
that possesses antiviral activity against most 
of the DNA family of viruses," and is rela- 
tively nontoxic in highly effective antiviral 
doses. Topical administration is effective 
against epithelial keratitis in man and lab- 
oratory animals and systemic administration 
is therapeutic for disseminated herpes, vac- 
cinia, and cytomegalic virus encephalitis, as 
well as for mucocutaneous herpes simplex 
infections. In this combination of open and 
controlled studies, adenine arabinoside clear- 
ly demonstrates effectiveness against herpetic 
keratouveitis in humans. In this controlled 
study, we attempted to evaluate the effective- 
ness of intravenously administered ara-A in 
the management of human herpetic kerato- 
uveitis since it is effective in the treatment 


of oral and genital herpes simplex infections.® 
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PATIENTS AND METHODS 


Criteria for patient selection—Patients had 
to meet the following criteria: clinically es- 
tablished herpes simplex keratouveitis (usu- 
ally disciform corneal edema, or stromal 
keratitis combined with anterior chamber ac- 
tivity) ; no previous systemic or topical ad- 
ministration of ara-A therapy; no antiviral 
therapy for seven days prior to the study ; no 
topical or systemic corticosteroid administra- 
tion for seven days prior to the study; no 
evidence of severe herpetic, renal, or cardiac 
disease ; and no pregnant patients. 

Protocol—In the open study, 12 patients 
received 20 mg/kg/day of ara-A intrave- 
nously, for eight to 12 hours, for seven days. 
In the double-blind study, 18 patients re- 
ceived 20 mg/kg/day of ara-A or placebo 
intravenously, for eight to 12 hours, for 
seven days. Ara-A was packaged in 5-ml vials 
containing 1 g per vial; placebo drug was 
also packaged in 5-ml vials, The intravenous 
solutions were prepared by mixing the 
drugs in 1-liter bags of 5% dextrose in 
water (D;/W). Ara-A and placebo appeared 
sufficiently similar in solution so that the pa- 
tient and the physicians were unable to 
recognize which was being administered. 

Because of the 0.5 mg/ml limit of solu- 
bility, a large volume of intravenous solution 
was required, for example, a patient weigh- 
ing 60 kg was given 1,200 mg of ara-A or 
placebo that required the administration of 
2,400 ml of D;/W. In most cases, a Millipore 
filter was used to remove particles that were 
not in solution; we realized this was not 
necessary later in the study. 

Patients consented to the double-blind 
study with the provision that they be allowed 
to receive the known drug at the end of the 
study if they had received placebo. The code 
was broken one month after initiation of the 
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TABLE 1 
CLINICAL EVALUATION OF KERATOUVEITIS 
Double-Blind Study* 
Ara-A in Open Studyt Ara-A After Placebot 
Ara-A Placebo ————— ae —————————————. 
—— —————  jpmproved Same Worse Improved Same Worse 
Improved Same Worse Improved Same Worse 
Discomfort 7 0 1 1 5 4 3 1 0 4 4 0 
Injection 7 1 0 2 5 3 3 1 0 2 6 0 
Visual acuity 4 3 1 1 1 8 2 2 0 2 5 1 
Corneal edema 4 3 1 1 2 7 2 2 0 3 5 0 
Anterior chamber 
activity 6 2 0 1 6 3 3 1 0 5 3 0 





* Eight patients in ara-A group; ten patients in placebo group. 


t Four patients, 
f Eight patients. 


treatment except in cases when keratouveitis 
rapidly worsened and permanent visual dis- 
ability was feared. The code was broken for 
seven patients in the double-blind study ; the 
patients were therapeutic failures and had 
been receiving placebo. 

Previous and concommitant use of cyclo- 
plegic agents was permitted and advocated. 

Clinically evaluated factors—We evaluated 
the following factors: (1) symptoms, espe- 
cially discomfort; (2) ciliary injection, 
graded 1 to 4, 4 being most severe; (3) cor- 
neal epithelium: bullous changes were fre- 
quent and were not included in the results ; 
a geographic ulcer was seen once; dendritic 
figures were never present; (4) corneal 
stroma: the area of disciform edema was de- 
scribed by measuring the greatest vertical 
and horizontal diameters ; keratitis and opaci- 
ties were noted but were not included in the 
results; (5) anterior chamber activity, 
graded mild, moderate, and severe (but often 
difficult to evaluate accurately) ; and (6) vi- 
sual acuity, with best correction or pinhole in 
dim light. 

Laboratory evaluation—We performed 
hemoglobin, hematocrit, white blood cell 
count, differential cell count, reticulocyte cell 
count, platelet cell count, urinalysis, blood 
urea nitrogen (BUN), creatinine, serum glu- 
tamic oxalopyruvic transaminase (SGOT), 
and bilirubin tests. 

We performed laboratory studies prior to 
treatment and on days 3, 5, and 7 after ther- 


apy was commenced. Any abnormality was 
rechecked on day 14, seven days,after leav- 
ing the hospital. The clinical examination was 
performed prior to therapy and on days 3, 
5, 7, 14, and 28 to 30. Success or failure was 
noted on the final day of evaluation, and 
then the code was broken ; in cases where the 
study was terminated, we recorded the rea- 
son for cessation. 


RESULTS 


Discomfort, ciliary injection, visual acuity, 
corneal edema, and anterior chamber activity 
prior to therapy were compared to that at 
the cessation of the study (28 to 30 days for 
all but sever patients in the double-blind 
study and four patients in the open study) 
and were tecorded as either improved, un- 
changed, of worsened (Table 1). 

There was a significant difference in the 
course of the keratouveitis in patients treated 
with ara-A and those receiving placebo. Im- 
provement in the amount of discomfort, an- 
terior chamber activity, and injection was 
most notable in the ard-A-treated patients ; 
however, visual acuity and corneal edema im- 
proved at least 4095 of the time (compared 
to 1095 with placebo) and rarely worsened 
with ara-A therapy. i 

When the keratouveitis course was com- 
pared in patients receiving ara-A early in 
the disease (only one or two weeks after 
being taken off topical antiviral agents or 
corticosteroids, or both) to that in patients 
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receiving placebo, these differences are even 
more significant. Most of the patients who 
received ara-A early experienced improve- 
ments in discomfort, injection, and anterior 
chamber activity while half of them had im- 
proved visual acuity and amount of corneal 
edema. The incidence of improvement was 
slightly less when the whole group receiving 
ara-A was evaluated, which included the 
eight patients who were receiving placebo 
for days to weeks before commencing ara-A 
therapy ; however, ara-A still was clearly su- 
perior to placebo. Maximal improvement in 
the keratouveitis was not necessarily accom- 
plished. 

Also, vision was compromised because of 
other causes in several patients. This may 
partially account for the corneal edema and 
visual acuity that failed to improve in those 
cases. There was evidence of amblyopia, 
marked macular degeneration, cataracts, and 
irreversible corneal changes in seven of the 
patients in the ara-A-treated group, whereas 
one patient in the placebo group had corneal 
scarring. 

Anterior chamber paracentesis was done 
on the first four patients in the open study 
after several days of ara-A administration 
during ara-A infusion. A drug analysis dem- 
onstrated aqueous humor levels of ara-A and 
its metabolite, adenine hypoxanthine, at the 
lower level of the range therapeutically effec- 
tive in tissue culture ( Table 2). 

The adverse reactions and alterations in 
laboratory values seen with ara-A (20 pa- 
tients) and placebo (ten patients) therapy 


TABLE 2 


DRUG LEVELS IN THE ANTERIOR CHAMBER OF THE 
FIRST FOUR PATIENTS ON OPEN ARA-A TRIAL 











. Adenine Adenine 
Arabinoside, Hypoxanthine, 
ug/ml ug/ml 
0.0 4.2 
0.5 k 
13 6.5 
0.7 1112 


————————————————————— 
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TABLE 3 


ADVERSE REACTIONS AND ALTERATIONS 
IN LABORATORY FACTORS 








No. of Patients 





Ara-A Placebo 
M yalgia ae if 
Nausea 9r 0 
Leukopenia 5 2 
Leukocytosis 1 1 
Eosinophilia 3 0 
Elevated BUN 28 18 
Lymphocytosis 4 3 
Reticulocytosis 0 1 





* Of one to six weeks’ duration. 
+ Three days’ duration. 

1 One to four episodes. 

$ One instance. 


were demonstrated (Table 3). Each episode 
of nausea was less than two hours and, like 
the changes in laboratory values, did not per- 
sist beyond the final day of therapy. Four pa- 
tients receiving ara-A intermittently experi- 
enced myalgia, consisting of occasional aches 
in the back, thighs, or calves; this lasted for 
one to six weeks and must be attributed to 
the drug. The patients receiving placebo 
demonstrated a similar incidence of transient 
change in laboratory values and one patient 
experienced myalgia for three days. 


DISCUSSION 


Ara-A was first synthesized as an anti- 
cancer agent in 1960,* possessed broad spec- 
trum activity against the DNA viruses in 
vitro, and little if any activity against the 
RNA viruses. Activity of the drug against 
adenovirus was variable.” In addition, herpes 
simplex virus did not show resistance to ara- 
A after three passages in tissue culture in the 
presence of low doses of the drug.’ 

Previous laboratory studies indicated that 
ara-A had an effect on superficial herpetic 
keratitis in hamsters,?? rabbits, and owl mon- 
keys!? when applied topically, as well as on 
herpes simplex? and vaccinia virus encepha- 
litis in mice after oral, intraperitoneal, and 
subcutaneous administration.* 
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Topically administered ara-A was thera- 
peutic in superficial herpetic keratitis in hu- 
mans" but was limited in the treatment of 
stromal herpetic disease because of its poor 
penetration of intact epithelium.!? Intramus- 
cular administration of ara-A did not show 
a significant effect on herpetic keratouveitis,'? 
whereas preliminary reports demonstrated 
that intravenous infusion was effective 
against herpes simplex encephalitis, dissemi- 
nated herpes zoster infections, oral and geni- 
tal herpetic disease, and cytomegalic virus 
encephalitis.$ | 

Ara-A appears to inhibit the incorporation 
of precursors into DNA in intact cells? while 
it is not incorporated into host DNA.'* Most 
likely, the drug is metabolized to the triphos- 
phate form that inhibits DNA polymerase 
and perhaps also ribonucleotide reductase.* 
Ara-A is deaminated in the liver to adenine 
hypoxanthine, which retains some activity 
against herpes simplex virus in vitro and in 
vivo. Both ara-A and adenine hypoxanthine 
are rapidly excreted in the urine so that con- 
tinuous infusion for 12 hours on successive 
days does not result in excess drug accumu- 
lation. 

Because ara-A does not penetrate well into 
the anterior chamber after topical or subcon- 
junctival administration (the latter also is 
irritating and tends to form granulomas), 
intravenous delivery of the drug was eval- 
uated in this study. The results of this study 
clearly show ara-A to be effective against 
herpetic keratouveitis when compared to 
placebo therapy, which more closely approxi- 
mates the natural course of the disease. 

The patients receiving ara-A generally re- 
sponded either with marked improvement, 
some improvement, or minimal if any im- 
provement, with approximately one third in 
each group. Overall, the patients' discomfort, 
ciliary injection, and iritis improved the most, 
especially when the drug was given shortly 
after discontinuing their previous topical 
antiviral and corticosteroid regimers. Most 
of the patients who were referred for this 
study were people whose herpetic keratitis 
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and iritis could not be managed with current- 
ly available drugs. Some of the patients had 
corneal edema for months while others had 
other diseases contributing to their decreased 
visual acuity (seven in the ara-A group, one 
in the placebo group); therefore, marked 
improvement in corneal edema and marked 
change in visual acuity might not be expected 
in these cases. 

The placebo group in the double-blind 
study generally remained unchanged or wors- 
ened during the study, with only 10% im- 
proving in four of the five factors (20% dem- 
onstrated a decrease in ciliary injection). 
Visual acuity and corneal edema worsened 
most frequently in the placebo group (the 
code was broken in seven cases) and were 
the factors most refractory to treatment in 
the ara-A group. Five patients treated with 
ara-A after worsening on placebo required 
topical antiviral and corticosteroid therapy 
when corneal edema failed to improve and 
their ultimate visual acuity was at risk. This 
might be expected since both virus-induced 
and immune factors play a role in herpetic 
keratouveitis and ara-A has shown no im- 
munosuppressive effect.57.15.15 

We performed a double-blind study in ad- 
dition to an open study in order to evaluate, 
in an unbiased fashion, whether ara-A has 
any effect on herpetic keratouveitis; a sig- 
nificant effect of ara-A therapy was demon- 
strated. Anterior chamber paracenteses con- 
firmed the presence of aqueous humor drug 
levels that are minimally effective in tissue 
culture. In addition, it was belatedly recog- 
nized that the Millipore filters reduced the 
actual amount of drug delivered 'and may 
have somewhat diminished the effects of ther- 
apy. 
Although placebo therapy does not indi- 
cate the degree of effectiveness of ara-A 
compared to conventional therapy, it does 
more closely simulate the natural course of 
the disease. It is important to realize that a 
few patients worsened (1/20 in discomfort, 
1/20 in corneal edema, 2/20 in visual acuity) 
on ara-A therapy: however, many of them 
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were doing poorly on previous topical anti- 
viral agents and topical or systemic cortico- 
steroids. The next phase in the evaluation of 
ara-A therapy for herpetic keratitis and 
iritis should be the institution of a controlled 
study employing intravenously administered 
ara-A with and without concommitant topi- 
cal corticosteroids since both viral and im- 
mune factors play a role in this disease. 

Ara-A was nontoxic and not immunosup- 
pressive in highly effective antiviral doses." 
In contrast, the systemic administration of 
idoxuridine and cytosine arabinoside has been 
limited by toxicity while the latter agent also 
is immunosuppressive.55!* Ch’ien and asso- 
ciates® reported transient depressions in 
hemoglobin, reticulocytes, platelets, and poly- 
morphonuclear cell counts during ara-A ther- 
apy ; of these, we encountered only transient 
leukopenia in five of 20 patients, and all had 
normal white blood cell counts by the seventh 
day of therapy. We noted clinically not sig- 
nificant transient eosinophilia, lymphocy- 
tosis, elevated BUN, and leukocytosis. The 
large amounts of intravenous D;/W possibly 
contributed to these alterations in laboratory 
values since they also occurred in the placebo 
group. The occurrence of transient nausea in 
nine patients as well as one to six weeks of 
myalgia in four patients probably can be at- 
tributed to the drug. 


SUM MARY 


Adenine arabinoside possessed all of the 
desirable characteristics for an antiviral 
agent: (1) not incorporated into host DNA; 
(2) broad spectrum activity against the DNA 
family of viruses; (3) lack of resistance in 
vitro; (4) rapid excretion; (5) did not cause 
immunosuppression ; (6) low toxicity in sig- 
nificantly effective doses; and (7) relatively 
inexpensive. 

Adenine arabinoside employed in 20 mg/ 
kg/day intravenous infusions for seven days 
in a controlled series of patients was clearly 
effective in treating herpetic keratouveitis 
with only minimal adverse reactions. For the 
first time there may be an effective specific 
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treatment for herpetic stromal disease and 
iritis. Further controlled studies comparing 
the effectiveness of adenine arabinoside with 
and without concommitant topical cortico- 
steroid therapy are necessary. 


REFERENCES 


1. Miller, F. A., Dixon, G. J., Ehrlich, J., Sloan, 
B. J., and McLean, I. W.: Antiviral activity of 
9-B-D-arabinofuranosyladenine. 1. Cell culture 
studies. Antimicrob. Agents Chemother. 136, 1968. 

2. Sidwell, R. W., Dixon, G. J., Schabel, F. M., 
and Kaump, D. H.: Antiviral activity of 9-B-D- 
arabinofuranosyladenine. 2. Activity against herpes 
simplex keratitis in hamsters. Antimicrob. Agents 
Chemother. 148, 1968. 

3. Sloan, B. J., Miller, F. A., Ehrlich, J., Mc- 
Lean, I. W., and Machamer, H. E.: Antiviral ac- 
tivity of 9-B-D-arabinofuranosyladenine. 4. Activ- 
ity against intracerebral herpes simplex virus infec- 
tions in mice. Antimicrob. Agents Chemother. 161, 
1968. 

4. Dixon, G. J., Sidwell, R. W., Miller, F. A., 
and Sloan, B. J.: Antiviral artivity of 9-ßB-D- 
arabinofuranosyladenine. 5. Activity against intra- 
cerebral vaccinia virus infections in mice. Anti- 
microb. Agents Chemother. 172, 1968. 

5. Schabel, F. M., Jr.: Purine and pyrimidine 
nucleosides as antiviral agents. Recent developments. 
Ann. N.Y. Acad. Sci. 173:215, 1970. 

6. Ch'ien, L. T., Schabel, F. M., Jr., and Alford, 
L. A., Jr.: Arabinosyl nucleosides and nucleotides. 
Preliminary report. In Carter, W. A. (ed.) : Selec- 
tive Inhibitors of Viral Function. Cleveland, CRC 
Press, 1973, pp. 227-256. 

7. Kurtz, S. M., Fisken, R. A., Kaump, D. H, 
and Schardein, J. L.: Toxicity of 9-B-D-arabino- 
furanosyladenine in mice and rabbits. Antimicrob. 
Agents Chemother. 180, 1968. 

8. Lee, W. W., Benitez, A., Goodman, L., and 
Baker, B. R.: Potential anticancer agents. 15. Syn- 
thesis of the B-anomer of 9- (D-arabinofuranosyl) - 
adenine. J. Am. Chem. Soc. 82:2648, 1960. 

9. Schardein, J. L., and Sidwell, R. W.: Anti- 
viral activity of 9-B-D-arabinofuranosyladenine. 3. 
Reduction in evidence of encephalitis in treated 
herpes simplex-infected hamsters. Antimicrob. 
Agents Chemother. 155, 1968. 

10. Kaufman, H. E., Ellison, E. D., and Town- 
send, W. H.: Chemotherapy of herpes iritis with 
adenine arabinoside and cytarabine. Arch. Ophthal- 
mol. 84:783, 1970. 

11. Pavan-Langston, D., and Dohlman, C. H.: A 
double-blind clinical study of adenine arabinoside 
therapy of viral keratoconjunctivitis. Am. J. Oph- 
thalmol. 74:81, 1972. 

12. Pavan-Langston, D., Dohlman, C. H., Geary, 
P., and Sulzewski, D.: Intraocular penetration of 
Ara-A and IDU. Therapeutic implications in clini- 
cal herpetic uveitis. Trans. Am. Acad. Ophthalmol. 
Otolaryngol. 77 :455, 1973. 





A -— nicis TT UNA 


664 AMERICAN JOURNAL OF OPHTHALMOLOGY 


13. Brightbill, F. S, and Kaufman, H. E.: 
Adenine arabinoside therapy in corneal stromal dis- 
eases and iritis due to herpes simplex. Ann. Oph- 
thalmol. 6:25, 1974. 

14. Cohen, S. S.: Introduction to the biochem- 
istry of D-arabinosyl nucleosides. In Davidson, J. V., 
and Cohn, W. E. (eds.) : Progress in Nucleic Acid 
Research and Molecular Biology. New York, Aca- 
demic Press, 1966, vol. 5, pp. 2-88. 

15. Mitchel, M. S., Wade, M. E., DeConte, B. C., 
Bertino, J. R., and Calabresi, P.: Immunosuppres- 


APRIL, 1975 


sive effects of cytosine arabinoside and methotrexate 
in man. Ann. Intern. Med. 70:535, 1969. 

16. Zam, Z. S., Centifanto, Y. M., and Kaufman, 
H. E.: Effect of adenine arabinoside on the immune 
response, Presented at the 14th Interscience Confer- 
ence on Antimicrobial Agents and Chemotherapy. 
San Francisco, Sept. 12, 1974. 

17. Gray, G. D., Mickelson, M. M., and Crim, 
J. A.: The immunosuppressive activity of Ara- 
cytidine. Transplantation 6:805, 1968. 


OPHTHALMIC MINIATURE 


The association of styes with barley is of great antiquity. In Greek 
the word krithe means both stye and barley, whilst the Latin name for 
a stye, hordeolum, is derived from hordeum, barley. Professor Sir John 
Myres, an authority on such matters, tells me that the classical passages 
in which the words occur are from authors of the later Greek and 
Graeco-Roman centuries, roughly 300 B.C. to A.D. 300. 

The use of this comparison is supposed to be based upon the pictur- 
esque resemblance of the stye amongst the eyelashes to the grain in the 
hairy head of barley. How satisfying it has been is shown by its exten- 
sive adoption in many other languages. For instances, in Provencal, 
hordeum became ordi; by regular change of “eu” to “iu” and then to 
"ju" it became hordjum, whilst loss of *h" brought about orge. Hence 
the French word orgelet for stye. 

The same root gave rise to the Italian orzo for barley and orzaiuolo 
for stye. A curious word in the same language, presumably derived from 
the same root and bringing into association the ideas of eyes and barley 
is orzare, to sail in the wind’s eye. 

In Spanish a stye is orzuelo. 

In Russian, Polish, Magyar, Czech and German the word for barley- 
corn is also applied to a stye. The derivation of the actual words there 
used I must leave to competent etymologists. 

In Arabic, barley is sha’tr, and stye sha’tra. 

Other languages would doubtless reveal a close relationship between 
barley, which has been the common pustule on the edge of the eyelid. 
In English, however, the language association is not maintained. Stye is 
given as derived from steigen, to rise, and is compared by Murray with 
early modern Dutch styghe, W. Frisian stitch and N orwegian stig, from 
which it would seem as if the rising or swelling of the inflamed lid had 
determined the name. 

W. S. Inman, Styes and Wedding Rings 
London, Churchill Livingstone, 1973 





TISSUE CULTURE METHODS FOR TESTING THE TOXICITY 
OF OCULAR PLASTIC MATERIALS 


Mirzs A. GariN, M.D., ENpLiIAM CHowcuuvecu, M.D., AND AMY GALIN 
New York, New York 


Recent clinical results in the United States, 
as well as long-term results from certain 
European centers, have stimulated interest 
in the use of intracameral lenses at the time 
of, or subsequent to, lens extraction." 
There have been a variety of configurations 
but all lenses have been of polymethylmetha- 
crylate (PMM), with the addition, in certain 
instances, of polyamide (PA) loops. Their 
more extensive use in the United States has 
aroused interest in developing simple lab- 
oratory means to determine safety and 
efficacy. 

At present, a propeller-shaped, pupillary 
supported lens has been used in a large 
clinical study at the University of Miami. 
Now in its fifth year, this study seems to 
indicate that, for certain populations, this 
lens is at least no more unsafe than cataract 
extraction.* Similarly, clinical studies at 
New York Medical College using three- 
looped, three-studded (PA) pupillary sup- 
ported PMM lenses on different populations 
have resulted in similar data. Other lenses 
include a four-looped (PA) pupillary sup- 
ported lens, looped lenses (PA) that are 
sutured to the iris, and, on occasion, an es- 
sentially solid, anterior chamber angle-sup- 
ported lens. These lenses have different 
manufacturers, different optical qualities, 
potentially different methods of sterilization, 
and conceivably induce different changes 
within the eye. Even the systems of lens cal- 
culation vary in the many American and 
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European centers in which intracameral 
prosthetics are employed.** 

Analytic methods are used to determine 
the presence of unpolymerized monomer, 
catalysts, accelerators, partially polymerized 
material, polish carriers, and the like. Such 
studies are done by gas-liquid chromatog- 
raphy, ultraviolet absorption spectroscopy, 
infrared absorption spectroscopy, and sur- 
face reflection techniques, to mention a few. 
However, concentrations of toxic materials 
—less than the lower limits determinable by 
these techniques—as well as noxious agents 
that are released slowly or that form in vivo 
will be missed. 

Tissue culture analysis’ simplifies signifi- 
cantly the determination of tissue safety of 
plastics. The change in cultured mammalian 
cell growth or the cytopathic effect of such 
materials on cells in culture, or both, are 
readily observable effects that can be used to 
screen implants for potential use. We studied 
the effect of a series of commercially avail- 
able lenses on rabbit kidney cells in culture. 


MATERIALS AND METHODS 


Three different types of intraocular lenses 
commonly employed in this country and 
Europe were obtained in the usual state 
ready for intraocular implantation. In addi- 
tion, we studied a commonly employed 
keratoprosthesis that had spontaneously ex- 
truded from a patient two years after posi- 
tioning. 

The intracameral lenses were tested in two 
different tissue culture systems, and the 
keratoprosthesis in one system. Secondary 
rabbit kidney cells (300,000/ml) grown in 
screw-capped Pyrex glass tubes were kept 
in a vertical position in a 5% CO; humidified 
incubator at 37°C. When the cell layer be- 
came confluent, the growth medium—Gibco 
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minimal essential media (MEM) with 10% 
fetal calf serum, 1% glutamine, and a mix- 
ture of antibiotics: 100 units of penicillin, 
100 ug of streptomycin, 10 pg of tetracycline 
(Achromycin), and 25 units of nystatin 
(Mycostatin) per milliliter—was withdrawn 
and replaced by maintenance medium (the 
same as above but containing only 2% fetal 
calf serum). The plastic was washed pro- 
fusely with the same mixture of antibiotics 
in Hanks' balanced salt solution, submerged 
in this mixture for four hours, and dropped 
into the tube. Tt remained at the bottom of 
the tube for the entire observation period. 

The cells growing on the side walis of the 
tube were observed daily with an inverted 
microscope and photographed. Tubes with 
the same tissue culture and handled in the 
same way, but without a lens, served as con- 
trols. 

For the second tissue culture method, sec- 
ondary rabbit kidney cells were grown the 
same way but placed in 60-mm plastic petri 
dishes. When the cells were confluent, they 
were overlaid with twice-concentrated tissue 
culture medium containing 1% agar; the 
agar overlay was allowed to solidify at room 
temperature on a flat surface. Five milliliters 
of neutral red solution was added to the 
center of the overlay surface so that it was 
equally distributed. The stain was aspirated 
after 15 minutes. The plastic material being 
tested was pressed gently and firmly into the 
agar that did not cover its anterior surface. 
The plates were then inverted and placed in 
the incubator for 24 hours. The degree of 
toxicity in this technique was determined by 
clearing the neutral red dye about the plastic 
as cells died. The layer of stained cells was 
observed daily under the microscope.’ 


RESULTS 


One implant and the keratoprosthesis were 
toxic for rabbit kidney cells. In the intra- 
cameral implant cultures, foci of rounded-up, 
doubly refractile cells started appearing on 
the third day (Fig. 1) in the injured culture, 
while the nontoxic cultures were unaltered 
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(Fig. 2). By the fifth day, the whole mono- 
layer was destroyed and dead cells were 
floating in the abnormal culture medium 
while the undamaged culture remained un- 
altered. The keratoprosthesis was especially 
toxic ; abnormal cells appeared by the second 
day and the entire culture was destroyed 
within three to four days (Fig. 3). 

Tissue culture fluid was removed from the 
tubes containing toxic plastic at the peak of 
the toxic effect (day 5), and simultaneously 
from the tubes showing no toxicity and 
centrifuged (4,000 rpm for 30 minutes) to 
sediment cell debris. The undiluted supernate 
was tested in 12 cups of Linbro tissue cul- 
ture microplates with secondary rabbit kidney 
cells, The supernate from the toxic material 
killed all the cells in three days, while the 
other supernates were inert. Cell death was 
due to chemical toxicity and not contamina- 
tion by microorganisms because contaminated 
cultures were destroyed in a uniform manner 
within 24 hours. 

The intracameral lens that was toxic had 
loops. These loops were separated from the 
lens and the experiment was repeated using 
separate culture systems for the loops and 
the optical plastic. The loops were toxic, the 
plastic was not (Fig. 4). 

We performed further experiments using 
a second implant of the toxic type. Identical 
findings were noted with respect to the time 
toxicity appeared (day 3 of incubation) and 
the intensity of tissue damage. Studies with 
additional nontoxic implants were equally re- 
producible. 

In rabbit kidney cells maintained under 
agar overlay, no toxic effects were observed 
with any of the tested specimens. 


DISCUSSION 


Because intraocular implants are so func- 
tional, the search for more effective and safe 
implants continues although such implants 
are available and have been for quite some 
time. Quality control of the products, appro- 
priate surgical indications, and surgical skill 
are the major limiting factors. The last two 
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Fig. 1 (Galin, Chowchuvech, and Galin). Left, An intraocular lens in rabbit kidney cell culture on ‘hé 
first day. Right, Lens in culture on third day, exhibiting toxicity as evidenced by rounded-up and douoly 


refractile cells (50). 


factors can be controlled, but it is difficult to 
be certain of the purity of the product. The 
tissue culture method described here is an at- 
tempt to arrive at one step using a simple 
method that bypasses rather involved physics 
and chemistry but achieves clinically useful 


answers. 





Non- 


Fig. 2 (Galin, Chowchuvech, and Galin). 
toxic implant in culture on fifth day (X30). 


Tissue culture methodology, primanly 


used in virus studies, was used in a variety 
of short-term assay techniques. There is 
that 


proach may provide time-independent esti- 


evidence, though, this in vitro ap- 


mates of toxicant receptor interaction in 


vivo.” Certainly, even for short-term studs, 
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Fig. 3 (Galin, Chowchuvech, and Galim). 1 oxicity 
of keratoprosthesis in culture on second day (X30) 
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Fig. 4 (Galin, Chowchuvech, and Galin). Top, 
Polyamide loops of implant shown in Figure 1 in 
culture on third day. Note toxicity. Bottom, Optical 
portion of implant shown in Figure 1 in culture on 
third day. Note absence of toxicity (50). 


the ease with which large numbers of im- 
plants can be screened makes this method 
highly desirable. 

The agar diffusion method that was 
used to study plastics including contact lenses 
is obviously not as sensitive as the simple 
tube-tissue culture technique. For our ex- 
periments, at least, the presumption is that 
if toxic products were present, they could 
not readily diffuse through the agar in suffi- 
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cient concentrations to destroy the cells and 
eliminate the pink color of the supravital 
stain during the period of normal cell sur- 
vival in this system. The technique was 
successful in studying pieces of plastic of 
peculiar configurations not amenable to sim- 
ple culture. 

In vitro testing is obviously not sufficient 
to justify in vivo conclusions without more 
information. In vivo testing in other species 
is not adequate to justify conclusions in 
human beings. For example, Dacron polymer 
film placed subcutaneously in rodents is 
carcinogenic but in one form or another 
was used in virtually all human organ sys- 
tems, including the eye.1' Howeves, if chem- 
ical cell culture and appropriate short- and 
long-term animal studies all indicate safety, 
the simplest technique (culture) may then 
be used as an initial screening method. 

The "vertical-tube" culture method may 
also be used as a quantitative toxicity test. 
At specific intervals after incubation, 0.1-ml 
aliquots of tissue culture medium can be 
removed, replaced by the same volume of 
fresh medium, and assayed for toxicity in 
secondary rabbit kidney cells grown in Lin- 
bro microplates. This determines the dilution 
that produces a specific degree of toxicity 
and also provides information on the kinetics 
of appearance and accumulation of toxic 
substances. In our studies, for example, the 
three-day incubation period before a toxic 
effect was noted seems to indicate that the 
critical concentration of the material needed 
to produce a visible toxic effect on the cells 
in culture had been achieved. 

Critics condemning intraocular lens implan- 
tation have reacted without prior knowledge 
of the chemistry of plastics, without adequate 
knowledge of the differences in lens fixation, 
without prior animal experimentation to de- 
termine toxicity and enhance surgical skill, 
and without the initial insight to evaluate 
results in order to eliminate flaws.!? If cor- 
neal dystrophy occurs because a lens loop 
touches the cornea, condemnation of implants 
is inappropriate and a more suitable approach 
to fixation is required. Similarly, inflamma- 
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tion occurring as a result of implantation 
indicates the need for better standards of 
inertness, not diffuse criticism of implants. 
If the patient requires a 7-diopter myopic 
correction after implantation, it is not the 
fault of the implant but a reflection of the 
need to develop expertise in determining the 
optical power of the necessary prosthetic. 

Virtually all aspects of potential errors 
due to implantation, except the inertness of 
the product, are in the hands of the surgeon.** 
With the development of a simple, effective 
tissue culture screening method, the elimina- 
tion of one component of such a potential 
error seems possible. 


SUMMARY 


A screening method using tissue culture 
techniques determined inertness of ocular 
alloplastics, Secondary rabbit kidney cells re- 
vealed the presence of toxic constituents by 
absence of growth or cytopathic changes, or 
both. The optical portions of the lenses stud- 
ied were nontoxic, whereas the polyamide 
loops of one lens were toxic. A kerato- 
prosthesis that had been in situ in a patient 
for two years was highly toxic in culture. 
A neutralized agar overlay technique was 
not sufficiently sensitive to screen anterior 
chamber implants. 

The tissue culture technique, in combina- 
tion with chemical, optical, and animal ex- 
perimentation, may be helpful in determining 
which implant systems are most suitable for 
in vivo use. 
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SUBRETINAL CYSTICERCOSIS 


R. S. BARTHOLOMEW, F.R.C.S. 
Edinburgh, Scotland 


Cysticercosis is the most common ocular 
Platyhelminth infection.! The most favored 
site in the eye is subretinal,^* with the para- 
site entering through the posterior ciliary ar- 
teries, Symptoms may be absent initially, but 
they always develop as the cyst increases in 
size, until the eye is destroyed by the chronic 
inflammatory reaction. This reaction is prob- 
ably initiated by the release of chemical 
toxins from the parasite and is usually ac- 
centuated on its death. 

The Cysticercus cellulosae, or the larval 
stage of Taenia solium, occurs in human 
beings after ingestion of the eggs. The eggs 
hatch in the upper intestine, as in the pig 
(the usual host) ; the embryos travel through 
the vascular and lymphatic channels to the 
tissues, where they develop into “bladder 
worms." Completion of the life cycle re- 
quires that the viable cvsts—the adult worms 
then developing in the intestine—be eaten by 
man. 

The prognosis in untreated cases is uni- 
formly poor and successful treatment lies in 
early surgical removal, although destruc- 
tion of the parasite in situ by diathermy,’ 
light coagulation,** and cryoapplication* may 
be successful. 

This paper describes two cases of sub- 
retinal cysticercosis. One parasite was re- 
moved intact but vision was lost through 
vitreous hemorrhage. A minute parasite, 
0.3 mm 1n diameter, was discovered at the 
macula in the other patient, and appears to 
be the smallest described. Both patients were 
South African Bantu-speaking blacks at 
the St. John Eye Hospital, Johannesburg. 


From the Department of Ophthalmology, Univer- 
sity of Edinburgh, Edinburgh, Scotland. 

Reprint requests to R. S. Bartholomew, Depart- 
ment of Ophthalmology, Princess Alexandra Eye 
Pavilion, Chalmers Street, Edinburgh, EH3 9HA 
Scotland. 


CASE REPORTS 


Case 1—A 25-year-old woman complained of poor 
sight in her right eye for some months. By examina- 
tion, visual acuity was R.E. : counting fingers; L.E.: 
20/20. There was a subretinal cyst situated at the 
posterior pole of her right eye (Fig. 1). It was 
slightly oval and 3 to 4 disk diameters wide, with a 
single central scolex. The cyst was alive and move- 
ment was seen. There was edema, hemorrhage, and 
vascular sheathing over the lower part of the cyst. 
The optic nerve head was also edematous and hyper- 
emic. Fluorescein angiography showed leakage from 
the surrounding vessels and from the vessels on the 
nerve head but the cyst showed no dye uptake. 

The cyst was removed intact. A canthotomy and 
division of the lateral rectus muscle were used to 
increase exposure of the posterior pole. Massive 
vitreous hemorrhage followed, although diathermy 
had been used, and sight was permanently lost. 

Case 2—A 50-year-old man complained of poor 
sight in his left and only eye, with a visual acuity of 
20/200. The right eye had been lost through injury. 
Visual acuity was no light perception. The posterior 
pole of the left eve contained a small subretinal cyst 
at the fovea, one-fifth disk diameter across, or ap- 
proximately 0.3 mm. It contained a single central 
scolex. The cyst was alive and active, with wavelike 
undulating movements. There was retinal edema 
around the cyst, with some superficial retinal hemor- 





Fig. 1 (Bartholomew). Case 1. Subretinal cyst; 
retinal and optic head edema and vasculitis. 
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rhage and a deeper, probably choroidal, hemorrhaze 
( Figs. 2 and 3). 
The patient refused treatment. 


DISCUSSION 


The clinical feature of a single scolex in 
a visible, translucent, mobile cyst in both 
cases makes the diagnosis unmistakable. 

The cyst in Case 2, approximately 1 mm 
in diameter in globular form, is probably 
the smallest discovered in the human eye 
but it had already excited considerable exu- 
dative and vascular response, causing edema, 
vascular change, and superficial and deep 
hemorrhage. The cyst in Case 1 had caused 
similar but more widespread reactions that 
had spread to involve the surrounding retina 
and optic nerve. 

Since there seemed to be no alternative, 
we attempted to remove the cyst in Case 1. 
We would have attempted to destroy the 
smaller parasite in situ in Case 2, in spite 
of experimental findings in rabbits where 
small cysts, 0.1 mm X 0.2 mm, were de- 
stroyed spontaneously. The removal was 
difficult due to its macular site. Diathermy 
was applied along the lower border of 
the cyst. The sclera was opened in the area 
of diathermy and the cyst gently "milked" 
out. 

During the procedure adequate access to 





Fig. 2 ( Bartholomew). Case 2. Subretinal cyst at 
fovea. Retinal edema and hemorrhage. 
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Fig. 3 (Bartholomew). Case 2. Subretinal cyst at 
fovea. Change in shape of living cyst (compare with 
Figure 2). 


the back of the eye was difficult to attaim. A 
large canthotomy was done, the lateral rectus 
muscle was divided, and the eye was maxi- 
mally rotated.'^"' Despite these procedures, 
localization and incision of the sclera were 
extremely difficult, probably accounting for 
the massive vitreous hemorrhage that fol- 
lowed. A more extensive approach, lateral 
orbitotomy or Krónlein procedure,” would, 
in retrospect, have been advisable. 

The cyst from Case 1 measured 4 mm in 
diameter before fixation. It showed char- 
acteristic features of the larva of T. selium 
(Fig. 4)—a single scolex with suckers and 
hooks (Fig. 5)—and the gland-shaped folds 
in the neck and membrane of the cyst wall. 


SUMMARY 


Subretinal cvsticercosis was discovered in 
two South African Bantu-speaking backs. 
A 50-year-old man had a live, mobile, sub- 
retinal cyst, 0.3 mm in diameter, at the 
macula of his only eye, causing retinal edema 
and superficial and deep hemorrhage. X 25- 
year-old woman had a 6-mm wide, live, 
mobile cyst at the posterior pole of her right 
eye, surrounded by retinal edema, hemor- 
rhage, and vasculitis involving the disk This 
cyst was removed intact, after division 5f the 
lateral rectus muscle and maximum rctation 
of the eye. Massive vitreous hemorrhage 
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Fig. 4 (Bartholomew). Case 1. Section of whole cyst showing scolex, suckers, neck, 
and body membrane (hematoxylin and eosin, x20). 


Fig. 5 (Bartholomew). Case 1. Detail of Figure 4 
showing individual hook (hematoxylin and eosin, 


x100). 
<K« 





— — ———— —Ó — 


occurred despite diathermy application, and 
vision was lost. Localization and incision of 
the sclera were difficult; in retrospect, a 
lateral orbitotomy would have been advisable. 
Histology of the cyst showed typical features 
of the larva of Taenia solium—a single 
scolex with suckers and  hooks— gland- 
shaped folds in the neck and membrane of 
the cyst wall. 
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Chap. 15:25. Hail in the eye (chalazion) requires excision. The same 
applies to pus collected in the (anterior chamber of the) eye in the 
illness hypopion. Most of this should be treated with dissolving medica- 
tions, not with something that will effect a strong drying action. When 
the major portion (of the pus) will have been expelled, the remainder 
will congeal. It will also be eliminated (eventually) by (outward) 
movement (out of the eye), just as occurs in head illnesses, until the 
entire pus will have descended downward (out of the eye). Finis 
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A DISPOSABLE VITREOUS CUTTER-ASPIRATOR WITH 
ELECTRONIC VACUUM CONTROL 


Francis A. L'EsrERANCE, Jr., M.D., WILLIAM A. James, Jr., M.D., 
Tuomas A. Hewson, AND Jay A. FLEISCHMAN 
New York, New York 


A number of patients experience loss of 
sight due to the presence of blood, mem- 
branes, or other opacities in the vitreous. Sev- 
eral tools and techniques for extracting this 
material from the vitreous cavity have been 
reported.!-1? 

A new vitrectomy system has been de- 
veioped to incorporate all needed functions 
and to overcome such past problems as exces- 
sive or inadequate suction, lack of vacuum 
level monitoring, incarceration of vitreous 
membranes or retina in the cutting orifice, 
dull cutting surfaces, and the inability to re- 
flux tissues caught in the suction-cutting 
aperture. This new system, the Ophthalmic 
Surgical System LJX-100, comprises three 
major components: a surgical cutter, instru- 
ment console, and foot switch (Figs. 1 and 
2). The surgical tool aspirates and cuts 
minute masses of unwanted material through 
an illuminated intake orifice near the tip of a 
15-gauge cannula. Simultaneously, Ringer’s 
solution is infused to replace withdrawn ma- 
terial and maintain intraocular pressure at 
prescribed levels. All functions of the cutter- 
aspirator are controlled by the instrument 
console to which the cutter is connected by an 
umbilical cord of tubes, wires, and a fiber 
optic light guide. The instrument console con- 
tains a pump, light source, and programmed 
electronic logic, with monitoring instruments 
and controls mounted on the front panel. A 
foot-actuated switch allows the surgeon to 
select any one of five modes of operation. 

Surgical cutter-aspirator—The major ele- 
ment of this vitreophage is the aspirating 
cutter. The cutter tip is approximately 2.7 
mm in diameter, and is constructed of two 


From the Edward S. Harkness Eye Institute, New 
York, New York. 

Reprint requests to Francis A. L’Esperance, Jr., 
M.D., 1 E. 71 St, New York, NY 10021. 


concentric cannulae. The inner cannula is 
free to move up and down past an orifice 
near the tip of the outer cannula (Fig. 3). A 
controlled vacuum through the inner cannula 
draws blood-laden vitreous into the orifice 
when the cannula is in the “up” position. As 
the inner cannula moves downward past the 
orifice, it shears the entrapped mass. As long 
as the cutter remains closed, the vacuum 
level in the inner cannula increases and with- 
draws the detached mass. When the inner 
cannula moves upward, any residual increase 
in vacuum momentarily accelerates aspira- 
tion of the next minute mass of blood-laden 
vitreous, and the process repeats. 

Motion of the inner cannula is affected by 
a tubular electrical solenoid energized by 
control circuits in the main console. The 
solenoid drives the cutter downward, and a 
spring returns it to the original position. The 
tip of the inner cannula is ground with a 
conical grinder from the inside outward to 
form an edge of exceptional sharpness. This 
results in a clean guillotine cutting device. 

A fiber optic light guide within a 26-gauge 
stainless steel sheath is attached to the outer 
cutter-cannula. Its end is within 1 mm of the 
intake orifice to illuminate the cutter during 
the operation. A 26-gauge infusion cannula 
is also attached to the outer cutter-cannula. 
The infusion cannula is opposite the light 
guide (Fig. 4). 

Five flexible lines, approximately 3 feet 
in length, connect the surgical tool to the 
instrument console. These are the aspirating 
tube, infusion tube, fiber optic light guide, 
and two wires from the solenoid coil. The 
main housing of the surgical tool measures 
34 inches in diameter by 4 inches long. It is 
enveloped in a rubber sleeve to contain the 
infusion tube, electrical wires, and light guide, 
and to ensure its sterility. 
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Fig. 1 (L'Esperance and associates). The instrument console and the disposable vitreous cutter ( fore- 
ground). 
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Fig. 2 (L'Esperance and associates). Diagram showing major components of LJX-100 vitreous cutter- 
aspirator system. 
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Fig. 3 (L’Esperance and associates). Schema of the oscillatory action of the concentric cannulae draw- 


ing vitreous debris through the cannula. 


The surgical cutter was designed as a dis- 
posable product, to be used for one operation 
only, thus assuring the sharpness of its cutter 
and its sterility. 

Instrument console—This unit monitors 
critical parameters of the system and controls 
all functions of the vitreophage. The console 
includes: a syringe withdrawal pump, fluid 
control valves, pressure transducers, and 
electronic controls. The motorized with- 
drawal pump produces a vacuum in the as- 
piration tube. It uses a 30-ml syringe, and 









AP E: INFUSION 
zi L^ p a CANNULA 
LIGHT GUIDE Be a B A 


Fig. 4 (D'Esperance and associates) Schema 
showing the position of the (left to right) fiber 
optic light guide, vitreous cutter cannulae, and the 
infusion port. 


withdrawal rates may be varied from 0.005 
to 25 ml/min. A magnetic clutch between 
the pump motor and drive screw allows in- 
stantaneous control of the pump syringe. 
Four solenoid-actuated clamps are available 
to serve as fluid control valves by occluding 
the flexible tubes which comprise the fluid 
system (Fig. 5). Only these solenoid clamps 
are utilized presently, but the fourth clamp 
and its circuitry have been built into the 
apparatus so that an additional infusion or 
reflux pressure system could be used if de- 
sirable. Pressure transducers indicate the 
pressure levels at two points in the aspiration 
line. The light source is a 50-W quartz halo- 
gen lamp with a life of 5,000 hours. The in- 
tensity of this source may be set by a con- 
trol on the instrument panel. A 3/32 inch-di- 
ameter fiber optic light guide connects the 
light source to the surgical tool. 

The console is adaptable to any vitreous 
infusion-suction cutter device by a simple 
interlock. This arrangement allows various 
vitreophage instruments to be operated with 
precise suction and infusion control, while 
maintaining their original mechanical cutting 
coniponents. 

Input parameters—There are seven input 
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parameters in this system which must be set 
prior to operation, Five of these are set by 
adjustment knobs on the front panel of the 
instrument console with controls on a 0-10 
scale to simplify setup, record-keeping, and 
experimentation. These are: vacuum con- 
trol, 0-50 mm Hg; pump speed, 0.005-25 ml/ 
min; light intensity, 0 to 50 W; cutter fre- 
quency, 0.5 to 2 cps; percent cutter closed, 
20 to 80. 

The two additional parameters are set by 
adjusting the height of intravenous bottles 
containing Ringer's solution. The infusion 
intravenous device 1s adjusted to control the 
intraocular pressure during the operation. 
The reflux intravenous device is set to pro- 
vide sufficient back pressure in the aspiration 
tube to return withdrawn material in the 
cutter to the eye in the event of emergency. 
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Fig. 5 (L'Esperance 
and associates). Schema 
of the various tubes and 
control valves comprising 
the fluid system of the 
vitreophage. 


ra 


VITREOUS CUTTER-ASPIRATOR 


BING  |- 
rr 


|< 
] SILASTIC 
“| TUBING 


SURGICAL ASPIRATING- 


677 


These seven controls allow the surgeon to 
adjust the system in advance to fit his par- 
ticular technique and the conditions present 
in each operation. 

Modes of operation—The LJ] X-100 system 
has five modes of operation. The surgeon 3 
may select any operating mode by depressing 
a foot switch or labeled pushbutton on the 
face of the console panel. The individual E 
modes can only be used singly and cannot be 
used in combination, although the necessary 
combined functions are incorporated in the 
various modes. 

Mope 0—rEADY—Foot switch not actu- Y 
ated. The cutter is closed. The syringe pump E 
is off, infusion and aspirating valves are 
closed. All subsystems are off but ready. 

Mope 1—NORMAL OPERATION—Green foot 
switch down. The cutter cycles automatically. 
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The syringe pump operates to maintain 
vacuum control level. Infusion and aspirat- 
ing valves open. 

MODE 2—EMERGENCY REFLUX—Red foot 
switch down. The cutter opens and halts. The 
aspiration valve closes, and intravenous re- 
flux valve opens. Infusion valve closes. 

Mone 3—vAcUUM oNLY— Blue foot switch 
down. The infusion and aspirating valves 
open ; the syringe pump operating. Cutter re- 
mains open. 

Mope 4—cut oNLv— Yellow foot switch 
down. This puts the cutter down each time 
the yellow foot pedal is depressed, Mode 4 is 
used with Mode 3 only. 

These modes allow the surgeon to respond 
to any circumstances during the course of an 
operation. These circumstances include emer- 
gency (Modes 0, 2), manual operation 
( Modes 3, 4), and normal (Mode 1). 

Control panel—This panel contains moni- 
toring instruments, input controls, and 
operation switches. The panel is arranged 
and marked for ease of operation, quick ref- 
erence, and instruction (Fig. 1). 

Operating instructions—At the time of 
operation, the following items must be sterile 
and ready to use: (1) surgical cutter and 
connecting wires; (2) infusion and aspirat- 
ing tubes; (3) light guide; (4) fluid circuit 
tubes; (5) 30-ml glass syringe and connect- 
ing units; (6) pressure transducers, domes, 
needles; and (7) saline solution, intrave- 
nous bottles, and tubing. Items 1, 2, 4, and 7 
are sterile, disposable and designed for one- 
time use only. Items 3 and 5 can be sterilized 
by autoclaving, and item 6 can be sterilized 
by immersing in a solution of Cidex. 

The surgical cutter-aspirator (or vitreo- 
phage) is connected to the instrument con- 
sole by stages. 

The fluid circuit template that has been 
autoclaved as a unit with the fluid circuit con- 
trol lines is positioned at the side of the in- 
strument and locked into place. 

The 30-ml syringe is mounted on the pump 
carriage adjusted to the starting position, and 
then connected by a short intravenous tube 
to the fluid lines and template system. 
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The intravenous bottles containing Ring- 
er’s solution are connected to the reflux and 
infusion inlets of the fluid circuit-template 
system, and the infusion and reflux bottles 
are adjusted to a height, approximately 32 
and 42 inches, respectively, above the level of 
the patient’s eye. 

The two pressure transducers are then 
mounted in their clips and connected to the 
fluid circuit system. 

The light guide is connected to the vitreo- 
phage, and the distal end is inserted into the 
receptacle in the lamp box. 

The solenoid wire plug is connected to the 
receptacle on top of the instrument con- 
sole, and a small rubber sleeve is drawn over 
the infusion and reflux fluid lines, as well 
as the electrical wire from the vitreophage 
handle to the receptacle location on the con- 
sole. This ensures that the entire umbilical 
cord from the vitreophage to the console 
remains sterile and can be handled. 

The seven input parameters are then set 
to the desired levels required for the par- 
ticular case. These seven parameters are 
vacuum control, pump speed, light intensity, 
cutter frequency, percent the cutter is closed, 
the height of the infusion intravenous bottle, 
and the height of the reflux intravenous 
bottle. 

The power is then turned on and air is 
bled from the fluid lines so the entire tubular 
system is filled with Ringer’s solution, The 
power, pump, lighting, and control panel 
switches are then activated, and all foot and 
manual controls are checked. The reflux 
pedal is depressed in order to operate the 
cutter and to bleed air from all fluid lines 
extending to the hand-held vitreophage. The 
vacuum setup switch is then pushed and held 
until the cutter vacuum reaches the desired 
control level. The LJX-100 system, when 
activated in this manner, is ready to operate 
in any mode within the boundary conditions 
represented by the value of the seven input 
parameters. 


RESULTS 


At present, this instrument has proved use- 
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ful in a limited series of 11 patients who 
underwent vitrectomy surgery. The infusion 
and suction systems appear to be delicately 
integrated, and sudden deflation of the globe 
or severe incarceration of vitreous mem- 
branes because of excessive suction or gross 
imbalance of the infusion and suction rates 
have not occurred. Without controlled fluid 
circuits, these problems can exist. This in- 
strument has functioned without operative 
complication during this clinical series. 

We have cut and removed vitreous mem- 
branes of various thickness without difficulty. 
The oscillatory cutting mode of the tip per- 
mits a more effective guillotine lysis of mem- 
branous sheets, particularly those extending 
from the optic nerve head. The open phase of 
the cutter can be varied to assist the entrap- 
ment of vitreous strands or membranous 
sheets requiring slightly prolonged vacuum 
levels or molding. 

Ten eyes had vitreous opacities secondary 
to diabetic retinopathy, and one eye had dense 
vitreous fibrin as a result of hypertensive 
retinopathy and vascular rupture. All 11 eyes 
were cleared of most vitreous debris, with 
early improvement in vision in seven pa- 
tients, Visual acuity ranged from light per- 
ception to 20/40 in the most improved eye to 
one Snellen line increase in the least-im- 
proved eye. Three eyes failed to improve and 
maintained their relatively poor vision, and 
one eye decreased from 20/400 to hand 
movements because of a small postoperative 
vitreous hemorrhage. Two eyes had pre- 
viously undetected retinal detachments which 
were then repaired. 


DISCUSSION 


The entire infusion and suction-cutting 
components of the LJX-100 system are dis- 
posable at the end of each surgical procedure. 
THis ensures absolute sterility and the high- 
est degree of sharpness of the vitreous cutter. 
In operation, the cutter is simply removed 
from its sterile container, connected to the 
reflux and infusion fluid lines and the elec- 
trical circuits, flushed with Ringer's solution 
after the rubber sleeve has been placed over 
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the tubing, and is then ready for surgery. 

A second important feature is that tae 
vacuum level in the aspirating line at the 
cutter may be set in advance and is controlled 
automatically during the operative proee- 
dure. A control circuit can regulate the 
syringe pump in order to maintain the 
vacuum at the prescribed level. In the vn- 
likely event the transducer fails, the swisch 
VCB on the front panel allows the surgeon 
to bypass the vacuum control, and ‘he 
vacuum level is then maintained by visaal 
control during the rest of the operative pro- 
cedure ( Fig. 6). 

During the course of vitreous surgery, he 
vacuum within the cutter circuit could in- 
crease if a thick membrane momentarily 
clogged the cutting aperture; a slight rise in 
the vacuum level would activate an audible 
alarm and reduce the vacuum accordingly to 
the normal vacuum level. The maximum 
vacuum level can be set prior to, or dumng 
surgery, depending on the type of vitreous 
membranes and debris encountered. Further- 
more, a control valve in the aspirating tube 
closes approximately 10 msec before the 
reflux opens (emergency mode) in orde- to 
maintain the vacuum in the syringe. This 
allows the surgeon to return to the nommal 
operation mode with minimal vacuum loss 
following emergency reflux. 

The automatic and manual reflux system 
is built into the fluid circuitry so that small 
particles of vitreous that might inadvertently 
become incarcerated in the cutting aperture 
can be expelled by a small back flush of 
Ringer's solution. This reflux procedure can 
be utilized at any time by activating the re- 
flux foot switch on the surgeon's foot con- 
trol panel. 

The foot control panel allows multiple 
modes of operation for the vitreous cutter by 
means of the four switches beneath the sur- 
geon's feet. Because the various phases af the 
vitreous surgery are placed directly under 
the control of the surgeon without invo-ving 
any manipulation or change of attitude cf his 
hand, the precision of the operative proce- 
dure can be greatly enhanced. 
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Fig. 6 (L'Esperance and associates). Schema of the vitreophage fluid system and automatic vacuum 


control and alarm monitors. 


SUMMARY 


A sophisticated instrument system for per- 
forming vitreous surgery includes a dispos- 
able surgical tool, with all connecting tubing 
incorporated in a sterile template that is easy 
to assemble prior to surgery, The instrument 
console and foot switches provide all neces- 
sary surgical options, with a maximum de- 
gree of safety, for precise vitreous suction 
and infusion control with the disposable 
vitreophage or other available vitreous cut- 
ters. 

ACKNOWLEDGMENTS 


The John A. Hartford Foundation provided par- 
tial support of this project. Mr. Ray Hibbert and 
Ms. Betsy Hewson assisted with the construction of 
the instrumentation. The Becton-Dickinson Co., the 
Harvard Apparatus Co., and the Electro-Fiber Optic 
Corp. (division of Valtech Corp.) provided financial 
and technical assistance. Miss Gloria Spevacek and 
the Medical Illustration Department of the Bronx 
Veterans Administration Hospital provided the in- 
strument diagrams. 


REFERENCES 


1. Shafer, D. M.: Vitreous implants in retina 
surgery. In Schepens, C. L. (ed.): Importance of 


the Vitreous Body in Retina Surgery with Special 
Emphasis on Reoperations. St. Louis, C. V. Mosby 
Co., 1960, pp. 131-138. 

2. Freeman, H. M., Couvillion, G. C, and 
Schepens, C. L.: Vitreous surgery. 2. Instrumenta- 
tion and technique. Arch. Ophthalmol. 77 :681, 1967. 

3. Machemer, R., Buettner, H., Norton, E. W. D., 
and Parel, J. M.: Vitrectomy. A pars plana ap- 
proach. Trans. Am. Acad. Ophthalmol. Otolaryngol. 
75 :813, 1971. 

4. Machemer, R., Parel, J. M., and Buettner, H.: 
A new concept for vitreous surgery. 1. Instrumen- 
tation. Am. J. Ophthalmol. 73:1, 1972. 

5. Machemer, R.: A new concept for vitreous 
surgery. 2. Surgical technique and complications. 
Am. J. Ophthalmol. 74:1022, 1972. 

6. Machemer, R., and Norton, E. W. D.: A new 
concept for vitreous surgery. 3. Indications and 
results. Am. J. Ophthalmol. 74:1034, 1972. 

7. Peyman, G. A., and Dodich, N. A.: Experi- 
mental vitrectomy: instrumentation and surgical 
technique. Arch. Ophthalmol. 86:548, 1971. 

8. Aaberg, T. M., and Machemer, R.: Vitreous 
band surgery. Instrumentation and surgical tech- 
nique. Arch Ophthalmol. 87 :542, 1972. ° 

9. Straatsma, B. R., Griffin, J. R., and Kreiger, 
A. E.: Stereotaxic intraocular surgery. Use in 
vitreous and posterior segment surgery. Arch. 
Ophthalmol. 88:325, 1972. 

10. Douvas, N. G.: The cataract roto-extractor 
(a preliminary report). Trans. Am. Acad. Ophthal- 
mol. Otolaryngol. 77:792, 1973. 


ATYPICAL RETINITIS PIGMENTOSA MASQUERADING AS A 
NERVE FIBER BUNDLE LESION 


JonaTHAN D. Tror, M.D. 
Washington, D.C. 
AND 


DoNarp R. Bercsma, M.D. 
Bethesda, Maryland 


Typical cases of retinitis pigmentosa gen- 
erally present no diagnostic problems. Pa- 
tients often complain of marked night vision 
difficulty, the fundi show ring-shaped equa- 
torial bands of spicular pigmentation, and 
the electroretinograms (ERG) are of neg- 
ligible amplitude. 

There is an unusual, though not rare, 
form of retinitis pigmentosa that does pre- 
sent diagnostic problems. Called “sector” or 
“asymmetric” retinitis pigmentosa, this vari- 
ant manifests minimal symptoms, signs, and 
ERG changes." Because of its muted ex- 
pression and its peculiar tendency to affect 
the posterior retina in an asymmetric fashion, 
this entity may mimic other diseases that con- 
front the ophthalmologist. In the following 
case, a patient was needlessly subjected to a 
protracted work-up for optic nerve and 


chiasmal disease, and then mistakenly labeled 


as having “low-tension glaucoma.” 


CASE REPORT 


A 56-year-old white man was admitted to Mal- 


colm Grow U.S.A.F. Medical Center in 1967 for syn- 
copal attacks. Ophhalmological examination revealed 
bilateral, superior, arc-like visual field defects (Fig. 
1). The remainder of the ocular examination was re- 
ported to be normal, including best-corrected visual 
acuities: R.E., 20/20, L.E., 20/20; ocular tensions 
by applanation tonometry: R.E., 19 mm Hg, L.E., 
19 mm Hg; and outflow facilities: R.E., C = .16, 
L.E., C = .15. In the absence of corroborative signs 
of glaucoma, the ophthalmologist considered the pos- 
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sibility that the visual field defects might represent 
an atypical manifestation of chiasmal disease? 3ut 


arteriography and pneumoencephalography were meg- - 


ative, so the diagnosis of low-tension glaucoma was 
made by exclusion and the patient was placed on 196 


pilocarpine in both eyes, four times a day intermit- 


tently for six years. During this period visual fields 
remained essentially unchanged. 

In October 1973, a history of mildly progressive 
night-blindness of at least ten years' duration was 
elicited. Visual acuities and ocular tensions were 
unchanged, but an ophthalmoscopic examination re- 


vealed a well-demarcated, circular band of deoig- 


mented retina extending circumferentially from the 
optic disk in a curved band about 10 to 20 degrees 
from the fovea inferiorly around to the median r= phe 
in both eyes (Fig. 2). The remainder of the exami- 
nation was normal in both eyes. 

Visual fields plotted in November 1973, shewed 
no change from 1967 with the same isopters (Fig. 3). 


Using smaller isopters, however, the defects were 


recognized as ring-shaped, not arcuate, with margins 
extending below the horizontal meridian. Fluorescein 
angiography in both eyes showed a ring-shaped pig- 
ment epithelial defect with increased choroidal trans- 
mission; its margins extended above the median 
raphe, beyond the area appearing ophthalmos-opi- 
cally abnormal (Fig. 4). 

Electroretinographic tracings revealed redu-tion 
of rod-mediated amplitudes to one third of normal 
and mild reduction of cone amplitudes in both eyes 


with normal time course. Dark adaptation studies 


showed thresholds elevated 4 log units in the area of 
the inferior retina at 15 degrees from fixation ele- 
vated 2 log units in the superior retina at 15 dezrees 
from fixation; and elevated at least 1 log unit bove 
normal in all other retinal areas tested. 

These findings are consistent with the diagnosis 
of an atypical form of retinitis pigmentosa, some- 
times described as sector or asymmetric. A review 
of the patient's family history revealed no previous 
case of tapetoretinal degeneration, but the pasent's 
parents are second cousins. 


DISCUSSION 


This atypical form of retinitis pigmentosa 
is an effective mimic of lesions manifesting 
nerve fiber bundle defects, as in glaucoma- 
tous, optic nerve, and chiasmal disease. 
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Fig. 1 (Trobe and Bergsma). Visual fields plotted in 1967, showing superior arc-like scotomas inter- 
secting blind spots at 15 degrees eccentric to fixation. These were interpreted as typical Bjerrum’s scotoma 


nerve fiber bundle defects. 


In his original report in 1937, Bietti* 
termed this form of the degeneration sector 
retinitis pigmentosa because retinal involve- 
ment and visual field defects appeared to 
affect one or two quadrants and to spare 
others. Krill, Archer, and Martin? later 
pointed out that this sparing was only rela- 
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tive, since apparently uninvolved retina also 
showed elevated dark adaptation thresholds. 
He thus suggested that the term asymmetric 
retinitis pigmentosa be used instead. 

since Bietti’s first case, 38 reports have 
established some distinctive characteristics of 
this atypical form." The standard type of 


RIGHT 


Fig. 3 (Trobe and Bergsma). Visual fields plotted in 1973, showing no significant change with the Vie 
and le isopters, but the Ise shows that scotemata are actually incomplete ring defects. 





Fig. 2 (Trobe and Bergsma). Top, 
Posterior pole of right eye in patient 
with asymmetric retinitis pigmentosa, 
demonstrating circumferential band 
of atrophic retina extending inferiorly 
from optic disk. Bottom, posterior 
pole of left eye in patient with asym- 
metric retinitis pigmentosa, demon- 
strating circumferential band of atro- 
phic retina extending inferiorly from 
optic disk. 
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retinitis pigmentosa is usually detected early 
in life, shows florid signs and symptoms, 
and progresses relentlessly toward severe 
visual loss. The asymmetric variant is dis- 
covered in adulthood and often incidentally, 
since patients may only have mild night 
vision problems. Although progression of 
retinal changes and visual field defects have 
been noted in some patients, this usually has 
been extremely slow, rarely reaching dis- 
abling proportions. According to several au- 
thors,'"^* this subtle clinical presentation may 
allow many cases to go undiagnosed. Hence, 
its incidence may be greater than the scarcity 
of reported cases might suggest. 

Although typical retinitis pigmentosa may 
have an early predilection for the inferior 
temporal quadrant, it rapidly spreads to in- 
volve all quadrants in a ring-shaped equa- 
torial distribution. The sector type almost 
always starts in the inferior nasal quadrant 
and spreads temporally. Unlike the usual 
mid-peripheral presentation of typical ret- 
initis pigmentosa, this form affects the 
posterior retina early in its course, so that 
the ring defect plotted on field charts may 
occur 15 degrees eccentric to fixation and 
cut through the physiologic blind spot. ?? 
It is this crucial feature that may lead to 
confusion with lesions producing arcuate 
defects. 

In the case presented here, the bilateral, 
arc-like visual field defects connected to the 
blind spot were naturally assumed to origi- 
nate from Bjerrum's scotoma, or nerve fiber 
bundle. Six years later, probing of the slope 
of the scotomas with smaller isopters led to 
the discovery of the true defects—incomplete 
superior ring scotomas. These scotomas cor- 
responded to the inferior retinal pigmentary 
changes which happened to intersect the 
optic disks. 

The other definitive steps in establishing 
the correct diagnosis in asymmetric retinitis 
pigmentosa are the ERG and dark-adaptation 
studies. In the present case, the rod-mediated 
ERG amplitude was one third of normal, 
demonstrating mild but widespread receptor 
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Fig. 4 (Trobe and Bergsma). Top, Fluorescein 
angiogram in arteriovenous phase in right eye. Bot- 
tom, Increased choroidal transmission in a circum- 
ferential band in left eye, most apparent inferiorly 
but present superiorly as well. This area of retinal 
pigmentary atrophy corresponded to the ophthalmo- 
scopic appearance and the visual field defect in each 


eve. 


disease. Dark-adaptation thresholds showed 
the diagnostic elevation within the ring with 
less, but still significant, elevation in normal- 
appearing retina. 


SUMMARY 


"Sector" or “asymmetric” retinitis pig- 
mentosa was mistaken as bilateral nerve fiber 


== a a i- 


| 
| 





686 AMERICAN JOURNAL OF OPHTHALMOLOGY 


bundle defects in a 56-year-old man for six 
years, leading to an unnecessary work-up for 
anterior visual pathway disease and to an in- 
correct diagnosis of low-tension glaucoma. 

Confusion arises because this variant may 
present with bilateral, superior, half-ring 
visual field defects that intersect the blind- 
spots. These defects may be misplo:ted as 
typical arcuate Bjerrum's scotomas. The oph- 
thalmoscopic changes that correspond to 
these visual field defects may be so subtle 
as to be overlooked. Fluorescein angiography 
helps bring out the retinal lesions, and mod- 
erately subnormal electroretinographic and 
dark adaptation studies are definitive. 
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EXOGENOUS FUNGAL ENDOPHTHALMITIS 
CAUSED BY.PAECILOMYCES 


Mertyn M. Ropricues, M.D., anb DovcGrAs MacLeop, M.D. 


Philadelphia, Pennsylvania 


Fungal infection caused by Paecilomyces 
organisms is extremely rare in man, although 
these saprophytic fungi are common labora- 
tory contaminants. We describe a case of 
exogenous posttraumatic intraocular infec- 
tion caused by Paecilomyces. To our knowl- 
edge only one other case of ocular infection, 
with focal scleral involvement, by this or- 
ganism has been reported.' 


CASE REPORT 


On Sept. 16, 1973, a 17-year-old white boy was 
struck in the left eye with a large nail while hammer- 
ing nails in a barn. An ophthalmologist at a com- 
munity hospital discovered a large 12-mm oblique 
corneal laceration and an iris tear with total hv- 
phema. Visual acuity was light perception. The 
corneal laceration was sutured the same day. The 
patient was placed on topical sulfacetamide and 
corticosteroid drops and ointment. On the second 
postoperative day he developed ocular pain and some 
haze in the anterior chamber. Oral therapy with 
acetazolamide (Diamox) and 30 mg of prednisone 
was started. On the third postoperative day, the 
cornea became hazy and white with a cloudy anterior 
chamber and the patient was transferred here on 
Sept. 19. 

On admission, his general physical examination 
was within normal limits. Visual acuity in the right 
eye was normal. Visual acuity in the left eye was 
light perception with projection. There was minimal 
chemosis of the left upper eyelid, with moderate 
superficial and deep conjunctival injection. 

The entire cornea was almost totally opaque and 
creamy white (Fig. 1) with a gaping wound. Intra- 
ocular structures were not seen. Corneal scrapings 
were cultured on blood agar and Sabouraud’s me- 
dium. Because of the rapid course of the infection, 
a bacterial ulcer was suspected. Subconjunctival in- 
jections of 40 mg of gentamicin and 50 mg of ox- 
acillin, twice daily, and 1 g of intravenously admin- 
istered cephalothin sodium (Keflin), every four 
hours, were started. Topical therapy consisted of 
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chloramphenicol (Chloromycetin) and gentamicin 
drops hourly, as well as atropine and phenylephrine 
hydrochloride. The corneal condition in the left eye 
deteriorated with gaping of the wound and iris pro- 
lapse three days later. On Sept. 24, Paecilomyces 
colonies were cultured on Sabouraud’s agar, and 
smears revealed characteristic septate mycelia and 
elliptical conidia (Fig. 2). The organism was identi- 
fied as P. viridis by the State Health Laboratory, 
Philadelphia, as well as by William Kaplan, D.V.M., 
at the Center for Disease Control, based on its gress 
and microscopic features. When the corneal tissue 
was cultured on Sabouraud’s dextrose agar, a rela- 
tively rapidly growing fungus was isolated. The 
colony grew to approximately 50 mm in seven days. 
Its surface was flat, powdery, and yellowish brown. 
Microscopically the hyphae were hyaline. Elliptical, 
smooth-walled conidia (2 to 3 wu X 3 to 5 u) oc- 
curred in unbranched chains borne at the tip of long 
phialides that had a cylindrical basal portion and 
tapered to a long, slender tube that bent away from 
the main axis of the cell. The phialides were 2 to 3 u 
wide at their broadest part and 30 to 90 u long. 
They occurred both in divergent whorls at the erds 
of aerial hyphae and singly along a hypha. Micro- 
scopically the fungus resembled some Penicillium 
species. However, the presence of single phialides 
along a hypha and the characteristic tape of the 
long conidia-bearing tube of the phialides that bent 
away from the main axis of the cell clearly dis- 
tinguished this fungus from Penicillium. Topical 





Fig. 1 (Rodrigues and MacLeod). Left eye show- 
ing an opaque cornea with a central sutured lacera- 
tion. 
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Fig. 2 (Rodrigues and MacLeod). Endophthal- 
mitis of the left eye with vitreous exudate (V). 


therapy with pimaricin was started. The patient was 
free of pain and light perception was maintained. A 
central descemetocele was noted. On Oct. 4, 1973, 
the patient was discharged on topical chlorampheni- 
col, gentamicin, and atropine. He developed pain 
and loss of light perception within the following 
week and was readmitted on Oct. 14. At this time the 
patient had marked injection of the left eyelid and 
conjunctiva, with pain on ocular movement. The 
cornea of the left eye was totally opaque with a large 
descemetocele. The clinical diagnosis was fungal 
endophthalmitis and enucleation was performed. 


RESULTS 


Histopathologic examination—(Gross ex- 
amination revealed a soft left eve, 22 X 22 X 
23 mm, with 2 mm of optic nerve attached. 
The opaque cornea, 12 X 11 mm, showed a 
central perforated wound. The globe failed 
to transmit light. The eye was sectioned in 
the horizontal plane. The anterior chamber 
was obliterated and the angle occluded by 
total anterior synechia. The lens was not 
visible and the iris and ciliary body were 
disorganized. The vitreous cavity contained 
dense, yellowish-white purulent material 
(Fig. 3). The retina was not identified. The 
choroid was in place and the optic nerve was 
of normal thickness. 

Microscopic examination—The conjunc- 
tiva showed marked edema and acute and 
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chronic inflammation. The cornea was absent 
centrally at the site of perforation which 
showed purulent exudate and disorganized 
prolapsed intraocular tissues. The peripheral 
cornea displayed bullae and acute and chronic 
inflammatory infiltrate in the stroma. Bow- 
man’s membrane and Descemet’s membrane 
were present only at the periphery. The an- 
terior chamber and angle structures were 
obliterated. The iris was necrotic centrally 
and showed acute and chronic inflammation 
at the periphery with necrosis of the pig- 
ment epithelium. The ciliary body was in- 
filtrated by acute and chronic inflammatory 
cells. The lens was absent except for capsular 
remnants. The entire vitreous cavity was 
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Fig. 3 (Rodrigues and MacLeod). Paecilomyces 
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culture from corneal scraping showing characteristic 


elliptical conidia and septate hyphae (PAS, X1,000). 
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filled with purulent exudate, with areas of 
microabscess formation as well as scattered 
hemorrhage and fibrinous material. The in- 
flammatory infiltrate was composed of neu- 
trophils, chronic inflammatory cells, and 
foreign body giant cells. There was a hemor- 
rhagic retinal detachment with considerable 
necrosis. The choroid showed moderate 
edema and acute and chronic inflammatory 
cell infiltrate. The optic disk and nerve were 
unremarkable. Special stains for fungi 
(Gomori's methenamine-silver and PAS) 
revealed numerous hyphae (Fig. 4), some 
displaying branching forms in the vitreous 
cavity and peripheral cornea. Stains for 
bacteria (Brown and Brenn and Mac- 
Callum) were negative. 
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purulent vitreous exudate (Gomori's methenamine-silver, X256). 
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DISCUSSION 


Intraocular infection by Paecilomyces is 
a ubiquitous saprophyte and common labora- 
tory contaminant. This organism shows a 
rapid growth of powdery or velvety colonies 
that are yellowish-brown, gray-green, violet, 
or white, depending on the species cultured. 
Microscopically it is characterized by single 
sterigmata, with tapering tips and elliptizal 
conidia arranged in chains.? 

The only other report of ocular infection 
by this fungus described localized scleral 
involvement after cataract extraction. The 
lesion was partially excised and cultured and 
resolved after two weeks of therapy wth 
topical and intravenously administered am- 
photericin B. Endocarditis following cardiac 
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surgery due to P. viridis was described.? 
The infection was presumably introduced at 
surgery or by intravenously administered 
postoperative therapy. 

Jones, Richards, and Morgan* reported 
62 cases of oculomycoses from Great Britain 
and reviewed 262 other cases. In their study 
saprophytic organisms or animal cr plant 
pathogens outnumbered human pathogenic 
fungi. Similar observations were made in 
the United States."*^ A review of 39 cases 
of mycotic keratitis by Jones, Sexton, and 
Rebell® showed that in 29 patients the in- 
fection was caused by a species of the genus 
Fusarium. Pimaricin therapy was successful 
in the treatment of five corneal ulcers caused 
by F. solani. 

In a histopathologic study of 73 cases of 
mycotic keratitis, Naumann, Green, and 
Zimmerman’ showed that trauma preceded 
the onset of infection in 45% of the patients. 
A similar incidence was reported in another 
study. Paecilomyces was probably intro- 
duced into the eye at the time of trauma in 
our patient. 

The increased incidence of keratomycoses 
in the past two decades has been attributed 
to therapy with antibiotics, corticosteroids, 
idoxuridine, and the use of contaminated 
solutions and ointment.?? Thygeson and 
Okumoto® believed that keratomycosis is a 
preventable disease, provided that immuno- 
suppressant drugs are avoided in cases where 
the corneal stroma is bared as the result of 
injury or corneal disease. In their series of 
62 patients with keratomycosis during 1946 
to 1959, the authors used neither cortico- 
steroids nor corticosteroid-antibiotic mix- 
tures when treating corneal injuries or infec- 
tions and keratomycosis failed to develop. 
Preliminary use of topical corticosteroids and 
antibiotics probably contributed to the ful- 
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minating course of the ocular disease in our 
case. 


SUMMARY 


A 17-year-old white boy developed a 
fulminating corneal infection and endoph- 
thalmitis in his left eye after trauma. He 
was treated with antibiotics and cortico- 
steroids for one week prior to diagnosis. 
A saprophytic fungus, Paecilomyces viridis, 
was cultured from corneal scrapings and 
was demonstrated in the vitreous cavity by 
histopathologic examination. 
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A COAXIAL ELECTRODE FOR INTRAOCULAR DIATHERMY 


GEORGE W. Tate, JR., M.D., Witttam L. Hutton, M.D., ALBERT Variser, M.D., 
AND WILLIAM B. Snyper, M.D. 
Dallas, Texas 


Direct coagulation of intraocular new 
blood vessels has become more feasible with 
the advent of irrigation-aspiration-cutting 
devices for vitreous surgery. A majority of 
vitrectomies are now performed to remove 
blood-stained vitreous fluid from eyes af- 
flicted with proliferative retinopathies. Al- 
though our statistics, as well as those of 
Machmer,' indicate that uncontrolled intra- 
operative and early postoperative hemor- 
rhages occur less than expected, there are 
occasions when obliteration of a potential or 
actively bleeding site is desirable. 

The device described in this report repre- 
sents an effort to provide an effective intra- 
ocular diathermy for use with a vitrectomy 
machine, such as the vitreous infusion suc- 
tion cutter (VISC)*? or the rotoextractor.? 
The electrode is of a coaxial, bipolar design, 
whereas other units** are unipolar. It may 
be used in conjunction with the fiberoptics 
unit of either the VISC or the rotoextractor 
and additionally provides means of suction 
or irrigation while simultaneously applying 
diathermy. 

The logic of using a bipolar (coaxial) 
electrode in intravitreal coagulation is shown 
(Fig. 1). With a bipolar electrode, the path 
to ground is considerably shorter than with 
the unipolar electrode. Consequently, the re- 
sistance of the current path is much lower, 
permitting higher currents with lower volt- 
ages. The current density decreases rapidly 
away from the tip so that current flows mainly 
in the restricted area about the point. This 
permits coagulation of desired structures and 
yet protects distant structures. 


From the Department of Ophthalmology, Uni- 
versity of Texas Health Science Center, Dallas, 
Texas. 

Reprint requests to George W. Tate, Jr., M.D., 
Department of Ophthalmology, University of Texas 
Health Science Center, 5323 Harry Hines Blvd., 
Dallas, TX 75235. 
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The inner electrode of our intraocular cc- 
agulation electrode is hollow and the lumen 
may be used either to irrigate or as a means 
by which suction may be applied to pull ves- 
sels or membranes tightly against the tio 
during coagulation (Figs. 2 and 3). This 
lumen may also be closed by a solid stylet if 
these functions are not required. The inner 
electrode is separated from a stainless steel 
outer electrode by a layer of plastic insula 
tion. The entire assembly slips into the fiber- 
optic tube of the VISC. 

The device is connected to a standard 
Rose-Walker diathermy unit (Fig. 4). The 
ground terminal is connected to the patient 
in standard fashion, and also to the oute- 
electrode. This dual ground prevents unde- 
sired current loops through the patient and 
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Fig. 1 (Tate and associates). Typical unipolar 
electrode (A) and a bipolar design (B). Vertica 
hatching represents insulation. Arrows represen! 
magnitude and path of current flow. Note that higher 
current densities are achieved in the vicinity of the 
electrode tip with the bipolar design. 
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Fig. 2 (Tate and associates). Electrode. 
source. 


thus prevents cardiac complications. The ac- 
tive terminal is connected to the center elec- 
trode that may be connected to a source of 
suction or irrigation, The device is placed in a 
fiberoptic housing for use either in addition 
to or in place of the VISC. 

In order to prove its function as a wet- 
field coagulator, the device was initially 
tested with muscle tissue immersed in saline. 
In four rabbit eyes, it produced vessel coagu- 
lation at low settings ( from about 10 to 20) 
of the diathermy unit, 


DISCUSSION 


We clinically used the intraocular dia- 
thermy probe with patients undergoing 
vitrectomy for a proliferative retinopathy. 
Vascular vitreoretinal proliferans indicated 
intraocular diathermy. All patients were treat- 
ed either prior to, or during the course of, 
vitrectomy when constant bleeding occurred. 
In our initial series, we observed six patients 
from three to eight months. All patients had 
vitreoretinal proliferans from diabetes or 
venous occlusive disease and visual acuity 
was hand motions or light projection. Five 
oatients had vitreous blood staining for more 
than six months, while the remainimg patient 
had a traction retinal detachment. Four of 
the six cases were visual successes. One fail- 
ure was from a traction detachment that did 
not regress after vitrectomy. No untoward 
problems secondary to the diathermy were 
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noted. The only other failure was from re- 
current hemorrhage from a thickened papil- 
lovitreal stalk. In this case, intraoperative 
hemorrhage was stopped by the diathermy 
but recurred four days postoperatively. Re- 
treatment with a higher diathermy setting 
was done, but hemorrhage recurred. No 
other instances of hemorrhage immediately 
after diathermy occurred. No complications 
in any of the eyes were attributed to the 
diathermy. 

Our current technique involves starting 
with a setting of 20 on the diathermy unit, 
and gradually increasing the power until a 
definite white lesion is made by a short appli- 
cation (one half second or less) of current. 
This usually occurs at a setting of 25 to 27. 
We obtain sufficient hemostasis in this man- 
ner to stop active hemorrhage or to permit 
the bloodless removal of a vascular frond. 
Diathermy was not applied directly to the 





Fig. 3 (Tate and associates). Electrode without 
fiberoptic unit 
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Fig. 4 (Tate and associates). Method of connecting the intraocular diathermy electrode for use. 


optic disk nor were areas of flat proliferation 
treated. 

We are encouraged by the effectiveness 
and apparent safety of this device. The use 
of diathermy in conjunction with vitrectomy 
may not be as hazardous as the vitrectomy 
itself, and will provide better results in cer- 
tain instances. Further studies may delineate 
the indications and contraindications of its 
use in the care of patients with proliferative 
retinopathies. 


SUMMARY 

A bipolar electrode was used in intraocular 
coagulation of vessels. This device was a 
useful adjunct for the coagulation of vessels 
in diabetic eyes undergoing vitrectomy. No 
surgical complications due to the diathermy 
occurred in the first six patients on whom 
the device was used. 
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IRIS RETRACTOR FORCEPS 
FOR ROUND PUPIL 
CRYOEXTRACTION OF CATARACTS 


RoBERT TAKACH, M.D. 
Waterville, Maine 


An iris retractor forceps,* useful in cryo- 
extraction of cataracts, provides a good ex- 
posure of the lens, and minimizes chance of 
iris adhesion to the cryoextractor. Addition- 
ally, one is able to let go of the iris at any 
time during the procedure. With iris re- 
tractors that hook the iris sphincter, there is 
a small risk of avulsing iris if the patient 
moves his head under local anesthesia. This 
grasping-type forceps minimizes that risk. 

The forceps has a 3-mm distance between 
the double jaws that are finely serrated. The 
handle has a 45-degree angulation (Fig. 1) 
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Fig. 1 (Takach). This view shows 3-mm distance 
between finely serrated double jaws and 45-degree 
angulation of handle. 


Reprint requests to Robert Takach, M.D., 325-A 
Kennedy Memorial Dr., Waterville, ME 04901. 

* The instrument can be obtained from Karl Ilg 
Instrument Company, 117 N. Charles Ave., Villa 
Park, IL 60181. 
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Fig. 2 (Takach). Schematic illustration of pupil- 
lary opening obtained at time of surgery. 


that facilitates visualization of the procedure 
and control of the instrument. I generally 
hold the forceps in my left hand and grasp 
the iris close to the sphincter. The iris is 
drawn back carefully so that the iris is not 
everted. A square opening of the iris (Fig. 
2) provides excellent access to the lens with 
the cryoextractor. 


SUMMARY 


A double-jawed iris forceps with 45-de- 
gree angulation of the handle was devised as 
an aid in keeping the iris away from the 
cryoextractor during cataract surgery. 
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RETROBULBAR NEURITIS 
REVISITED 

Every ophthalmologist, both in training 
and in practice, has faced the clinical situa- 
tion in which a young individual presents 
with acute visual loss in one eye. Office test- 
ing reveals a variable loss of central acuity 
associated with a central scotoma, decreased 
brightness perception, desaturation of colors, 
and an afferent pupillary defect. The com- 
plaint of pain on ocular movement may or 
may not be present. The remainder of the 
examination, including good visualization of 
the nerve fiber bundle layers of the retina 
with a halogen bulb ophthalmoscope, is nor- 
mal. During the initial moments of eliciting 
the history the repeated admonition of every 
neuro-ophthalmologic consultant immediately 
surfaces to consciousness, “Do not use or 
mention the term ‘multiple (disseminated) 
sclerosis' (MS)." Concurrently, the conflict- 
ing statistical data come to mind that the 
chances for this individual to develop a sub- 
sequent demyelinating episode may be as low 


695 


as 11.5% or as high as 8595.^?* A synthesis à 
of well-established epidemiologic facts with 
recent clinical and laboratory findings ap- 
pears to offer us a rational approach to the — — 
heretofore enigmatic problem of caring for 
this type of patient. 

Epidemiologic studies of patients wita MS 
have strongly suggested exposure to an i 
fective agent during childhood.** Adams and — 
Imagawa,’ as well as others,? demonstrated 
that patients with MS have higher titers of 








antimeasles antibody in their sera tha in 
matched controls. Recently Salmi and associ- 


ates? showed a significant increase in measles 1 
antibody in the cerebrospinal fluid cf pa- a 
tients with MS. In addition, myxoviruses f 
have been demonstrated in neural tissue of 
patients with MS by culture and ultrzstruc- 
tural techniques.?°™ 

A number of reports'* demonstrated 
that patients with MS are more likely to have 
certain genetic linkages in common (ie., the 
major histocompatibility groups HL-A3 and 
HL-A7) than the general population. Fur- 
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ther, Jersild and associates! showed that 
7096 of patients with MS carry a histo- 
compatibility antigen LD7a on the surface 
of their lymphocytes and that the presence or 
absence of this marker not only increases the 
chance of developing MS, but is related to the 
severity of the disease process. 

Concomitantly, patients with MS have 
been shown to have suppressed cellular im- 
munity to measles antigen!*-!5 by their failure 
to produce migration inhibition factor 
(MIF) upon challenge. In vitro and in vivo 
studies have demonstrated that the leuko- 
cytes of MS patients can be made responsive 
to paramyxovirus challenge by the use of 
transfer factor (TF). Preliminary studies 
suggest that TF is effective in aborting acute 
exacerbations of the disease process (MS)." 

In 1973 Link, Norrby, and Olsson’? re- 
ported that patients with optic neuritis can 
be subdivided into two groups by the pres- 
ence or absence of oligoclonal immuno- 
globulin-G (IgG) in cerebrospinal fluid. 
They suggested that the presence of oligo- 
clonal IgG in the spinal fluid represents the 
occurrence of a local measles antibody re- 
sponse within the central nervous system. 
This group of individuals whose cerebro- 
spinal fluid findings are similar to those of 
patients with MS may form the subset of 
patients with optic neuritis who are at risk. 
Similar data have also been reported by 
Sandberg and Bynke.? 

Thus, there is now some encouraging evi- 
dence that MS is caused by infection with a 
viral agent in an individual who by genotype 
is unable to respond to the infection with the 
appropriate cellular (T lymphocytes?) im- 
mune response. The stage is set to combine 
the genetic (major histocompatibility typing 
and LD7a determinants) and immunologic 
data (presence of oligoclonal IgG, MIF 
studies, and the like) in a prospective study 
of patients with optic neuritis. Not only may 
we be able to predict which subset of patients 
may be at risk to develop MS, but causes of 
optic neuritis of different etiologies may be- 
come apparent. At this time the use of the 
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term "multiple sclerosis" may be an ophthal- 

mologic taboo, but in the near future MS 

could be a predictable and treatable disease. 
RoNArp M. BURDE 
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FIVE-YEAR OPHTHALMIC 
CALENDAR 


To select appropriate continual education 
opportunities in the increasingly wide world 
of ophthalmological meetings and confer- 
ences is a difficult and important task. Thus, 
the JouRNAL will regularly print a five-year 
calendar of meetings of general interest to 
ophthalmologists. 

Obviously, it will be impossible to list all 
meetings that are scheduled, and certain edi- 
torial judgments will be necessary. As now 
structured, the date, name, city and, if pos- 
sible, general subject of the meeting are 
listed. Initially, those symposia, programs, 
and meetings that would be of more than re- 
gional interest are included. 

In an attempt to ascertain what would be 
most useful for the readers of the JOURNAL, 
you are requested to submit your reactions 
and recommendations. 

Bruce E. Spivey 


CORRESPONDENCE 


ExPULSIVE HEMORRHAGE 
Editor: 


In the introductory paragraph of the 
article, "Explusive hemorrhage" (Am. J. 
Ophthalmol. 78:961, 1974), I stated, “The 
incidence of expulsive hemorrhage has been 
quoted by Holland to be one in 54,000 cata- 
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ract extraction." This sentence should read 
as follows: “The incidence of expulsive 
hemorrhage has been quoted by Holland to 
be 0.25% in an analysis of 54,239 cataract 
extractions." 

This large series represents the experience 
of 21 ophthalmic surgeons who reported a 
total of 135 expulsive hemorrhages. Holland 
personally experienced ten expulsive hemor- 
rhages in a series of 3,937 cataract operations 
performed over a seven-year period for an 
incidence of 0.25%. The incidence of expul- 
sive hemorrhage is therefore approximately 
the same. for Holland’s reported analysis of 
54.239 cases and the series of 58,735 cataract 
extractions reported in my paper. The sur- 
geons in both groups are different, with the 
exception of Pau, who was included in both 
groups. Combining the two series and Dr. 
Holland’s personal experience, the total is 
254 expulsive hemorrhages in 115,391 cata- 
ract extractions for an incidence of 0.23%. 
As I stated in my article, one would there- 
fore expect to encounter approximately two 
expulsive hemorrhages per 1,000 cataract 
operations. 

DANIEL M. TAytor, M.D. 
New Britain, Connecticut 


Aqueous Humor Lactic Acb 
DEHYDROGENASE IN RETINOBLASTOMA 


Editor: | 


In the paper, “Aqueous humor lactic acid 
dehydrogenase in retinoblastoma” (Am. J. 
Ophthalmol. 78:612, 1974), Drs. M. S. 
Swartz, R. W. Herbst, and M. F. Goldberg 
demonstrated a "separation of patients into 
retinoblastoma and nonretinoblastoma popu- 
lations . . . by a routine clinical laboratory 
assay." They found that the ratio of aqueous 
humor lactic acid dehydrogenase (LDH) to 
serum LDH was greater than 1.50 in all of 
six patients with retinoblastoma and 1.03 or 
less in all of 23 patients without retinoblas- 
toma. The authors concluded that "In the 
presence of an intact blood-aqueous humor 
barrier, elevation of the aqueous humor LDH 


TS „À 


i "Tw. E 


698 


concentration over that of a normal serum 
value strongly suggests retinoblastoma." 

We agree with this conclusion, but wish 
to draw attention to findings that suggest an 
aqueous humor serum LDH ratio less than 
1.00 by no means excludes the possibility of 
retinoblastoma and, conversely, that a ratio 
greater than 1.50 does not exclude the possi- 
bility of nonretinoblastoma. 

In the paper by Kaneko and Suzuki, 
quoted by the authors, five of 15 patients 
with retinoblastoma (33%) had an aqueous 
humor/serum LDH ratio less than 1.00, and 
five of 17 patients without retinoblastoma 
(30% ) had a ratio greater than 1.50. In addi- 
tion, three of four eyes with retinoblastoma 
(7596) studied by us? had a ratio less than 
1.00. 

Although the original research by Dias 
and associates? supports the authors' findings 
we believe their contention that patients can 
be separated into distinct retinoblastoma and 
nonretinoblastoma populations on the basis 
of the aqueous humor/serum LDH ratio 
clearly requires further substantiation. 

PauL E. Romano, M.D. 
Chicago, Illinois 

Jack Kapak, M.D. 
Philadelphia, Pennsylvania 
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REPLY 
Editor: 


We appreciate the comments of Drs. Ro- 
mano and Kabak as this gives us an opportu- 
nity to reiterate some points made in our 
discussion. Our patients had tumors of stage 
III or larger. The tumor volume or amount 
of necrosis at which the aqueous humor/ 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1975 


serum ratio rises is not known. Thus, further 
study as to a consistent isoenzyme pattern or 
tumor specific protein is warranted. This 
especially deserves study in those non- 
enucleated eyes treated with chemotherapy 
and irradiation where there are often lentic- 
ular changes and difficulty in assaying resid- 
ual tumor activity. In such a difficult circum- 
stance a reliable ancillary test would be 
helpful in the decision to withhold or institute 
further therapy. In addition, when using the 
aqueous humor/serum ratio one must be 
wary of artifacts of the denominator as well 
as the numerator. That is, the serum LDH 
value may be high due to hemolysis or metas- 
tasis and this must be taken into account 
before meaning can be made of this ratio. 
At this point we would stress that a clinical 
decision not be based on the LDH essay 
alone but agree with the above correspon- 
dents in urging further experience with the 
test, especially with respect to isoenzyme pat- 
terns and the elucidation of a tumor specific 
protein. 

Mano Swartz, M.D. 

Rosert Herest, M.D. 

Morton F. GorpnBERG, M.D. 

Chicago, Illinois 


BOOK REVIEWS 


BiNocuLAR Viston AND OcuLAR Morirrry: 
THEORY AND MANAGEMENT OF STRABIS- 
Mus. By Hermann M. Burian and Gunter 
K. von Noorden. St. Louis, C. V. Mosby, 
1974. Clothbound, 494 pages, table of con- 
tents, index, 405 black and white figures. 


$45 


This text, while not intended to be a hand- 
book or a system of disorders of octlar 
motility, 1s in effect a compendium or minia- 
turized handbook, written by two recognized 
masters. Before his untimely death, Her- 
mann Burian, who was revered as the au- 
thority on the sensory aspects of strabismus, 
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assumed the responsibility for the theoreti- 
cal basis of the subject in Parts 1 and 2. 
Gunter von Noorden, who with Edward 
Maumenee has already produced an excel- 
lent pictorial atlas of strabismus, wrote the 
practical details of patient care, from diag- 
nosis to treatment, in Parts 3 and 4. The re- 
sult is what would be anticipated from such 
a combination of talent and experience. 
There is nothing to criticize and everything 
to praise. 

As explained by Burian in the opening 
pages, those who have contributed to our 
knowledge of strabismus can be divided into 
two groups, the empiricists and the nativi- 
tists. The former accept as a premise the 
belief that binocular vision and spatial ori- 
entations are learned fuctions, acquired by 
trial and error through experience. The lat- 
ter group believes that these are not learned 
functions, but are innate; that is, they are 
present at birth in the normal infant with the 
anatomicophysiologic organization of his 
visual system. According to this theory, 
binocular vision and spatial orientation are 
acquired phylogenetically rather than onto- 
genetically. Although such beliefs may sound 
to the uninitiated as esoteric scholarly debate, 
they have a profound influence on the whole 
approach to the treatment of strabismus. The 
empiricists will necessarily advocate opera- 
tion for the correction of the misalignment 
of the visual axes at an early age, in an effort 
to develop binocularity and stereoscopic 
vision. Orthoptic training, according to this 
group, may produce what was not present 
at birth. The nativitists, on the other hand, 
consider early surgery not so essential, and 
useless if the anatomicophysiologic basis is 
not present at birth. Orthoptic treatment can 
only develop what is already present. 

The authors of this book are essentially 
nativitists, and the approach to the treatment 
of strabismus is developed on this basis. 

This book will serve as a readable review 
of all aspects of strabismus for the busy oph- 
thalmologist, as a text for those embarking 
on the troubled seas of learning this com- 
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plicated subject, and as a reference to both 
the old and the recent literature, for the roots 
of these authors go back in history to the 
early masters. The references alone are a 
valuable contribution to the history of stra- 
bismus. The book is bound to receive a warm 
welcome and to fill a long-felt need. 
Francis HEED ADLER 


OcurAR PHarMAco.oey, 3rd ed. By Wiliam 
H. Havener. Toronto, Ontario, C. V. 
Mosby Co., Ltd., Publishers, 1974. Cloth- 
bound, 715 pages, table of contents, index, 
331 black and white figures. $38.50 


In 1966, Dr. Havener introduced his first 
edition of Ocular Pharmacology with the 
purpose of providing reasonably com- 
plete ophthalmic pharmacologic information 
gathered from the literature of the preceding 
several decades. Since then a number of new 
therapeutic approaches have developed in 
ophthalmology. These include secretory in- 
hibitors, osmotic agents, antibiotics, anti- 
fungals, antiviral agents, and corticosteroids. 
In this third edition older medications have 
been deleted and the systemic effects of 
topically applied drugs have been amplified 
by new information. 

One of the outstanding features of this 
book is its excellent bibliography. Each state- 
ment is well documented, not only by the 
most recent article written on the subject, 
but also by those articles written a decade ago 
or longer. The statements in this text are not 
made on the basis of authority or quotes of 
authority, but rather on well-documented 
data. Particular mention is made when such 
data are not available. 

There has been a tremendous explosion in 
new pharmacologic and therapeutic informa- 
tion in all branches of medicine ircluding 
ophthalmology. The third edition is neces- 


sarily larger than preceding editions. In addi- — 


tion to providing the reports published since 
the earlier editions, the section, ‘Currently 
employed ophthalmic therapy," has been ex- 
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panded. It outlines treatment from a disease- 
classified viewpoint instead of from the drug- 
classified presentation previously provided. 
The essential format of this edition has 
not changed from earlier ones. Chapters are 
devoted to the pharmacology of individual 
agents, considered alphabetically. Both the 
photographs and the diagrams continue to be 
excellent. Each one clarifies the subject pre- 
sented. The text can be used as a reference 
text or as a safe and rewarding way to learn 
the subject of ocular pharmacology and 


therapeutics. The book is remarkable in that 


a student or resident will find the material so 
informative that he will be stimulated to con- 
tinue learning more concerning pharmacol- 
ogy with a feeling of being well grounded in 
the fundamentals. No doubt the patients of 
such a practitioner will be fortunate. 
InviNcG H. LEOPOLD 


L'Exccrno-DrAcNosric DES AFFECTIONS RÉ- 
| TINIENNES. By J. Francois, A. De Rouck, 

E. Cambie, and A. Zanen. Paris, Masson 
. et Cie, 1974. Paperbound, 494 pages, in- 
. dex, 195 black and white figures. $34.40 


. This text is a good synopsis of the forms 
of electrical activity recorded from the ret- 
ina and their use in the clinical situation. 
Particularly excellent are the reviews of the 
early receptor potential, the electroretino- 
gram, and the electro-oculogram which make 
up the first half of the book. The chapters on 
these three topics are succinct and provide a 
thorough distillate of the literature, both 
clinical and basic. Although each of these 
tests possesses features which are as vet 
undefined, these areas of uncertainty are well 
presented and the reader is made aware of 
those aspects requiring further studies. 

The last half of the book, however, does 
not approach the standard of the first half, 
since the authors present a cursory survey 
of the various generalized retinal degenera- 
tions, the congenital functional abnormali- 
ties, macular degenerations, atypical forms 
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of retinitis pigmentosa, and a potpourri of 
disorders, arranged in a random manner. 
Perhaps this portion of the book suffers 
when compared with two other much better- 
organized clinical works covering similar 
material, Les Heredo-Degenerescences 
Chorioretiennes, by Franceschetti and as- 
sociates, and the Hereditary Dystrophies of 
the Eye, by Deutman. 

While many of the illustrations are ex- 
cellent (especially those reproduced from 
other articles), the electroretinograms pre- 
sented as personal observations are often 
poor, overcrowded with tracings, and they 
do not give sufficient information in the 
legend, often lack a calibration signal, and 
in many instances contain faulty portions of 
the record in the area of interest. 

Despite these criticisms the overall impres- 
sion of the book is favorable because of the 
excellent early sections and the superb bib- 
liography. Little in the recent literature has 
escaped the authors' notice and for this type 
of compendium one must be grateful. The 
book is in French, which may limit its audi- 
ence in the United States; one only wishes it 
were translated into English. 

RoNALD E. CARR 


CURRENT Concepts IN CATARACT SURGERY. 
SELECTED PROCEEDINGS OF THE THIRD 
BIENNIAL CATARACT SURGICAL CONGRESS. 
Edited by Jared M. Emery and David 
Paton. St. Louis, C. V. Mosby, 1974. 
Clothbound, 431 pages, table of contents, 
index, 241 black and white figures. $29.50 


The Welsh Cataract Surgical Congress 
has become a standard medical meeting. The 
many topics and speakers, the candid 
opinions, and the vigor of attack and defense 
of opinions make the meeting a sparkle. 
Rather than a passive audience there are 
hundreds of eager surgeons awaiting the op- 
portunity to describe the variations in tech- 
nique which they have found effective. 

This book thus provides the comments of 
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some 67 surgeons discussing some 68 differ- 
ent topics, many of which are divided into 
a number of parts: Wound closure, 19; glau- 
come, seven; extracapsular cataract extrac- 
tion, five; vitreous loss, four parts; and flat 
anterior chamber, five parts. One would 
anticipate that with such numbers a book de- 
scribing the sessions would be unven and ab- 
breviated. However, the editors have pro- 
vided a skilled synthesis that captures the 
spirit of the meeting and provides the con- 
tinuity of flow that makes for excellent read- 
ing. Certain passages are blocked in boldface 
type, and for all of those who do cataract 
surgery or treat patients who have cataracts 
this volumg will prove most useful. 
Frank W. NEWELL 


Tue Eye. COMPARATIVE PaysIioLocY, vol. 6. 
Edited by Hugh Davson and L. T. Gra- 
ham, Jr. New York, Academic Press, Inc., 
1974. Clothbound, 411 pages, table of con- 
tents, index, 117 black and white figures. 
$43 


This is a valuable volume for any oph- 
thalmic research laboratory or library which 
may be of limited interest to many practic- 
ing ophthalmologists. Comparative physiol- 
ogy of the eye is an enormous subject. In a 
sense, the better part of our ophthalmic re- 
search is an exercise in comparative physiol- 
ogy. This is so not because we are all 
interested in comparative physiology, but 
rather because we use various species in our 
effort to understand human mechanisms (as 
clinicians) or other systems in support of 
other research biases. The authors were ob- 
viously in a quandary when faced with their 
task of preparing material. Some tried a rela- 
tively broad treatment as did Weale, others 
concentrated more narrowly, as Werblin for 
example. 

In a brief chapter, does one include in- 
vertebrates as well as vertebrates and within 
each of these enormous groups which sub- 
groups need to be treated? The individual 
author’s task was made more difficult because 
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of limited data of varying quality availab:e 
on given topics. Clearly, the several treat- 
ments succeed as chapters and are of coa- 
siderable interest. However, the work as a 
whole does not qualify as a handbook on tae 
comparative physiology of the eye althouzh 
it is an assemblage of interesting materml. 
There seem to be substantive gaps. For ex- 
ample, Wolkin's chapter on comparative in- 
vertebrate photoreceptor structure (which 
includes a bit of material on vertebrates is 
followed by a chapter on behavioral studies 
of vertebrate vision by Muntz. This is fol- 
lowed by an anatomy of the vertebrate retina 
by Dubin (no treatment of receptors). I can 
find no chapter on comparative invertebrate 
retinal response or on vertebrate retinal 
structure, The omissions may be less sig- 
nificant than they seem if one owns the entire 
series, which does provide broad coverage. 
J. M. ENocH 


Diacnostic ULTRASOUND, vol. 1. Edited by 
Donald L. King. St. Louis, C. V. Mosby, 
1974. Clothbound, 311 pages, table cf con- 
tents, index, 206 black and white fizures, 
3 color plates. $42.50 


It has become evident over the past decade 
that the noninvasive diagnostic techniques 
employing ultrasound are essential ^or su- 
perior ophthalmic care. This volume con- 
tains expanded material based on a series of 
lectures given by the editor and 13 contrib- 
utors at the College of Physicians and 
Surgeons, Columbia University, in 1973. Al- 
though the text is a survey of the uses of 
ultrasound from echoencephalography to 
urologic ultrasonography with only a brief 
nine pages by Jackson Coleman devoted to 
ophthalmic uses, there are nonetheless sev- 
eral chapters of considerable interest to the 
oculist. 

Half of the chapter on ophthalmic ultra- 
sonography is devoted to orbital scanning 
and it is reasonable to ask if the E-M.I. com- 
puterized axial tomography techrique may 
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have already replaced ultrasound in this area. 
However, ultrasound remains the only way 
to study intraocular structures in eves with 
opaque media. 

Dr. Coleman has pioneered the use of com- 
pound B-scan ultrasonography in ophthal- 
mology and the first chapter of this text 
describes the historic work that led to the 
superb techniques in current use. Perhaps 
the major impetus for the use of ultrzsonog- 
raphy in medicine came from John Wild's 
demonstration that the technique could be 
used to differentiate between normal and 
malignant tissue. There is a chapter by Gil- 
bert Baum on gray scale and color enhance- 
ment of B-scan records. The new techniques 
of image processing add valuable diagnostic 
parameters to the ultrasound records as well 
as make the tracings easier to interpret. 
Finally, there are two more chapters cf in- 
terest to the ophthalmologist. Chapter 2 is a 
clear and concise discussion of the principles 
of ultrasonography and can be read and 
understood even by those not sophisticated 
in the areas of electrical and biomedical en- 
gineering. The last chapter is a consideration 
of the safety of ultrasonography. Although 
there are some uncertainties involved, it is 
evident that the currently used pulsed diag- 
nostic instruments are benign. 

Ultrasonography is a valuable diagnostic 
tool for the ophthalmologist and indeed it 
may be essential for the vitreous surgeon. 
This text is a fine survey and a reasonable 
introduction to ultrasonography for the oph- 
thalmologist. 

J. Terry Ernest 


Tux ELECTRORETINOGRAM. By John C. Arm- 
ington. New York, Academic Press, 1974. 
Clothbound, 478 pages, table of contents, 
index, 214 black and white figures. $31.59 


There are only a few texts devoted exclu- 
sively to electroretinography. Most are not 
available to the general ophthalmologist, and 
some of the classic works are written in lan- 
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guages other than English. The best known 
available work in English is Jacobson’s, 
Clinical Electroretinography. While clearly 
written and clinically oriented, it is less 
than comprehensive with respect to the basics 
of the discipline. 

The largest part of the electroretinogram 
lore, then, exists in the literature as original 
articles, describing the test as it pertains to 
certain clinical disease entities, or as sym- 
posia of the International Society of Clini- 
cal Electroretinography, again usually in the 
form of original articles and reports. 

It is, therefore, a welcome event to have 
the publication of a text by John Armington 
on the electroretinogram. Professor Arming- 
ton has been one of the pioneer workers in 
this country on the human electroretinogram, 
and was among the first to bring summation 
techniques to electroretinographic analysis. 
His new book dwells largely on the basics of 
electroretinography and provides an up-to- 
date review of the subject. 

Chapter titles include: History of electro- 
retinography ; Elements of the electroretinal 
recording; Potentials in the invertebrate 
eye; Physiology of the vertebrate electro- 
retinogram; Comparative vertebrate re- 
sponse; Fundamental characteristics and 
properties of the human electroretinogram ; 
Electroretinogram and psychophysics; Hu- 
man spectral sensitivity and color vision; 
and The clinical electroretinogram. The 
bibliography contains over 600 well-selected 
references. 

This volume should be required reading 
for all those interested in obtaining a solid 
background relating to electroretinography 
by one of the experts in the field. By ap- 
preciating and understanding the basic prin- 
ciples one can then better evaluate the clini- 
cal literature relating to the electroretino- 
gram, which all too often has served' to 
confuse rather than to clarify. 

JEROME T. PEARLMAN 
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EXTERNAL Eye, METHODS OF EXAMINATION. 
By Mogens S. Norn. Copenhagen, Scrip- 
tor, 1974. Clothbound, 200 pages, table of 
contents, index, 83 black and white figures, 
28 color plates. $36.54 


This small text, divided into 14 chapters, 
is intended as a handbook of methods for 
examining the external aspects of the eye. 
The chapter titles announce to all those with 
a special interest in external disease the tech- 
niques that should be in their armamentarium. 
For instance, the skilled use of the slit lamp 
is stressed as well as examination for tear 
film adequacy. The measurement of mucous 
seems important although corneal tempera- 
ture differences have yet to be defined in clin- 
ical problems. Other areas covered are mea- 
surement of corneal sensitivity, cytology of 
the cornea and conjunctiva, good methods 
for biopsy, and how to properly take cultures 
for growth of viruses, bacteria, and fungi. 

Dr. Norn's book would be indispensable 
to students of external diseases of the eye 
but for the faulty translation from the Danish 
to idiomatic American English. Histologic 
and clinical pictures are often of poor quality 
but the schematic diagrams are excellent es- 
pecially those on tear outflow tests. 

This book will certainly be of value to the 
external disease specialists interested in the 
practical approach to methods of examina- 
tion of the eyelids, conjunctiva, and the cor- 
nea as practiced by one of the world’s ex- 
perts. 

MATHEA R. ALLANSMITH 


MEDIKAMENTOSE GLAUKOMTHERAPIE. By 
Klaus Heilmann. Stuttgart, Ferdinand 
Enke, 1974. Clothbound, 202 pages, table 
of contents, index, 5 black and white 
"figures. $16.50 


The purpose of this pocket-sized handbook 
of medical glaucoma therapy is to pro- 
vide German-speaking ophthalmologists with 
guidelines for the rational use of ocular hy- 
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potensive drugs. The book is organized nto 
five sections: general pharmacology, special 
pharmacology, guidelines derived from the 
viewpoint of the clinician, drugs contraindi- 
cated in glaucoma, and product information. 
Section 1 reviews the factors of topical «rug 
therapy, the drug industry’s endeavors to 
produce the most suitable preparations and 
the compromises between drug effectiveness, 
tissue tolerance, and patient acceptance In 
section 2 the basic mechanisms are intro- 
duced whereby the autonomic drugs influence 
intraocular pressure. The so-called paradox- 
ical pressure rise shortly after the adminis- 
tration of any of the common miotics is more 
characteristic of the anticholinesterases than 
of the members of the pilocarpine group and 
is attributed to effects on the blood vo ume 
in the anterior segment. This effect is unde- 
sirable and potentially dangerous in angle- 
closure glaucoma. Most of section 2 concerns 
the categories and specific entities among the 
currently used ocular hypotensive drugs. Em- 
phasis on the characterization of the indi- 
vidual drugs is based on proven practical ef- 
fectiveness. Briefly referred to are the azents 
with pressure-lowering effects secondary to 
actions on other organs or systems (the 
phenothiazines, the aldosterone antagonists, 
and the ganglion blockers). The list contains 
a number of drugs that are known, bet not 
readily available in the United States. A short 
chapter is devoted to agents assumed to im- 
prove blood flow to the optic nerve. Becker's 
attempts to render the optic nerve less sus- 
ceptible to ischemia by diphenylhydzntoin 
are regarded as promising. 

In section 3 (clinical guidelines) the zuthor 
carefully weighs the pros and cons of hypo- 
tensive medical therapy for patients with 
consistent pressures between 20 and 30 mm 
Hg, wide open chamber angles, and undam- 
aged fields and disks. Heilmann regards the 
introduction of the concept of ocular hyper- 
tension as a state sui generis, differen: from 
and opposite to glaucoma, as "premzture." 
He draws the conclusion that "it is wrong 
not to start treatment until irreparable dam- 
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age has proven the presence of glaucoma.” 
Before trying to work out a treatment 
schedule for the individual patient, the type 
and extent of his diurnal pressure fluctua- 
tions and his response to a single dose of a 
weak miotic should be determined. The indi- 
vidual variations in responsiveness to hypo- 
tensive drugs affect the magnitude of the 
pressure drop more than its time course. 
| Therapeutic limitations in open-angle glau- 
coma are reached when the parasympathomi- 
metics or reversible anticholinesterases, with 
or without epinephrine, no longer control the 
pressure completely, The general trend in 
Germany is to operate earlier than in the 
United States; the underlying hope is to pre- 
vent field defects through the creation of low 
pressures. Still, medical therapy remains the 
method of choice in primary open-angle glau- 
coma. In other types of glaucoma guidelines 
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for medical therapy are less defined. 

In section 4 is a manufacturers’ list of 
pharmaceutical preparations marked as ‘“‘con- 
traindicated in glaucoma” because of a mydri- 
atic effect of one of the constituents of the 
preparation. In the preface to the list Heil- 
mann points out its present weaknesses: (1) 
that a mydriatic component does not consti- 
tute a contraindication to the use of the 
preparation in open-angle glaucoma, and (2) 
that no attention is given to possible impair- 
ment, by the preparation, of blood flow to the 
optic nerve. Product information supplied 
by the manufacturers comprises the final sec- 
tion of the book. 

This book contains a wealth of clinically 
useful information. The author sets justi- 
fiably high standards for the medical man- 
agement of the glaucomas. 

PETER C. KRoNFELD 
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of encephalic death. Clinical findings and experi- 
mental data 


GUNTER NIEMEYER (Zürich) : O; dependence of the 
b-wave in the isolated perfused mammalian eye 


J. Hennic, R. TAUMeR and D. Pernice (Fret- 
burg): The fast ocular dipole oscillation 


R. TAUMer, H. Knapp, J. HENNIG and N. ROHDE 
(Freiburg) : A first electrical analog model of the 
OD M-oscillations 


R. TAUMeER, J. HENNIG and D. Pernice (Frei- 
burg) : Slow ocular dipole moment (ODM) varia- 
tion—a damped oscillation 


I. WATANABE and K. A. HrrrtNER (Hamburg): 
Thresholds of the oscillatory potentials in mice 
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L. WACHTMEISTER (Stockholm): Thresholds of 
the oscillatory potentials of the human ERG 


J. H. Reuter (Rotterdam) : The electroretinogram 
of albino and pigmented rabbits 


M. W. van Hor (Rotterdam) : Retinal input and 
early development of the visual system 


N. Bonaventure, H. Pasanres-Morates, F. 
Meyer, N. Wiorann and P. Kanrr (Strasbourg) : 
ERG changes in the chicken reared in continuous 
illumination possible involvement of taurine 


C. BannER and N. R. GarLoway (Nottingham) : 
The automated electro-oculogram and its clinical 
uses 


J. Rickers and D. v. Domarus (Hamburg) : Uni- 
lateral retinopathia pigmentosa. Case report and 
histological findings 


ABSTRACT DEPARTMENT 


Epitep Bv Davip SHocH, M.D. 


ALBRECHT VON GRAEFES ARCHIV 
FUR KLINISCHE UND EXPERI- 
MENTELLE OPHTHALMOLOGIE 


INTRODUCTION TO FREEZE-FRACTURE METHOD 
IN RETINAL RESEARCH. Reale, E., and Lu- 
ciano, L. (Universitats-Augenklinik, Es- 
sen, Germany). Albrecht von Graefes 
Arch. Klin. Ophthalmol. 192:73, 1974. 


This technique is essentially a variant of or- 
dinary techniques of preparation of material 
for elecfron microscopy. This different ap- 
proach to ultrastructure research confirms the 
findings that the outer limiting membrane of 
the retina is composed of zonulae adhaerentes. 
Further, bi-dimensionally arranged particles 
characteristic for astroglial cells in the cen- 
tral nervous system are shown on the exposed 
faces of the plasma membrane of Müller cells. 
(8 figures, 43 references) —David Shoch 


ANNALS OF ÍNTERNAL 
MEDICINE 


STOGREN’S SYNDROME IN SYSTEMIC LUPUS 
ERYTHEMATOSUS.  Alarcón-Segovia, D., 
Ibanez, G., Velazquez-Forero, F., Her- 
nandez-Ortiz, J., and Gonzalez-Jiménez, 
Y. (Inst. Nacional de la Nutricion, Mexico 
City, Mexico). Ann. Intern. Med. 81:577, 
1974. 


Sicca features of Sjogren’s syndrome were 
investigated in 50 unselected, consecutive pa- 
tients with systemic lupus erythematosus by 
questioning, clinical examination, Schirmer’s 
tests, rose bengal staining tests, secretory 
parotid sialography, scintillation scanning of 
salivary glands with 99m Tc-pertechnetate, 
radionuclide salivary excretion studies, and 


Ks histologic study of minor salivary glands of the 


lip. Twenty-three patients complained of sicca 


symptoms; of these, 16 had ocular symptoms 


and xerostomia. Twenty-seven patients had ap- 
parently enlarged submandibular or parotid 
glands. Forty-nine of the 50 patients had ab- 
normalities in at least two test results. The 
other patient had an abnormal sialography. 
The minor salivary glands of the lip were al- 


tered in 47 patients. The three patients with 
normal biopsies had abnormal sialograplmes or 
scintiscans, or both. The clinical or sube inical 
evidence of Sjógren's syndrome in practically 
all patients with lupus erythematosus ma» have 
important theoretical implications regarding 
the role, whether passive or active, of the lacri- 
mal and salivary glands in autoimmumty. (5 
figures, 1 table, 42 references)—Authors’ ab- 
stract 


DIAGNOSTIC VALUE OF THYROTROPHIN-RE- 
LEASING HORMONE IN PITUITARY AND HY- 
POTHALAMIC DISEASES. Snyder, P. J., Ja- 
cobs, L. S., Rabello, M. M., Sterling, F. H., 
Shore, R. N., Utiger, R. D., and Daugha- 
day, W. H. (Dept. Med., Univ. Pennsyl- 
vania School Med., Philadelphia. Pa.). 
Ann. Intern. Med. 81:751, 1974. 

The clinical utility of synthetic thyratrophin- 


releasing hormone ( TRH) in assessinz thyro- 
trophin (TSH) and prolactin secremon was 


evaluated in 100 patients with pituitary and | 


hypothalamic diseases. Age- and sex-specific 


criteria for normal TSH and prolactin re- 


sponses were used. Thyrotrophin reserve was 
impaired in 56 of the patients, but in 23 of 
these the abnormality could not have deen pre- 
dicted, because the serum thyroid hormone 
levels were normal. Prolactin secretion was ab- 


normal, either an elevated basal level or a sub- 
normal response to TRH, in 62 of the patients; 


only in the two patients with galactorrhea 
could the abnormality have been predicted clin- 
ically. In certain situations hormoral abnor- 
malities due to pituitary involvement could be 
distinguished from hormonal abnormalities due 
to hypothalamic involvement by the type of 
TSH or prolactin response. Measurement of the 
TSH and prolactin responses to TRE, it is con- 
cluded, can show many abnormalities of pitui- 
tary and hypothalamic function not otherwise 
detectable. (1 table, 30 references )—Authors’ 
abstract | 


ARCHIVES OF OPHTHALMOLOGY 


OCULAR INVOLVEMENT IN DISSEMINATED 
INTRAVASCULAR COAGULOPATHY. Cogan, 
D. G. (Clinical Branch, National Eye Inst., 
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Bethesda, Md.). Arch. Ophthalmol. 93:1, 
1975. 


Disseminated intravascular coagulation, a 
widespread tendency for formation of thrombi 
in small vessels, may involve any or all the tis- 
sues in the body, but is notoriously associated 
with kidney, heart and brain localization. Seven 
cases illustrate the ocular pathology. The prime 
abnormalities consist of detachments of the 
retina, vacuolar disruption of the pigment epi- 
thelium, choroidal hemorrhage, and, most im- 
portantly, thrombotic occlusion of the chorio- 
capillaris and of the juxtaposed vessels in the 
submacular and peripapillary regions. Charac- 
teristically these changes were symmetrical in 
the two eyes. (22 figures, 1 table, 6 references) 
—David Shoch 


TERATOGENICITIES OF OPHTHALMIC DRUGS. 
Itoi, M., Gefter, J. W., Kaneko, N., Ishii, 
Y., Ramer, R. M., and Gasset, A. R. (Dept. 
Ophthalmol., Univ. Florida, Gainesville, 
Fla.). Arch. Ophthalmol. 93:46, 1975. 


Nonradioactive idoxuridine produced fetal 
malformations in rabbits when administered 
topically to the eye in doses similar to those 
used clinically, 0.1% four times a day for 12 
days. These malformations included exoph- 
thalmos and clubbing of the forelegs. Trifluo- 
rothymidine was not found to be teratogenic 
even in high concentrations. (7 figures, 1 table, 
13 references )—David Shoch 


CANADIAN MEDICAL 
ASSOCIATION JOURNAL 


UNRECOGNIZED OCULAR PROBLEMS ASSOCI- 
ATED WITH PORT-WINE STAIN OF THE FACE 
IN CHILDREN. Stevenson, R. F., Thomason, 
H. G., and Morin, J. D. (Dept. Ophthal- 
mol., Surg., Hospital for Sick Children, 
Toronto, Ontario). Canad. Med. Assoc. J. 
111:953, 1974. 


The port-wine stain, a relatively rare sub- 
group of capillary hemangiomas, usually in- 
volves the face and in children it may be asso- 
ciated with glaucoma. A series of 50 patients 
with facial port-wine stains had ocular exami- 
nation at The Hospital for Sick Children, To- 
ronto. When the facial areas supplied by both 
the ophthalmic and maxillary divisions of the 
sensory branch of the trigeminal nerve were 
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involved (26 patients) there was about a 45%, 
chance of diagnosing glaucoma, either as 
“true” glaucoma (with visual loss and raised 
intraocular pressure) or as “glaucoma suspect” 
(without visual loss). Involvement of the area 
supplied by either division alone was not asso- 
ciated with glaucoma. (3 figures, 5 references) 
—Authors’ abstract 


CLINICAL GENETICS 


HEPATIC FIBROSIS, POLYCYSTIC KIDNEY, COLO- 
BOMATA AND ENCEPHALOPATHY IN SIB- 
LINGS. Hunter, A. G. W., Rothman, S. J., 
Hwang, W. S., and Deckelbaum, R. J. 
( Royal Victoria Hosp., Montreal, Quebec). 
Clin. Genet. 6:82, 1974. : 


The two siblings presented here delineate a 
new syndrome that includes hepatic fibrosis, 
polycystic kidneys, an encephalopathy, ocular 
colobomata and minor dysmorphic features. 
These cases emphasize that the association of 
congenital hepatic fibrosis and polycystic kid- 
neys is heterogeneous and that cerebral palsy 
may occur as part of a familial syndrome. (7 
figures, 25 references )—Authors’ abstract 


HYPERGLYCINURIA IN A FAMILY WITH AUTO- 
SOMAL DOMINANTLY INHERITED CATARACT. 
Simila, S., and Kaar, M. L. (Dept. Pedi- 
atr, Univ. Oulu, Oulu, Finland). Clin. 
Genet. 6:138, 1974. 


Autosomal dominantly inherited cataract was 
detected in 20 out of 36 members of a kindred. 
Three members with cataract and three with- 
out cataract also had renal hyperglycinuria. 
The coincidence, although probably fortuitous, 
may call for measurements of renal clearance 
of glycine in cases with inherited cataract. (1 
figure, 1 table, 16 references)—Authors’ ab- 
stract 


CONCORDANCE RATES FOR MYOPIA IN TWINS. 
Karlsson, J. L. ( Napa, Calif.). Clin. Genet. 
6:142, 1974. : 


A study of seven pairs of monozygotic twins, 
identified by at least one member of each set 
wearing concave lenses, shows all to be con- 
cordant for near-sightedness. A survey of the 
world literature reveals a total of 106 mono- 
zygotic twin pairs with myopia, 100 of them 
reported to be concordant for the disorder. In 
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contrast, 41 dizygotic pairs with myopia are 
identified, and of these only 12 are concordant. 
The results of the present study are consistent 
with a genetic mode of transmission. (1 table, 
53 references)—Author’s abstract 


HEADACHE 


POSTERIOR CRANIAL FOSSA TUMORS. Ekbom, 
K., Horsten, G., and Johansson, T. (Dept. 
Neurol., Soderjukhuset, Stockholm, Swe- 
den). Headache 14:119, 1974. 


In 15 consecutive cases of expanding lesions 
in the posterior cranial fossa an average of 13 
months had elapsed between the onset of symp- 
toms and the diagnoses. Eleven of the patients 
had normgl findings on ophthalmoscopic exam- 
ination; three patients had papilledema. In all 
cases the headache was aggravated or pro- 
voked by situations which increase intracranial 
pressure. In ordinary light, nystagmus was 
usually mild and frequently inconstant. The 
nystagmus was more readily detected in dark- 
ness, although only when the eyes were deviated 
to certain well controlled positions. (4 figures, 
2 tables, 28 references)—]oel G. Sacks 


INTERNATIONAL 
OPHTHALMOLOGY CLINICS 


SIMULTANEOUS BILATERAL ANGIOGRAPHIC 
TECHNIQUE. Hisatomi, C., and Suzuki, Y. 
(Dept. Ophthalmol., Jikeikai Univ. School 
Med., Tokyo). Int. Ophthalmol. Clin. 14: 
81, 1974. 


A special adaptor consisting of two sets of 
four mirrors is used to image the retina of both 
eyes on the film of a fundus camera at one time. 
The most obvious use for such a technique is 
to measure the arm to retina time simultaneous- 
ly for both carotids. However, it is also useful 
in the diagnosis of retinal occlusive disease. 
The chief difficulty is the fact that there is no 
fixation point for the patient. This can be gotten 
around by putting a fixation mark in the il- 
luminating system. (4 figures, 8 references )— 
David Shoch 


JOURNAL OF MEDICAL GENETICS 


PLEIOTROPIC EFFECTS OF THE GENE FOR RET- 
INOBLASTOMA. Kitchin, F. D., and Ells- 
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worth, R. M. ( Columbia Univ., New York, 
N.Y.). J. Med. Genet. 11:244, 1974. 


Vigorous treatment of retinoblastoma im the 
last 30 years has resulted in a large population 
of survivors with useful vision, in which the 
late effects of genetically associated tumors can 
be seen. An increase in second primary tumors, 
mainly osteogenic sarcoma, has been fouad in 
those children who carry the germinal muta- 
tions, and not in the majority of survivors of 
unilateral disease. The findings indicate a pleio- 
tropic effect of the retinoblastoma gene which 
may act as an initiator in two forms of neo- 
plasia. (2 tables, 11 references) —Authors' ab- 
stract 


JOURNAL OF NEUROLOGY, 
NEUROSURGERY AND 
PSYCHIATRY 


NEUROLOGICAL COMPLICATIONS OF PROGRES- 
SIVE FACIAL HEMIATROPHY. Wolf, S. M., 
and Verity, M. A. (Center Health Sci- 
ences, UCLA, Los Angeles, Calif.). J. 
Neurol. Neurosurg. Psychiatry 37:997, 
1974. 


Progressive left facial hemiatrophy began in 
a boy at the age of five years. Over the next 
20 years, he developed wasting of the left 
shoulder and arm muscles, ptosis of the eye- 
lids; ophthalmoplegia, convergence nystagmus, 
pupillary dilatation, hemiparesis, seizures, and 
dysarthria. A pneumoencephalogram showed 
cerebellar hemiatrophy. Biopsy of the cerebel- 
lum revealed loss of and degenerative changes in 
Purkinje cells. A deltoid muscle biopsy studied 
by histochemical and enzymatic procedures was 
normal. There are many neurological andl oph- 
thalmological complications of progress ve fa- 
cial hemiatrophy. Seizures, ophthalmoparesis, 
and pupillary abnormalities are the most com- 
mon. The etiology and pathogenesis of tne dis- 
ease are unknown. The possibility that tais is a 
‘slow virus’ disease is suggested. (5 figures, 1 
table, 32 references )—Authors’ abstrac 


NEURO-OPHTHALMIC PATHOLOGICAL CORRE- 
LATIONS IN PRIMARY RETICULUM CEEL SAR- 
COMA OF THE NERVOUS SYSTEM. Gonyea, 
E. F., and Collins, G. H. (Div. Neurol., 
Univ. Florida College Med., Gainesville, 
Fla.). J. Neurol. Neurosurg. Psychiatry 
37:1005, 1974. 


Two cases of primary reticulum cell sarcoma 
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of the nervous system are presented because 
of their unusual clinicopathological correla- 
tions. Consecutive pupil-sparing third nerve 
paralysis was associated with tumor infiltrat- 
ing the diencephalon and mesencephalon and 
the fascicular portions of both oculomotor 
nerves in the first case. Concomitant sympa- 
thetic involvement, as evidenced by relative 
miosis, cannot account for the preserved pupil- 
lary reactions. Preservation of the pupils was 
most likely the result of the intrinsic rather 
than compressive, third nerve involvement. In 
the second case involvement of the right facial 
colliculus was associated with the 'cne-and-a- 
half syndrome (combined lateral gaze palsy 
and unilateral internuclear ophthalmoplegia ) 
and peripheral facial nerve paralysis. Termi- 
nally, the left lateral rectus muscle was also 
involved, and a discrete tumor implant had ex- 
tended well beyond the midline. (2 figures, 11 
references )—Authors’ abstract 


RELATIONSHIP BETWEEN VISUAL FIELD DE- 
FECT AND ARTERIAL OCCLUSÍON IN THE POS- 
TERIOR CEREBRAL CIRCULATION. Kaul, 
S. N., Du Boulay, G. H., Kendall, B. E., 
and Russell, R. W. R. (National Hosps. 
Nerv. Disease, London). J. Neurol. Neuro- 
surg. Psychiatry 37:1022, 1974. 


(1) The extent and severity of visual field 
loss has been compared in a series of 14 pa- 
tients with occlusions of the posterior cerebral 
artery or its branches, all verified ang:ographi- 
cally. Atheroma, embolism, and migraine were 
the commonest types of underlving vascular 
disease. (2) Occlusion of the main trunk of the 
artery was associated with severe and perma- 
nent field loss usually with some sparing of the 
central area and, in one case, of some field ad- 
jacent to the vertical meridian. It is suggested 
that this is due to collateral blood flow reach- 
ing the margins of the posterior cerebral terri- 
tory from the adjacent middle cerebral terri- 
tory via pial anastomoses. (3) Single or mul- 
tiple occlusions of the main branches of the 
posterior cerebral artery gave variable amounts 
of field loss with considerable recovery in some 
cases. Collateral blood flow from the middle 
cerebral territory and from other branches of 
the posterior cerebral artery was demonstrated 
and the variation may be due to the size and 
number of pial anastomoses and to systemic 
factors such as blood pressure and vascular re- 
activity. (4) Occlusion of smaller branches of 
the calcarine artery produced localized zones 
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of capillary underperfusion near the posterior 
cerebral pole. These corresponded to scotoma- 
tous paracentral defects in the visual field 
which were often permanent and showed no 
central sparing. The potential capacity of the 
collateral system may be limited by occlusion 
of intracerebral arteries or by involvement of 
segments of the pial arteries in the disease 
process. (4 figures, 3 tables, 19 references)— 
Authors' abstract 


PARASYMPATHETIC DENERVATION OF THE IRIS 
IN DIABETES MELLITUS. Sigsbee, B., Tor- 
kelson, R., Kadis, G., Wright, T. W., and 
Reeves, A. G. (Univ. Rochester School 
Med., Rochester, N.Y.). J. Neurol. Neuro- 
surg. Psychiatry 37:1031, 1974. 


Sixty-two patients with diabetes mellitus 
were tested for the presence of parasympathet- 
ic denervation hypersensitivity of the iris using 
a 2% solution of methacholine. Fifty patients 
(8195) had a measurable miotic response com- 
pared with three (895) of a group of 36 con- 
trol subjects. An abnormal response was ob- 
tained from 17 (74%) of 23 patients with a 
clinical course of less than two years and 33 
(8595) of 39 patients with a clinical course of 
longer duration. These findings corroborate 
other evidence of a high incidence of periph- 
eral neuropathy appearing early in the clinical 
course of diabetes mell:tus and extend the ob- 
servations to the parasympathetic innervation 
of the iris. The methacholine test is a simple 
bedside method which is of potential value for 
establishing parasvmpathetic iris denervation 
of diverse etiologies. (2 figures, 23 references) 
—Authors’ abstract 


LANCET 


MATERNAL ENZYMES OF GALACTOSE METABO- 
LISM AND THE "INEXPLICABLE" INFANTILE 
CATARACT. Harley, J. D., Irvine, S., Mut- 
ton, P., and Gupta, J. D. (Royal Alexandra 
Hosp. for Children, Camperdown, New 
South Wales, Australia). Lancet 2:259, 
1974. s 


The enzymes galactokinase and galactose-1- 
phosphate uridyl transferase were measured in 
erythrocytes from infants and children with 
unexplained cataracts, their parents, and 
matched controls. Although these children, as 
a group, did not show any significantly lower 
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enzyme activity, many of their mothers had 
noticeably low levels of galactokinase and/or 
transferase activity. The patterns of distribu- 
tion of both enzymes in the mothers were sta- 
tistically different from those of adult women 
of comparable ages. No such difference could 
be demonstrated between the children with cat- 
aracts, or their fathers, and the control groups. 
These results are interpreted as strong evidence 
that marginal maternal deficiency of either or 
both enzymes, in the face of substantial lactose 
intake during pregnancy, may contribute to the 
formation of cataracts during developmental 
life. (2 figures, 1 table, 13 references )—Au- 
thors’ abstract 


MEDICAL JOURNAL OF 
' A AUSTRALIA 


THE CASE OF THE CATARACTOUS KANGAROO. 
Stephens, T., Irvine, S., Mutton, P., Gupta, 
J. D., and Harley, J. D. (Childrens Medical 
Research Foundation, Royal Alexandra 
Hospital for Children, Sydney, Australia). 
Med. J. Aust. 2:910, 1974. 


Kangaroos are deficient in the first two en- 
zymes required for galactose metabolism via 
the usual mammalian pathway—galactokinase 
and galactose-1-phosphate uridyl transferase. 
They are prone to cataract formation if raised 
on cow's milk. Kangaroo milk is high in pro- 
tein and fat but has almost no lactose. A case 
is reported with pertinent investigations. (1 
figurue, 2 references)—Ronald Lowe 


NATURE 


CONGENITALLY ABNORMAL VISION IN SIA- 
MESE CATS. Guillery, R. W., Casagrande, 
V. A., and Oberdorfer, M. D. (Depts. 
Anat., Zoology, Univ. Wisconsin, Madison, 
Wis.). Nature 252:195, 1974. 


In albino mammals, the absence of pigmen- 
tation in the eye is associated with abnormali- 
ties of the visual pathway and these result in 
a scrambled input to the visual centers of the 
brain. Recent research on Siamese cats, in 
which more than one pattern of abnormality 
has been found, shows that there are several 
ways in which the cortex can deal with the ab- 
normal input, and is beginning to define the 
rules according to which the cortex selects its 
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inputs. (5 figures, 1 table, 22 references)— 
Authors’ abstract 


NEUROLOGY 


PROGRESSIVE NUCLEAR OPHTHALMOPLEGIA 
ASSOCIATED WITH MENTAL DEFICIENCY, 
LINGUA SCROTALIS, AND OTHER NEUROLOGIC 
AND OPHTHALMOLOGIC SIGNS IN A FAMILY. 
Levic, Z. M., Stefanovic, B. S., Nikolic, 
M. Z., and Pisteljic, D. T. (Faculty Med., 
Univ. Belgrade, Belgrade, Yugoslavia). 
Neurology 25:68, 1975. 


Six members of a family—the mother, three 
daughters, and two sons—have a unique syn- 
drome consisting of congenital external eph- 
thalmoplegia, bilateral facial weakness, lirgua 
scrotalis, progressive chorioretinal sclerosis, 
and an intellectual deficit. Bilateral ptosis and 
almost complete ophthalmoplegia were found 
in three of the family members, bilateral facial 
weakness in two, and Parinaud’s syndrome and 
convergence paresis in one. Electromyographi- 
cally, a lesion of the lower motor neurons— 
“nuclear ophthalmoplegia”—was found. Three 
members of the family had different stages of 
progressive chorioretinal sclerosis and two had 
myopia. All the family members had lingua 
scrotalis, and all of those who had ophthalmo- 
plegia had low IQs. Electroretinographic reac- 
tions were subnormal or absent in patients with 
chorioretinal degeneration. It was concluded 
that an extensive abiotrophic process, geneti- 
cally conditioned, was a possibility. (4 figures, 
1 table, 18 references )—Authors’ abstract 


THE SYNDROME OF INCREASED INTRACRANIAL 
PRESSURE WITHOUT LOCALIZING SIGNS: A 
REAPPRAISAL. Weisberg, L. A. (Dept. 
Neurol., Tulane Med. Ctr., New Orleans, 
La.). Neurology 25:85, 1975. 


One hundred adult patients with headache, 
papilledema, and no localizing signs were eval- 
uated prospectively and followed for up to 54 
months. No patient with this syndrome who had 
a normal mental status, negative brain scan, 
and normal electroencephalogram was found 
subsequently to harbor a mass lesion. Benign 
intracranial hypertension was the final diagno- 
sis in 71% of the patients studied. Lumbar punc- 
ture was a safe and helpful diagnostic proce- 
dure, and in no case was subsequent neurologic 
deterioration noted. (2 tables, 17 references )— 
Author’s abstract 











ET EDEN ITI 


SE Te 


^ 


DE Ve Fr 


r3 


——— —— —— 9 —À — - 
Ad wv 2 


Ede ; "ir MIL WENE S 


Kw. $ Ti 


712 AMERICAN JOURNAL OF OPHTHALMOLOGY 


SURVEY OF OPHTHALMOLOGY 


THE EFFECT OF SUNGLASSES ON THE VISUAL 
MECHANISM. Miller, D. (Beth Israel 
Hosp., Boston, Mass.). Surv. Ophthalmol. 
19:38, 1974. 


Sunglasses are useful in some situations and 
the author suggests that such glasses should 
have the following characteristics: they should 
eliminate ultraviolet light and thev should re- 
duce light transmission to between 10 and 25%. 
The addition of polarizing capacity eliminates 
certain sources of glare. The actual color of 
the lens is not important except in the case of 
the color deficient where the color should be 
pale or grey. Those benefitting most from the 
use of sunglasses are aphakic patients and peo- 


ple who spend long periods on beaches or snow- : 


fields and at high altitudes. (3 figures, 50 refer- 
ences)—David Shoch 


TRANSACTIONS OF THE 
OPHTHALMOLOGICAL SOCIETIES 
OF THE UNITED KINGDOM 


SCLERITIS AND SYSTEMIC DISEASE. Lyne, A. J. 
( Manchester Eye Hosp., Manchester, En- 
gland). Trans. Ophthalmol. Soc. U.K. 94: 
58, 1974. 


Most patients with episcleritis do not have 
an associated connective tissue disease. In the 
author's series there were 55 such patients, 
three of whom had rheumatoid arthritis. On 
the other hand, of 17 patients with scleritis, 14 
showed a connective tissue disease present, 
many requiring active treatment. (3 figures, 5 
references) —David Shoch 


CORNEAL INVOLVEMENT IN EPISCLERITIS AND 
SCLERITIS. Watson, P. G., and Holt-Wil- 
son, A. D. (Moorfields Eye Hosp., Lon- 
don). Trans. Ophthalmol. Soc. U.K. 94:46, 
1974. 


Corneal changes occur in about 3065 of pa- 
tients with scleritis and in half that number 
with episcleritis. With episcleritis the corneal 
opacities clear promptly with treatment but may 
become permanent if there are repeated at- 
tacks of episcleritis in the same position. With 
scleritis there are four types of keratitis: a dif- 
fuse stromal, a sclerosing stromal, a deep kera- 
titis and a limbal guttering. The most severe 
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corneal disease of all is keratolysis—a rapid 
disappearance of the stroma of the cornea 
which starts as a thin gutter with a rolled edge 
and is the corneal equivalent of scleromalacia 
perforans. (6 figures)—David Shoch 


THE PROGNOSIS FOR PENETRATING KERATO- 
PLASTY. Rice, N. S. C. (London). Trans. 
Ophthalmol. Soc. U.K. 94:94, 1974. 


In general the prognosis for penetrating 
keratoplasty has greatly improved with the use 
of new suture materials and techniques. Of par- 
ticular interest :s the fact that although it was 
at one time felt that a preparatory lamellar 
keratoplasty was indicated for vascularized 
corneas, it is now found that if anything in the 
case of herpetic keratitis the presence of a pre- 
vious lamellar graft substantially prejudices the 
fate of a subsequent penetrating graft. There- 
fore, the author feels that the operation of 
preparatory lamellar keratoplasty has few in- 
dications. (2 figures, 9 references )—David 
Shoch 


THE INFLUENCE OF TISSUE-TYPE COMPATI- 
BILITY ON THE FATE OF FULL-THICKNESS 
CORNEAL GRAFTS. Gibbs, D. C., Batchelor, 
J. R., Werb, A., Schlesinger, W., and 
Casey, T. A. (Queen Victoria Hosp., East 
Grinstead, Sussex, England). Trans. Oph- 
thalmol. Soc. U.K. 94:101, 1974. 


The cornea with varying degrees of immuno- 
logical privilege may be rather a delicate in- 
dicator of HL-A antigen/antibody reaction. 
The degree of vascularization has a marked 
effect on the incidence and on the reversibility 
of rejection. The sharing of HL-A antigens 
affects mainly the reversibility of rejections. 
For cases at high risk of rejection because of 
marked vascularization, the sharing of even 
only two antigens between donor and recipient 
significantly improves the prognosis. (45 fig- 
ures, 7 references )—Authors’ abstract 


SEPTO-OPTIC DYSPLASIA, Sanders, M. D., and 
Brook, C. G. D. (London). Trans. Oph- 
thalmol. Soc. U.K. 94:197, 1974. s 


Four children are described with hypoplasia 
of the optic nerve. In two of these the hypo- 
plasia was bilateral and in two children uni- 
lateral. In all four there was an absence of a 
septum pellucidum and dilated perichiasmal 
cisterns. This resulted in complete panhypo- 
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pituitarism in one child and isolated deficiency 
of growth hormone in two others and in a nor- 
mal endocrine status in the fourth. (3 figures, 
13 references) —David Shoch 


LACRIMAL SECRETION IN FULL-TERM AND 
PREMATURE BABIES. Patrick, R. K. ( West- 
ern Ophthalmic Hosp., London). Trans. 
Ophthalmol. Soc. U.K. 94:283, 1974. 


Tears were collected from 212 infants with 
standardized, sterile filter strips and micro 
pipettes. In contrast to previous statements and 
studies, the author was able to collect tears 
from the culdesac of every infant. It is true that 
the tears do not run down the face but tend 
to run immediately into the naso-lacrimal duct 
apparently because of tight squeezing of the 
lid and a very efficient apparatus for drainage 
in most infants. In any case, tears are definite- 
ly present in the first day of life. That tears 
were actually collected was proved by the fact 
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that the fluid contained significant amounts of 
IgA in all the specimens examined, (2 figures, 
4 references )—David Shoch 


SOME ASPECTS OF THE CLINICAL USE OF TRI- 
FLUOROTHYMIDINE IN THE TREATMENT OF 
HERPETIC ULCERATION OF THE CORNEA. 
McGill, J., Holt- Wilson, A. D., McKinnon, 
J. R., Williams, H. P., and Jones, B. R. 
(Inst, Ophthalmol., London). Trans. Dph- 
thalmol. Soc. U.K. 94:342, 1974. 


Trifluorothymidine has been found to be an 
extremely effective antiviral agent for herpetic 
keratitis. It is better than IDU in the manage- 
ment of corticosteroid-treated corneal alcers, 
and is uniformly effective in those cases which 
had failed to heal with IDU therapy. It ean be 
used where there is a hypersensitivity reaction 
to IDU. It is possibly effective in reducing the 
risk of recurrences of herpetic ulcers. (12 ta- 
bles, 18 references )—Authors’ abstract 
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NEWS ITEMS 


EprrEDp By THOMAS CHALKLEY, M.D. 
700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


INSTITUTO BARRAQUER: SEVENTH 
INTERNATIONAL COURSE 


The Seventh International Course of Ophthal- 
mology of the Instituto Barraquer will be held in 
Barcelona May 15-20, 1977. The course will con- 
sist of lectures, round tables, instruction courses, 
motion pictures and televised surgical sessions, as 
well as scientific and industrial exhibits and an at- 
tractive social program. Some 45 guests from Aus- 
tralia, France, Great Britain, Germany, Italy, South 
Africa, South America, Spain, Switzerland, and 
the United States will speak. Simultaneous transla- 
tion in English, French, and Spanish will be pro- 
vided for the main sessions. For further informa- 
tion write to the Executive Secretary, Instituto 
Barraquer, Laforja 88, Barcelona-6 Spain. 


THIRD INTERNATIONAL ORTHOPTIC 
CONGRESS 


The. Third International Orthoptic Congress will 
be held at the Sheraton Boston Hotel, Boston, July 
1-3, 1975. For further information, write Interna- 
tional Orthoptic Congress, 6 Beacon St., Suite 620, 
Boston, MA 02108. 


CANADIAN OPHTHALMOLOGICAL SOCIETY: 
ANNUAL MEETING 


The 38th Annual Meeting of the Canadian Oph- 
thalmological Society will be held at the Chateau 
Laurier, Ottawa, Ontario, June 15-18, 1975. Re- 
search sessions are scheduled for Sunday afternoon, 
June 15, followed by scientific meetings on Mon- 
day, Tuesday, and Wednesday mornings. A half- 
day symposium on glaucoma will be featured on 
Wednesday afternoon. Guest speakers on glaucoma 
will be Mansour F. Armaly and Raymond Etienne. 

In conjunction with the Annual Meeting, the 
Contact Lens Association of Ophthalmologists 
(Canada) will hold a contact lens fitting seminar 
June 14 and June 15, and will meet June 16. The 
Canadian Orthoptic Society will also meet June 16. 

For further information, write Gerald Nason, 
Ed.D., Canadian Ophthalmological Society, P.O. 
Box 8650, Ottawa, Ontario K1G 0G8; telephone 
(613)731-6493. 


STATE UNIVERSITY OF NEW York: 
ANNUAL ALUMNI DAY 


The Seventh Annual Alumni Day of the Depart- 


ment of Ophthalmology of the Kings County- 
Downstate Medical Center of New York will be 
held June 6, 1975, at the Downstate Medical Center, 
450 Clarkson Ave., Brooklyn, New York. The sci- 
entific session will begin at 9 A.M. and will include 
the Fourth Annual J. Eugene Chalfin Memorial 
Lecture. There are no fees and all ophthalmologists 
are invited to attend. For further information, write 
Alumni Association, State University of New York, 
Downstate Medical Center, Division af Ophthal- 
mology, 450 Clarkson Ave., Brooklyn, NY 11203. 


Mayo CLINIC: SYMPOSIUM ON 
ORBITAL DISEASE 


In honor of John W. Henderson’s 12-year chair- 
manship of the Mayo Clinic Department of Oph- 
thalmology a symposium on orbital disease will be 
held May 16 and 17, 1975, in Judd Hall, Mayo 
Building, Rochester, Minnesota. Lorenz E. Zimmer- 
man will be the guest lecturer. For further infor- 
mation, write Paul G. Belau, M.D., Secretary- 
Treasurer, Association of Mayo Eye Fellows, 


Mayo Clinic, Rochester, MN 55901. 


PRESBYTERIAN HOSPITAL OF PACIFIC 
MEDICAL CENTER: ANNUAL CONFERENCE 


The Presbyterian Hospital of the Pacific Medi- 
cal Center, San Francisco, will hold its annual con- 
ference June 12 and 13, 1975. This annual confer- 
ence, “Highlights of Modern Ophthalmology,” is 
designed to provide the practicing ophthalmologist 
with up-to-date information on new concepts and 
developments in ophthalmology. The conference 
will include material on phaco-emulsification, in- 
traocular lenses, fluorescein angioscopy and angiog- 
raphy, soft contact lenses, malpractice problems, 
treatment of macular disease, retinal and vitreous 
surgery, and new methods in the diagnosis and 
treatment of glaucoma, corneal disease, and ocular 
infection. The conference chairman is Gilbert W. 
Cleasby. The fee of $150 includes luncheons and a 
syllabus. For further information, write Depart- 
ment of Continuing Education, Pacific Medical 
Center, P.O. Box 7999, San Francisco, CA 94120. 


PENNSYLVANIA ACADEMY OF OPHTHAL- 
MOLOGY AND OTOLARYNGOLOGY: 
ANNUAL SCIENTIFIC MEETING 


The annual meeting of the Pennsylvania Acad- 
emy of Ophthalmology and Otolaryngology is 
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scheduled for May 21-24, 1975, in the Bedford 
Springs Hotel, Bedford, Pennsylvania. Scientific 
sessions will include the following symposia: 
"Drugs and the ophthalmologist" and "Complica- 
tions of cataract surgery" and, for the otolaryngcl- 
ogist, panel discussions on “Neuro-otological prob- 
lems of interest" and "Benign and premalignant 
lesions of the larynx." Instruction courses in oph- 
thalmology will include: microsurgery of the an- 
terior segment, research frontiers of retinal de- 
generation, contemporary ocular therapeutics, and 
glaucoma surgery. For further information, write 
Donald B. Kamerer, M.D., Secretary, 1501 Locust 
St., Pittsburgh, PA 15219. 


MONTEFIORE HOSPITAL AND MEDICAL 
CENTER/ALBERT EINSTEIN COLLEGE OF 
MEDICINE: ANNUAL 

OPHTHALMOLOGY SYMPOSIUM 


The Department of Ophthalmology, Montefiore 
Hospital and Medical Center/Albert Einstein Col- 
lege of Medicine will present an Annual Ophthal- 
mology Symposium June 6, 1975. A Symposium on 
the Swollen Disk will be given in the morning. 
Lorenz E. Zimmerman will deliver the George N. 
Wise Memorial Lecture. Registration fee is $25; 
$15 for residents. For further information, write 
Daniel Gold, M.D., Department of Ophthalmology 
Montefiore Hospital and Medical Center, 111 E. 
210th St., Bronx, NY 10467. 


SIXTH ANNUAL WILLIAM L. 
BENEDICT LECTURE 


The sixth annual William L. Benedict Lecture, 
sponsored by the AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY, was presented to the Minnesota Academy of 
Ophthalmology and Oto-Laryngology Jan. 10, 1975. 
Senator Hubert H. Humphrey spoke on “Proposed 
national health care." Dr. Benedict was president 
of the Ophthalmic Publishing Company at the time 
of his death in 1969. 
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UNIVERSITY OF PITTSBURGH: 
RETINAL DETACHMENT COURSE 


The University of Pittsburgh will offer a course 
in the management of retinal detachment at the Eye 
and Ear Hospital, Pittsburgh, Aug. 4-8, 1975. Tui- 
tion is $350; the number of participants is lim»ted 
to 12. For further information, write Ellen Flatley, 
c/o Medical Eye Bank of Western Pennsylvania, 
3515 Fifth Ave., Pittsburgh, PA 15213. 


SEEING Eye, Inc., ELECTS NEW 
VICE-PRESIDENT 


The Seeing Eye, Inc., has elected Stuart Grout 
as executive vice-president to succeed George 
Werntz, Jr., effective July 1, 1975. Dr. Grout held 
administrative positions at Boston University for 
the 14 years prior to joining Seeing Eye, Inc He 
holds a Ph.D. in educational administration “rom 
the University of Chicago. 


PERSONALS 
PAUL BRÈGEAT 


Professor Paul Bregeat is the recipient of the 
gold medal of the Società Oftalmologica Meridio- 
nale. The award will be presented at the Ninth Con- 
gress of the society to be held June 20-22, 1975, in 
Catanzaro, Italy. 


ALBERT C. ESPOSITO 


Albert C. Esposito, president-elect of the Amer- 
ican Association of Ophthalmology and past presi- 
dent of the West Virginia State Medical Associa- 
tion, was the recipient of the George Van Zandt 
Public Service Memorial Award, the highest award 
of the Huntington, West Virginia Jaycees. Dr. 
Esposito was cited for his outstanding efforts to- 
ward the establishment of the Marshall University 
Medical School. 
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New RESEARCH GRANTS AWARDED BY THE NATIONAL EYE INSTITUTE 
DECEMBER 28, 1974-JANUARY 30, 1975 


INSTITUTION 
Washington University 
St. Louis, Missouri 


Yale University 
New Haven, Connecticut 


University of Virginia 
Charlottesville, Virginia 


Retina Foundation 
Boston, Massachusetts 


University of Rochester 
Rochester, New York 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1975 


PRINCIPAL AMOUNT 
INVESTIGATOR TITLE OF PROJECT AWARDED 

Steven M. Podos Cyclic nucleotide phosphodiester- 
ases and prostaglandin $49,214 

Arthur H. Neufeld Mediators that regulate aqueous 
humor dynamics 31,965 

David W. Watkins IIT Visual deprivation. Functional ef- 
fects on striate neurons 7,450 

Charles Cintron Ultrastructure of corneal scar 
tissue 14,130 

Robert Cafferata The expression of neuronal spec- 
ificity 44 528 


NATIONAL Eve INSTITUTE RESEARCH AND TRAINING PROGRAMS 
FiscAr YEAR 1974 FUNDING 


PRINCIPAL 
INVESTIGATOR 


Anderson, Douglas R. 


Armaly, Mansour F. 


Barary, Ernst H. 
Becker, Bernard 
Becker, Bernard 


Becker, Bernard 
Beckman, Hugh 
Bill, Anders A. 


Bito, Laszlo Z. 
Brubaker, Richard F. 
Casey, William J. 


Cohan, Bruce E. 


PROGRAM AREA: GLAUCOMA 
(Continued from February 1975) 


INSTITUTION Drrect Cost TITLE OF PROJECT 

University of Miami $ 41,596 Experimental pathology of the 
optic nerve 

George Washington University 45,409 Comparative study of glaucoma 

University of Uppsala 36,529 Comparative studies of glau- 
coma 

Washington University 5,500 Glaucoma clinical research cen- 
ter 

Washington University 253,939 Glaucoma clinical research cen- 
ter 

Washington University 165,679 The aqueous humor 

Sinai Hospital of Detroit 24,450 Laser glaucoma surgery 

University of Uppsala 30,000 Studies on the nutrition of the 
eye 

Columbia University 35,474 The control of tissue-sensitivity 
to autonomic agents 

Mayo Foundation 42,472 Pathology of the blood-aqueous 
barrier . 

University of California 40,445 Physiology and pharmacology 

San Francisco of aqueous humor outflow 
University of Michigan 47,839 Human optic disk laser contour 


angiograms in glaucoma 





Vol. 79 No. 4 


PRINCIPAL 
INVESTIGATOR 


Ernest, J. Terry 


Fox, Richard R. 
Grant, W. Morton 


Green, Keith 
Green, Keith 
Holland, Monte G. 
Jocson, Vicente L. 

es 
Kayes, Jack 
Langham, Maurice E. 
Langham, Maurice E. 


Lee, Pei-Fei 


Levene, ind Z. 
Moses, Robert A. 
Pollack, Irvin P. 
Pollack, Irvin P. 


Portney, Gerald L. 


Raviola, Giuseppina E. 


Rosenthal, A. Ralph 


Schwartz, Bernard 


^ Schwartz, Bernard 


L4 


Scott, Walter N. 
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INSTITUTION 
University of Chicago 


Jackson Laboratory 


Massachusetts Eye and Ear In- 


firmary 


Medical College of Georgia 


Medical College of Georgia 


Tulane University 
University of California 
San Francisco 
Washington University 
Johns Hopkins University 


Johns Hopkins University 


Albany Medical College 


Eye Foundation Hospital 

Washington University 

Johns Hopkins University 

Johns Hopkins University 

University of California 
Davis 


Boston University 


Stanford University 


New England Medical Center 


Hospital 


New England Medical Center 


Hospital 


CUNY Mount Sinai School of 


Medicine 


717 
Direct Cost TITLE OF PROJECT 
$ 16,203 Factors affecting optic papilla 
oxygenation 
27,276 Hereditary diseases 
30,000 ^ Pressure-regulating mecha- 
nisms in glaucoma 
21,792 Ion and water movemen in 
ocular tissues 
14,043 Neurohumoral control of the 
intraocular pressure 
19,095 Physiology and pharmacalogy 
of aqueous humor flow 
54,255 Congenital glaucoma pathogene- 
sis, diagnosis, therapy 
20,549 Cytology, pathophysiology of 
aqueous pathways of eye 
11,828 The regulation of the intraocu- 
lar pressure : 
300 . The regulation of the intraocu- 
lar pressure 
422908 A new laser-based surgical 
procedure for treatment of 
glaucoma 
77,056 Pathogenesis of primary open 
angle glaucoma 
83,02 Factor affecting intraocular 
pressure 
3,893 Constant pressure applanation 
tonography 
26,677 . Constant pressure applaration 
tonography 
36,526 Mathematical analysis o: the 
optic nerve head 
109,350 Functional anatomy of the an- 
terior segment of the ere 
25,583 Computer mapping of the optic 
nerve head 
97,419 Changes in the optic disc m pa- 
tients with glaucoma 
55,189 Response of ocular pressure to 
corticosteroids 
633 Ocular carbonic anhydrase 
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PRINCIPAL 
INVESTIGATOR 


Scott, Walter N. 


Sears, Marvin L. 


Sears, Marvin L. 


Southern, A. Louis 


Spaeth, George L. 


Trotter, Robert R. 


Waltman, Stephen R. 


-~ Wyman, Milton 


Zeller, E. Albert 


INSTITUTION 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Drrect Cost 


CUNY Mount Sinai School of $103,162 


Medicine 
Yale University 


Yale University 


New York Medical College 


Wills Eye Hospital 


West Virginia University 


Washington University 


Ohio State University 


Northwestern University 


101,793 


/8,326 


92,578 


52,204 


35,805 


14,494 


60,587 


19,662 


(To be continued tn a later issue) 


APRIL 1975 


TITLE OF PROJECT 


Ocular carbonic anhydrase 


Vision research center 


Physiologic studies of intra- 
ocular pressure 


Cortisol metabolism in glau- 
coma and cataract 


Prevention of visual loss in 
glaucoma patients 


Adrenergic and cholinergic in- 
teractions in the eye 


Studies in glaucoma and related 
diseases 


. 
Congenital glaucoma. A devel- 
cpmental study 


Chemistry and physiological 
role of ocular enzymes 
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INTRAOCULAR LENSES 


HE — — 


By special request Neuro-ophthalmology Tapes offers two one hour audio- 
cassette teaching tapes bringing ycu up to the minute information on the entire 
subject of the pseudophakos featuring Dr. NORMAN JAFFE. These tapes will no* 
only help fulfill your continuing medical education requirement but will save 
you valuable time in the evenings to spend with your family, as they can be heard 


in the car en route to hospital. Dr. Jaffe reviews the history of intraocular lenses, 
indications, contraindications, the Miami Community Study, and gives specific 
surgical details as to how to do the procedure. Ask for tapes 41 and 42, or 
‘Intraocular Lenses 1 and 2". 

Other Neuro-ophthalmology tapes now available include: 3:33 = Fourth Nerve 
Disease, #34 = Neuroradiology, #35 = Fifth Nerve Disease, +37 = EMI 
Scan. The cost is $8 each postage paid (US and Canada). Make check payable 
to "Neuro-ophthalmology Tapes" and send to 9820 S.W. 62 Court, Miami, 
Florida 33156, USA. 


For trial correction 
and orthoptic training: 


CLIP-ON PRISMS 


by BERENS 


Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 

able in sets and loose prisms of 

40 mm. or 44 mm. diameter. Available 
through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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THE LEAST EXPENSIVE ITEM 
RELATED TO CATARACT SURGERY 





UNIKAT’ Temporary Cataract Glasses 
A standard power and size to fit every patient 


The difference between giving your post- 
cataract patient the best temporary glasses 
you can find and giving him a pair of "loan- 
ers" is exactly $9.90. That's not much to pay 
for better vision. 

With Unikat? you can refract to a subjective 
accuracy of one-half diopter, then give your 
patient the power and frame size he needs 
right on the spot. Unikats? are made in 15 
different powers from +8.00 to +15.00 in 
.50 D. steps. Ten frame sizes are stendard, 
with gray fadeaway Saxon for men and Chula 
shape for women. Unikat® has a lot of other 
advantages, too, such as hard resin lenses, 
40 mm. distance field and a 35 mm. reading 


Universal 


P. 0. Box 3144 Houston, Texas 77001 





field with one of the lowest jumps in cataract 
glasses. 


Since our only business is the manufacture 
of cataract lenses, we can offer this rare 
combination of quality and economy in 
Unikat®. You can order custom Unikats® by 
the pair, in Starter Sets of 10 pairs or Stand- 
ard Sets of 20 pairs. The price is a low, low 
$9.90 per pair in singles, or $9.50 a pair 
in sets. 


Give your loaners to charity and start using 
Unikat® post-operatively. Order a set today. 
Unikat®. The best temporary you can buy 
short of a prescription. ; 


Ophthalmic 
Products 


(713) 688-5205 


the cataract lens people 
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The Author's Editor 


When a physician or scientist and his editor work 
together on a personal basis, a creative interaction 
takes place. The talents of both merge to generate 
a superior product. And the effectiveness of this 
symbiotic relationship is enhanced over time. That 
is, as the author and editor collaborate on more 
projects, both the quality of the manuscripts and 
the efficiency of the writing process improve. Ul- 
timately, this means that many hours of the au- 
thor's time are freed for his scientific endeavors, 
the institution saves money, and the published ma- 
terial is superior. 

For the physician or scientist who writes, 
. the editor may be a shadowy being—a face- 
. less entity whose cryptic notes deface the 
. once-tidy pages of a manuscript. Or the 
. editor may be the jealous guardian of a 
journal, insensitive to the pearls of wisdom 
. an author places before him. Or he may 
- be a disembodied copy editor, capriciously 
. altering words and phrases with no regard 
for the author's painstakingly conceived 
prose. 

Few authors see editors as editors see 
themselves—as servants to scientists, to 
readers, and to the language. Moreover, I 
suspect that long-buried memories of high 
school “English composition," with the 
teacher’s impatient criticisms pencilled in 
the margins, evoke unconscious images in 
many authors’ minds—images of the humor- 
less scholar, more anxious to find fault than 
to help. 


EDITORS: THE GENUS AND 
THE SPECIES 


Editors, like authors, cannot be neatly 
pigeonholed. They come in different shapes, 
sizes, and temperaments. Indeed, there are 
two main species of scientific editors, not to 
be confused with each other. One is the 
journal or book editor—usually first a scien- 
tist and second an editor. This kind of edi- 
tor rarely revises and polishes a manuscript 
for publication. Generally, he has been 
raised to his editorial post on the basis of 
his scientific eminence and not because he 
is a student of the language. 

On the other hand, the men and women 
to whom I refer as "authors' editors" or 
"professional editors" are specialists in bio- 
medical communications. They should be 
professional helpmates to scientists, that is, 
. partners in communication. These editors 


pS ee E 


ee aT Aa Ps 


101 


work to lighten the load of the scientist who 
often labors long hours into the night on a 
manuscript—because he cannot find 15 con- 
secutive minutes to work on it during the 
day. They realize how difficult it can be for 
a scientist to disengage himself from the 


masses of data with which he is intimately 


familiar and to stand back to view his 
magnum opus from a reader’s perspective. 
Quite apart from their ability to render an 
author's prose grammatically correct, sxilled 
editors appreciate the necessity to help an 
author guide his readers confidently, log. 
ically, and persuasively from the beginning 
of his story to the end. 


AUTHOR-EDITOR RAPPORT 


Obviously, editorial assistance of this mag- 
nitude is not easily given without some in- 
terpersonal transactions. For most authors 
and editors to work effectively as a team, 
they must know each other. Many institu- 
tions provide their scientists with authors' 
editors. But even then, a surprising mumber 
of authors fail to make optimum use of this 
resource, out of apparent ignorance cf what 
a professional editor can do to enhance the 


quality of their manuscripts and an un- 3 


awareness of the importance of author- 


editor rapport to this process. Such authors | 


send their papers through the inter 
mail to the editorial department solely 
grammatical and syntactical review. [wy 
thors in institutions that have no editoria! 
department are frequently surprised to 
learn that professional editors even exist. 


Increasing numbers of authors who are | 


aware of this resource locate free-lance edi- 


tors* or seek the help of consulting firms in 
biomedical communications (a new and. 
flourishing business in large, metropolitan - 


areas). 


How do these professional editors view 


their work? Equally important, how do they 


regard their working relationship with au- 


thors? And finally, how can editors help sci- 
entists meet their obligation to communi- 
cate with their peers on the printed page? 


* Two major sources of access to free-lance edi- 
tors in medicine and the basic sciences are the 
American Medical Writers Association and the Na- 
tional Association of Science Writers. 
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THE PLIGHT OF THE SCIENTIFIC 
AUTHOR 


In addition to their other commitments, 
most physicians and scientists must write. 
Part of their professional obligation to the 
scientific community (and indireetly to so- 
ciety as a whole) is to communicate knowl- 
edge to others and to persuade by means 
of the written word—whether it be in ar- 
ticles for publication, books, grant applica- 
tions, or reports. Even the letters and 
memoranda that constitute part of a day’s 
work are important and should be instru- 
ments of clear communication. Yet, for a 
great many scientists, organizing thoughts 
into a logical sequence and putting them 
down on paper clearly and effectively are 
arduous tasks. Thus, countless hours are 
spent organizing, reorganizing, writing, and 
rewriting. 

Most scientists who publish in profes- 
sional journals work for large institutions, 
especially university medical centers. The 
physician in a large medical center may see 
patients most of the time, and the basic 
scientist may spend the largest part of his 
time in the laboratory, but each must write 
if he is to reach out to his colleagues—both 
within the institution and in the scientific 
community as a whole. Yet, whether we 


like to admit it or not, the average scientist 


is not trained to write. Consequently, he 
tends to tackle the job inefficiently, laboring 
through draft after draft of a manuscript 
before he is satisfied. Even then, he may 
miss his mark—and find out only when a 
journal referee ( presumably knowledgeable 
in the authors field) turns a manuscript 
down because he has failed to grasp im- 
portant points. Or an author may be told 
that a granting agency has rejected his re- 
search proposal on the grounds of scientific 
inadequacy, when actually the proposal's 
literary deficiencies have been more at 
fault. The cost of these efforts to an institu- 
tion can be staggering, although they are as 
yet unmeasured. j 


WRITING AS AN INTELLECTUAL 
PROCESS 


Writing involves a linear thought process, 
wherein the words are placed on paper by 
a system of priority. Yet many scientists are 
relatively nonverbal. That is, much of their 
thinking is in images, not in words. Ein- 


stein, when asked by a colleague whether 
his thought processes about higher mathe- 
matical concepts were carried out in word 
and number images or in visual images, 
replied that he definitely thought in visual 
images. 

Writing a scientific report involves a sort 
of translation process from images to words. 
Moreover, the scientist must consider many 
aspects of his work at the same time. Thus, 
many thoughts and images play across his 
conscious mind either simultaneously or 
over a short space of time. He does not 
always sort his ideas out in linear form, 
the way ideas must be sorted to be pre- 
sented most effectively on paper. Conse- 
quently, when he sits down at his desk, pen 
in hand, he may be frustrated kecause he 
must make his pen speak the language of 
the printed page. He finds that he cannot 
lift the scenes from his head and lay them 
on paper easily and painlessly. 


THE PROFESSIONAL EDITOR AS 
AN INSTITUTIONAL RESOURCE 


Most industries, aware of the merits of spe- 
cialization, hire technical editors and 
writers to ease the writing burden of their 
scientists. Industry, traditionally more con- 
scious of where it spends its dollars than 
universities, pays people to do what they do 
best—and only that. In this respect, the sci- 
entist in an academic setting is less for- 
tunate than his counterpart in industry. He 
tends to feel that he must be many things 
to many men: not only scientist but teacher, 
administrator, and writer. This charade is 
burdensome to the scientist and expensive 
for the institution. 

Indeed, many medical centers have al- 
ready recognized the cost-effectiveness of 
hiring professional scientific editors to assist 
their faculty. The mere availability of an 
editor does not guarantee his usefulness, 
however. A creative interaction must take 
place between author and editor, and this 
is a learned process. $ 


THE SYMBIOSIS BETWEEN AUTHOR 
AND EDITOR 


From my experience, the relationship be- 
tween author and editor is most soundly 
established and functions best when the 
author and editor work together on a per- 
son-to-person basis. Of course, it is possible 
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to edit an author’s work without ever meet- 
ing him. Questions can simply be asked in 
the margins of manuscript pages or sent to 
the author in an accompanying memoran- 


dum. But many times this limits the editing 
process to superficial revisions. It deprives 


. the editor of access to the author's personal 


feelings about the paper. Without personal 


consultation with the author, the editor may 


be unable to find out where the emphasis in 


a paper really lies or to fill in gaps that the 
author unwittingly leaves. Moreover, some 


. authors react defensively to editorial criti- 
= eisms pencilled on the typed page. 


ser 


Several steps are involved in a produc- 
tive author-editor relationship. If an author 
has never consulted an editor before, he 


. may be upclear about just what an author's 


conception that an editor 


editor does. He may hold the common mis- 
"corrects the 
grammar, punctuation, and spelling" in the 


—. final draft of the paper. And the final draft 
of the paper, of course, is the product of 


. weeks of arduous composition, revision, and 


polishing by the author. Yet one of the 


» main objectives of an author's editor is to 
_ persuade the author to let go of his paper 


before he has invested long, needless hours 
in successive drafts. Provided that the 
thoughts are well organized, after the first 
draft the editor can usually revise and 
polish the manuscript in a fraction of the 
time that the author would need. 

The author and editor should discuss the 
paper together briefly before editorial work 
is begun. Often, in this preliminary talk, 
an author will reveal major objectives of a 
manuscript that do not emerge clearly from 
the text. The author himself may have rec- 
ognized weak areas in his paper and may 
be able to point out places where the text 
has bogged down. This discussion provides 
the editor with a better picture of the task 
that lies ahead. 

The actual editorial process is a period of 
intensive analysis and revision—ranging 
from necessary organizational changes to 
simple grammatical corrections. The editor 
helps the author shape his paper for his 
intended audience, making the information 
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flow logically and clearly. A hundred de- 
tails must be attended to, as the editor 
strives to serve simultaneously the author, 
the gatekeepers of the journal or publishing 
house, and prospective readers. 

A wise editor, as he or she works on the 
manuscript, remembers that authors can be 
very sensitive. Many authors have become 
conditioned negatively by waspish queries 
from distant journal editors and anonymous 
reviewers. An author may be quick :o be 
defensive. So a skillful editor is tactful and 
constructive in making criticisms. The edi- 
tor and the author must be on the same 
team. 

A final and, I believe, necessary step in 
the editor-author interaction during the 
preparation of a manuscript is a conference 


when the editing process has been com- - 


pleted. Most scientists dislike writing. Thus, 
when one of their revised manuscripts is re- 
turned through the interoffice mail with an 
editors questions attached, it is hardly sur- 
prising that many an author simply tucks it 
away in a drawer for a few weeks. But if 
the editor sits down with an author to con- 
fer about the work, questions can be an- 
swered and the work finished without de- 
lay. 

This conference with the editor accom- 
plishes another goal. The author finds out 
why the editor made his changes. At mini- 


mum, this strengthens the editor-autoorrap- — 
port and facilitates negotiation abeut final ^ y 
changes, so that the written product -—- 


sents the synthesis of two minds—-he pro 
fessional scientist and the professional com- 


municator. Ideally, it helps the author learn- 
more about sound scientific writing. It helps 
him identify weaknesses in his writing style. - 
This kind of interaction enhances the effi- 


ciency of the author-editor relationship over 
time because the author and editor become 
more familiar with each other's work styles. 
The groundwork is laid for future coopera- 
tion. | 
Reprinted with permissicn 


BARBARA G. Cox 
Mayo Clin. Proc. 49:314, 1974 
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EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
ANNOUNCES A CONGRESS ON 


RECENT ADVANCES 
IN DIAGNOSIS AND MANAGEMENT 
OF CONDITIONS OF THE 
CHOROID-RETINA-VITREOUS 


JUNE 5, 6, 7, 1975, BOSTON 


Thomas Aaberg, M.D. 
Pierre Amalric, M.D. 
Bud Appleton, M.D. 
Anton Banko 

Thomas Behrendt, M.D. 
Isaac Ben-Sira, M.D. 
Frederick Blodi, M.D. 
Milton Boniuk, M.D. 
Robert Brockhurst, M.D. 
David Campbell, M.D. 
Jackson Coleman, M.D. 
lan Constable, M.D. 
Glynne Couvillion, M.D. 
Francois Delori, Ph.D. 
Nicholas Douvas, M.D. 


Charles Eichenbaum, M.D. 


Terry Ernest, M.D. 
Jay Federman, M.D. 
Richard Field, M.D. 
Robert Foos, M.D. 


MacKenzie Freeman, M.D. 


Duane Fuller, M.D. 
Wayne Fung, M.D. 

Sohan Hayreh, M.D. 
Tatsuo Hirose, M.D. 
William Hutton, M.D. 
Allan Kreiger, M.D. 
Edward Maumenee, M.D. 
Wallace McMeel, M.D. 


Alice McPherson, M.D. 
Robert Machemer, M.D. 
Ronald Michels, M.D. 
Frank Myers, M.D. 

Frank W. Newell, M.D. 
Ichiro Okamura, M.D. 
Edward Okun, M.D. 

Conor O’Malley, M.D. 
Sven Osterlin, M.D. 

Arnall Patz, M.D. 

Gholam Peyman, M.D. 
Dohrmann Pischel, M.D. 
Oleg Pomerantzeff, D.Eng. 
Ronald Pruett, M.D. 
Charles Riva, Ph.D. 

Alain Rousseau, M.D. 
Charles Schepens, M.D. 
Michael Shea, M.D. 
Bradley Straatsma, M.D. 
David Swann, Ph.D. 
William Tasman, M.D. 
Felipe Tolentino, M.D. 
Wichard van Heuven, M.D. 
Charles Vygantas, M.D. 
Alexander Vodozovov, M.D. 
Robert Watzke, M.D. 

Paul Wetzig, M.D. 

Keith Zinn, M.D. 


The purposes of this Congress are to disseminate to all ophthalmologists 1) the most recent informa- 
tion regarding the practical considerations for selecting patients for various forms of vitreous surgery, 
plus the techniques and expectations for success; 2) The latest technological advances that will en- 
hance the management of common macula and circulatory disorders. 


REGISTRATION: 

PHYSICIANS $200 

RESIDENTS $100 
WIVES PROGRAM $60 


H. MACKENZIE FREEMAN, M.D. 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 STANIFORD STREET 
BOSTON, MASS. 02114 
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The Department of Ophthalmology and the College of Medicine of the 
University of lowa Announce the Fourth Course and Workshop on 


CLINICAL ECHOGRAPHY 


Ultrasonic Diagnosis of Intraocular, Orbital and Periorbital Diseases 


TIME: 
and 7, 1975 
LOCATION: 
PURPOSE: 
PROGRAM: 


Basic Course, June 3, 4 and 5, 1975; Advanced Workshop (registration limited), June 5, € 


Department of Ophthalmology, University of lowa Hospitals, lowa City, lowa 
Instruction and practical training in current A-, B-, and Doppler scan techniques 
è Physical, Technological and Biological Basics 


è Standardization and Management of Equipment; Examination Techniques 
* Echography of Intraocular Pathology with special emphasis on differential diagnosis cf 
malignant melanomas and retinoblastomas, evaluation of vitrectomy-patients, and 


foreign body management 


* Echography of Orbital and Periorbital Pathology with special emphasis on differential 


diagnosis of tumors 
* Biometry of the globe and orbit 


FACULTY 


Robert W. Barnes, 
University of lowa 

Frederick C. Blodi, M.D., Professor and Head, Ophthal- 
mology, University of lowa 

Ross E. gBrown, M.D., Associate Professor of Radiological 
Sciences (Ultrasound), University of Oklahoma Health 
Sciences Center, Oklahoma City, Oklahoma 

Brian Connor, M.D., Resident, Ophthalmology, University 
of lowa 

Barton L. Hodes, M.D., Director of Clinical Echography, 
Department of Ophthalmology, Northwestern University, 
Chicago, Illinois 

Sandra L. Kaefring, Echographic Assistant, Ophthalmology, 
University of lowa 


M.D., Associate Professor, Surgery, 


Arthur H. Keeney, M.D., Ph.D., Dean, College of Medicine, 
and Professor of Ophthalmology, University of Kentucky, 
Lovisville, Kentucky 

Leroy McNutt, M.D., Instructor, Ophthalmology, Univers ty 
of lowa 

Karl C. Ossoinig, M.D., Associate Professor and Course 
Director, Ophthalmology, University of lowa 

Edward W. Purnell, M.D., Director of Ophthalmology, Case 
Western Reserve University, Cleveland, Ohio 

Peter Till, M.D., Director of Clinical Echography, Depert- 
ment of Ophthalmology Il, University of Vienna, Austria 

Atsushi Sawada, M.D., Echogrophic Fellow, Ophthalmology, 
University of lowa 

Mie Wolken, M.D., Instructor, Ophthalmology, University 
of lowa 


For detailed program and registration contact the Course Director: 
Karl C. Ossoinig, M.D., Department of Ophthalmology, 


University of lowa Hospitals, lowa City, lowa 52242 


DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ILLINOIS ABRAHAM LINCOLN SCHOOL OF MEDICINE 


A THREE DAY 


NNOUNCES 


VITREOUS COURSE 


TO BE HELD JUNE 24-26, 1975 


Curriculum will encompass the practical aspects of vitreous surgery inclucing 


indications, instrumentation, surgical techniques and practical experience. 
On June 24 and 25 a series of lectures will be held for those who wish lim ted 


participation. Time 8 a.m. to noon. 
Supervised animal surgery will be provided for those enrolling in entire course. 


Registration Fee for Entire Course—$500 


Faculty: 


Gholam A. Peyman, M.D.—Program Chairman and Course Director 


Morton F. Goldberg, M.D. 
David J. Apple, M.D. 
Felipe Huamonte, M.D. 
Michael Goldbaum, M.D. 
James E. Puklin, M.D. 


For additional information 
Ms. Janet Nugent, 1855 West Taylor Street, Chicago, Illinois 60612 


Lecture Series Only—$50 a day 
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THIRTEENTH NEW YORK EYE AND EAR INFIRMARY 


SPRING CONTACT LENS SEMINAR 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
AND THE 
CONTACT LENS DIVISION AND CORNEAL CLINICS 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 17, 1975 * MARRIOTT'S ESSEX HOUSE « NEW YORK CITY 


* * * 


JORGE N. BUXTON, M.D. e FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 


* * = 


GUEST SPEAKERS 


JOSEPH BALDONE, M.D. e CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. e JACK HARTSTEIN, M.D. 
WHITNEY G. SAMPSON, M.D. 

OTHERS TO BE ANNOUNCED 


* * * 


"HARD vs SOFT CONTACT LENSES FOR COSMETIC USE" 
"INTRA-OCULAR LENSES vs CONTACT LENSES IN APHAKIA"’ 


Registration Fee: $50.00 (Luncheon and Cocktail Reception included) * Residents: $25.00 


For Registration and further information, please write: 
Jane Stark, Registrar e Post-Graduate Institute 

NEW YORK EYE AND EAR INFIRMARY 

310 East Fourteenth Street, New York, New York 10003 


ALBERT EINSTEIN COLLEGE OF MEDICINE/ 
MONTEFIORE HOSPITAL AND MEDICAL CENTER 


announces an 


ANNUAL OPHTHALMOLOGY SYMPOSIUM 
and the 


GEORGE N. WISE MEMORIAL LECTURE 


delivered by Lorenz E. Zimmerman, M.D. 
Armed Forces Institute of Pathology, Washington, D.C. 


Friday, June 6, 1975 


9:00 to 12:00—Symposium on The Swollen Disc 

1:00 to 4:30—General Session with presentations on subjects to include: 

Cryoextraction of Orbital Hemangiomas * Advances in Ophthalmic Ultrasonography * Retinal Detachment 
in Aphakia * Sickle-A and Sickling in the Angle * Choroidal Infarcts in Temporal Arteritis * Retinal Arteritis 
in Systemic Lupus Erythematosus * Primary Angle Closure Glaucoma-Precise Diagnosis and Treatment e 
Purtscher's Retinopathy and Pancreatitis . . . and the George N. Wise Memorial Lecture 


Guest Lecturer: Lorenz E. Zimmerman, M.D. 
Participating Faculty of the Albert Einstein College of Medicine/Montefiore Hospital and Medical Center 
includes: s 


Dr. Paul Henkind, chairman Dr. Gilbert Baum Dr. Samuel Gartner 
Dr. Albert Ackerman Dr. Barry Beckerman Dr. Daniel Gold 

Dr. Morton Alterman Dr. Sue Bellhorn Dr. Joseph Walsh 
Dr. Herman Barest Dr. Alan Friedman Dr. Daniel Weiss 


Registration Fee $25.00 ($10.00 for Residents) includes lunch. Registration limited. Make checks payable 
to George N. Wise Memorial Fund. For registration and further information write to Daniel Gold, M.D., 
Program Chairman, Department of Ophthalmology, Montefiore Hospital and Medical Center, 111 E. 210th 
Street, Bronx, N.Y. 10467. 
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Pusu Burtox Puotocrarmy 


NO EXPERIENCE NECESSARY TO GET PROFES- 
SIONAL RESULTS IN YOUR FIRST TWENTY EX- 
jon a 


DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 
it. Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


í Willi Ott Kontaklinsen 
. Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 


Ophthalmic 
Ed: torial | OM 


Manuscripts 


of 
Articles and Books 


Prepared Edited Revised 


.Bibliographies ^ Indexing 


KATHERINE CHALKLEY 
P.O. Box 387 
LAKE GENEVA, WISCONSIN 53147 








NO FOCUSING. No j dni of Fuer udi 


lows, filters, batteries, no viewing illumination a t 


necessary. 


ONLY CHANGE FRAMES. (sizes in inches) % 


X V, —2 to 1 magnification of cornea. 
1% X 1 (or 1 to 1) single eye. 

2⁄2 X 4% for double eye. 

Portrait or full face 8 X 12 area. 


Other size frames can be made to order ex: 


1% X 2 for plastic surgery of eye. 


AUTOMATIC ROTATING LIGHT SYSTEM. 
AUTOMATIC FOCUSING. 


EVEN AND CORRECT ILLUMINATION AT AC 
TIMES. 


NO PROBLEM OF MOVEMENT AS PICTURES - E 


ARE TAKEN AT THE SPEED OF LIGHT 1/1000 
OF A SECOND. 


Every picture will be critically sharp. as our il- 
lumination and frames are specially designed 
for eye photography. 


Photoeaze Single Unit Reflex came:a consists 
of: 35 mm Reflex camera back with double ex- 
tention bellows, 50 mm lens, power pack, two 
strobe lights one for each eye, full set of ap- 
plicators. Price. $445.00 


Copy of x-ray negatives or from books. 


Clinical or surgical pictures of eye in 35 mm 
color slides (2 X 2) or black and white "" 
without any adjustment. 


To order and for information write to: 


Photoeaze Mfg. Inc. 
241 East 10 St. 

New York, N. Y. 10003 
tel: 212-YUkon 2-0660 
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UNIV. OF ILLINOIS EYE & EAR INFIRMARY 
Announces 
The Second 1975 Course On 


PHACOEMULSIFICATION 


New Techniques, Results and Indications 
As Compared To 
Intracapsular Cataract Extraction 
August 4-7, 1975 
With 
EDWARD COTLIER, M.D. 
CAROLE WEST, M.D. and DAVID VASTINE, M.D. ° 


Four-Day Course and Animal Practice Sessions — $600.00 
(Cavitron. Certification) 


Attendance at Lectures and Video Tapes — $50.00 per day 
Registration: Janet Nugent, Department of Ophthalmology 
1855 West Taylor Street, Chicago, lll. 60612 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunol- 
ogy, Pathology, Physiology, Biochemistry, Embryology and Genetics, Motility, 
Pharmacology and Toxicology, Neuro-ophthalmology, Optics and Theory of 
Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, 
G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson 
and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write 
to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical 
Center, Stanford, California 94305. 
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OUTSTANDING EFFECTIVENESS IN DIAGNOSING 
ANOMALIES OF THE EXTRINSIC OCULAR MUSCLES 


THE ALLIED STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New, Easy-to-Use Instrument 


* Quick and accurate measurement of sub- 
jective angle of squint. 

e EFFECTIVE WITH CHILDREN AS YOUNG AS 
3 YEARS OF AGE. 

* Presence of partial paralysis of ocular 
muscles, high phorias, and cyclo devia- 
tions readily revealed. 


Diagnostic evaluations 
are made on a special 
tangent screen cali- 
brated in prism di- 


Complete kit consists of: 2 hand projectors—transformer—«ed 
and green spectacles and instruction manual—com 
tangent screen with pad of recording charts. 


Complete refund guaranteed if not 


satisfied 7 days after receipt. 
Free demonstration without obli- $ 1 350€ 


gation in Chicago area. 


ALLIED OPHTHALMIC EQUIPMENT CORP. Morton rove, ut 6053 


SECOND ANNUAL CORNEAL MICROSURGERY COURSE 


UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK 
EYE AND EAR INFIRMARY 
MAY 1, 2 and 3, 1975 


SPEAKERS 


S. ARTHUR BORUCHOFF, M.D. FRANK B. HOEFLE, M.D. 
STUART I. BROWN, M.D. GERALD B. KARA, M.D. 
JORGE N. BUXTON, M.D. RICHARD H. KEATES, M.D. 
HERNANDO CARDONA, M.D. J. HARRY KING, M.D. 
D. JACKSON COLEMAN, M.D. ENRIQUE MALBRAN, M.D. 
DOMINICK DIMAIO, M.D. FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED 
PRACTICE MICROSURGERY SESSIONS. 


Registration limited to 20 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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EDITORIAL MUSINGS 


Acknowledgments 


Many individuals participate in the preparation and publication of a 
scientific paper. There is the receptionist who greets patients and the nurse 
who assists in their examination, the clerical assistant who types the techni- 
cal papers. There are various laboratory technicians, photographers, and 
others. In turn the typescript comes to an editorial office where again many 
people participate in its preparation before it is seen by the photocomposi- 
tor. Others are responsible for printing, binding, mailing, and ultimately 
delivering the printed word. 


Frequently we receive papers acknowledging the contribution of tech- 
nicians, photographers, editors secretaries, clerks, department chairmen, 
and the like. Alas, we believe that these individuals whose value and worth 
is beyond measure must labor anonomously. Such acknowledgments put 
the Journal office in a curious judgmental position. The author acknowl- 
edges the fine work of a photographer and we find we must return the paper 
because the photographs are of too poor quality to publish. Acknowledg- 
ment of the work of a secretary who submits single-spaced material with 
inadequate margins suggests that both the author and the secretary do 
not read instructions. At any rate, we believe that published acknowledg- 
ment requires an exceptional and conspicuous contribution different from 
that arising with the preparation of every paper printed in the Journal. With 
this in mind acknowledgments will be published rarely. 


Frank W. Newell, M.D. 
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The Joint (Commission on cAllied Health 
Personnel in Ophthalmology 


INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW asa 
Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. Examination may be waived for the 
Ophthalmic Assistant-B who meets certain criteria. The oral/ practical test for Ophthalmic 
Technicians is given in September at the annual meeting of the Joint Commission on 

Allied Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
St. Paul, Minnesota 55104 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
ANNOUNCES 


THE TWENTY-SEVENTH ANNUAL CLINICAL CONFERENCE 


Friday and Saturday, May 23 and 24, 1975, The Drake Hotel, Chicago, Illinois 


PROGRAM 
Robert J. Brockhurst, M.D. "Uveitis" 
Boston, Massachusetts "Comments on Vitreous Surgery'"' 


Jorge N. Buxton, M.D. "Glaucoma following Keratoplasty'' 
New York, New York "Pre- and Postop Considerations in Keratoplasty"’ 


D. Jackson Coleman, M.D. "Ultra Sound and Preop Work Up of Vitrectomy Patients" 
New York, New York "Ultrasonography in Ocular and Orbital Tumors'' 


William Cooper, M.D. "Unilateral Exophthalmos"' 
New York, New York "Ocular and Orbital Tumors" 


Dan B. Jones, M.D. "Fungal Keratitis" 
Houston, Texas "Management of Nonmicrobial Keratitis" 


Deborah Pavan-Langston, M.D. "Medical Management of Herpetic Keratitis” 
Boston, Massachusetts "Prognostic and Therapeutic Determinants in Herpetic Keratoplasty" 


Arnall Patz, M.D. "Observations on the Natural History and Photocoagulation Response of Diabetic 
Baltimore, Maryland Macular Edema" 
"Argon Laser Coagulation in Subretinal Neovasculearization'' 


Norman Sanders, M.D. | "Complications of Intraocular Lenses" 
North Miami Beach, Florida "Techniques and Complications of Lamellar Keratoplasty'' 


William F. Hughes, M.D. Panel Discussion on "Whats New in Corneal Therapeutics" 
eChicago, Illinois Moderator 


Frank W. Newell, M.D. Panel Discussion on "Tumors of the Eye and Orbit" 
Chicago, Illinois 
THE THIRTY-FIRST ANNUAL GIFFORD MEMORIAL LECTURE 
Dr. Lorenz E. Zimmerman, Washington, D.C., Friday, May 23, 1975— 11:10 A.M. 


Fee: $100.00 (includes Round Table Luncheons and Dinner Dance on Friday Evening) 


REGISTRAR: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive, McHenry, Illinois 60050, Phone: 815-385-3329 
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A.A.C.O. Placement Service 


Certified Orthoptists 46 
Acuity Systems 
|». Equipment 54 
Albert Einstein College of Medicine 
Symposium 106 
Alcon Laboratories 
Maxidex Cover 2, 1 
Allergan Pharmaceuticals 
Liquifilm Forte 15 
Total 37 
HMS 39 
Blephamide 59 
Steroid Combo 70. 71, 72 
Chloroptic i 83 
Albalon Cover 4 
Allied Ophthalmic Equipment Corp. 
|. Strabismometer 109 
American Optical Corporation 
Tonometer 36 
Lenses 95 


American Society of Ophthalmic Plastic 
and Reconstructive Surgery 


Course 96 
Armorlite, Inc. 
Lenses 84 


Ayerst Laboratories 


Phospholine Iodide 24, 22, 61, 62, 63 


Fluor-I-Strip 85 
Bausch & Lomb 

Soflens 55, 56, 57, 58 
Burroughs Wellcome Company 

Neosporin 80, 81 
Burton, Parsons & Co. 

Solutions 2 
Cavitron Surgical Systems 

Phaco- Emulsifier 21 
Chicago Ophthalmological Society 

Conference 111 
Clinitex, Inc. 

Equipment 97 
Concept, Inc. 

Kaufman Vitrector 74 
Conforma Laboratories, Inc. 

Lenses 89 
Continuous Curve 

Hydrocurve 82 
Cooper Labs., SMP Division 

Pilocar 10, 11 

Vasocidin 12, 13 

Vasocon-A 46, 47 

Catarase 75 

Inflamase Forte 76, 77 

E-Pilo 92, 93 
DMV Contact Lens Company 

Lens remover 107 
Da Laur Incorporated 

Equipment 30 
Ethicon 

Needles Za 28 
Flow Pharmaceuticals, Inc. 

Solutions 53 
Frigitronics 

F20/20 65 
General Medical Company 

Perma tweez 10 
Georgia Society of Ophthalmology 

Meeting 77 
R. O. Gulden 

Instruments 99 


Equipment 


Gunther Weiss Scientific Glass Blowing Company 
1 77 
H.O.V. Optical Co., Inc. 


Equipment 26, 27 
S. Jackson, Inc. 

Instruments Cover 3 
A. G. Jefferson 

Guild Optician 92 


Joint Commission on Allied Health 


-— -—— — — 


Keeler Optical Products 


Fundus Camera 3 

ACU-10 73 

Spectacle Indirect 86 

Fison Indirect 98 
Lederle Laboratories 

Diamox sequels 4, 23 
Marco 

Equipment 40 
Medical College of Georgia 

Course 81 


Medical Instrument Research Associates, Inc. 
Silicone Implants 
Mentor Division 


Microscope 50. 51 
Merck Sharp & Dohme 

Humorsol/Daranide 42, 43, 44 

Decadron 48, 49 
Muro Pharmacal Laboratories 

Solutions 34, 78 
National Publications 

Equipment 28 
Neuro-Ophthalmology Tapes 

Cassettes 99 
New York Eye & Ear Infirmary 

Courses 60, 106, 109 
Optical Associates, Inc. 

Equipment 16 
Pfizer, Inc. . 

Visalens 87 
Photoeaze Mfg. Company 

Photography 107 
Alfred P. Poll, Inc. 

Equipment 94 
Praeger & Schneider 

Course 94 
Presbyterian Hospital of Pacific Medical Center 

Conference 92 
Procedure Medical Products, Inc. 

Instruments 45 
Puerto Rico Medical Association 

Meeting 10 
Retina Foundation 

Conference 96 

Congress 104 
St. Mary’s Hospital 

Course 68 
W. B. Saunders Company 

Publications 3l 
Schering 

Garamycin 28, 29 
Schott Optical Glass 

Lens 52 
J. Sklar Mfg. Co., Inc. 

Tonometer Sterilizer 69 
Smith, Kline & French 

Stoxil 41 
Softcon Products, Div. Warner Lambert Company 

Softcon 17, 18, 19, 20 
Sparta Instrument Company 

Instruments 38 
Stanford Medical Center 

Courses 46, 108 
Storz Instrument Company 

Instruments 79 
Topcon Instrument Company 

SL-3 35 
Universal Ophthalmic Products 

UNIKAT * 100 
University of Illinois 

Symposia 105, 108 
University of Iowa 

Course 105 
University of Southern California 

Course 64 
Vision-Ease 

Lenses 91 
Visual Medical Educational Systems 

Cassettes 66, 67 


Xth Pan American Congress of Ophthalmology 
Congress 8l 


THE TISSUE-FRIENDLY 


SUPRAMID EXTRA’ 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a pe-fectly 
smooth cover of the same material, gives great pliability amd su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 





SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.COmm, 
length 9mm), CA needle for corneal work (wire size O.cOmm, 
length ómm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire size 
0.19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nos. 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE For Frontalis Fixation 
(4-0 Supramid Extra, double-armed with ' curved needle): 

2GS-1-40 for adults 

2GS-2-40 for Pediatric work. 


A NEW SUPRAMID* PRODUCT: Implants— Sleeves (Tubes) for preventing adhesions im Eye 
Muscle Surgery. Method by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Flastic 
implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH—for Augmentation Rhinoplasty. Reference: Beekhuis, G. Jan, 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


SUPRAMID* FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 
Smooth Surface Foil: 15 20cm, thicknesses, from 0.05mm to 2.0mm, non-sterile. 
Orange-Peel Surface Foil, 0.4mm thick, 3 3 cm, sterile. For method by Pierre Guibor, M.D. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Cenada 


®U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 


A sight lor sore eyes. 
And for red eyes. 
| Andhot, 
scratchy eyes. 


Albalon (naphazoline HCI) is an effective 
ocular decongestant that works fast to relieve 
painful, irritated, unsightly eyes. Its 
vasoconstricting activity lasts and lasts; for 
three hours or more with just one application — 
even with repeated insult. So Albalon gives your 
patients real convenience, plus the economy of 
fewer doses, to go along with their comfort. 

Unlike decongestants with aqueous vehicles, 
Albalon helps prevent corneal drying. It's 
formulated with soothing, protective Liquifilm * 
(polyviny! alcohol 1.4%) which lubricates the eye 
and prolongs drug contact time. 


And Albalon has “Rx only” status. You 
determine how many refills a patient gets. So 
while Albalon's controlling those dry painful eyes, 
you're controlling Albalon. 


Albalon 


(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor. 
CONTRAINDICATIONS 

Hypersensitivity. to the components of this preparation. 
WARNINGS 

Should not be used in patients with narrow angle 
glaucoma. If irritation persists, or increases, 
discontinue use. 

PRECAUTIONS 

This preparation should be used only with caution in 
the presence of hypertension, cardiac irregularities, 
hyperglycemia (diabetes), hyperthyroidism. 
ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, 
systemic effects due to absorption (i.e., hypertension, 
cardiac irregularities, hyperglycemia). 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to 
four hours or less frequently, as required to relieve 
symptoms 


AIlERGAN 


Irvine, California 





AJOPAA 79 (5) 719-906 (1975) 


VOLUME 79 NUMBER 5 MAY, 1975 


AMERICAN JOURNAL 


OPHTHALMOLOGY 


THIRD SERIES FOUNDED BY EDWARD JACKSON 


BEEN Esrtute RPTP PEEN ETERNE f mm tem Barrie R. Jones 
Clinical trials . . Fred Ederer, Carl Kupfer, Thomas C. Chalmers, Elmer ]. Ballintine, Har- 
old A. Kabn, Howard Leibowitz, James P. Ganley, Mobandas Kini, Theodore Colton, 
Rita "Nickerson, Thomas R. Dawber, Jacob E. Bearman, and Matthew D. Davis 


TEET ss ee sees yacnd anced sedeneeeaehesm epee 
Nabil Jarudi, Bruce Golden, Janice Hoyme, Mary Doug Tyson, and John G. Harter 


20 2 B Rot mETRSRQOSETTETERS IEEE IDIOT 77 RALSs 
ENDS anri. Walter J. Stark, A. Edward Maumenee, and Kenneth R. Kenyon 


ES T E ET Chandler R. Dawson, Isao Hoshiwara, 
Toufique Daghfous, Mohammed Messadi, David W. Vastine, and Julius Schachter 


RN unmity to-Melanoma antigens ............ cece n ese m mmm 
Devron H. Char, Larry Jerome, James L. McCoy, and Ronald B. Herberman 


EE 1 iin. ee eee eer ar. MESES 
*....Thom J]. Zimmerman, Nik Gravenstein, Alan Sugar, and Herbert E. Kaufman 


Microphthalmos without microcornea ....... James R. Boynton and Edward W. Purnell 
Ciudhood blindness ................ Sahag A. Baghdassarian and Khalid F. Tabbara 
Zubeculedomy in glaucoma ............... ree P. G. Watson and F. Barnett 
205 3^ CTEIGTERSTRITTIILILITLLUOT Jack ]. Kanski 


Billing disorders and retinal vasculature ... 2.00. eee tet en rg 
Spiros O. Galinos, George K. Asdourian, Michael B. Woolf, Thomas S. Stevens, 
Chang-Bok Lee, Morton F. Goldberg, Joseph C. F. Chow, and Bruce J. Busse 


Eden ischemia ........ eer m III Dennis M. Robertson 


Diabetic vacuolation 
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When pilocarpine no longer 
maintains IOP regain control 

with Isopto Carbachol 3%. One drop 
works up to 8 hours.. 

without risking lens opacities. 






Clinical evidence has shown Isopto Carbachol 3% 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution 

Description: A sterile solution containing: Active: Carbachol 0.75%, 1.596, 
2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzailkonium Chloride 0.00596. /nactive: Boric Acid, Sodium Chloride, 
Sodium Borate, Purified Water. 

Contraindications: Contraindicated in presence of corneal abrasion or when 
constriction is undesirable, as in acute iritis. 

Warnings: Transient ciliary and conjunctival injection, headache and ciliary 
spasm with resultant temporary decrease of visual acuity may occur. 
Precautions: Avoid overdosage. 

Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
occur even when epithelium is intact. 


*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct. 1966. 





Variation in IOP after instillation of a single dose of Carbachol 3% 
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An increase in the log value corresponds to a drug induced vehicle: hydroxypropyl methylcellulose 
fall in IOP [.^& BR «- «»1xA | dedicated to advances in ophthalmic fherapy 


hange significant at 1% level 
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Naking up to dry, sandy, burning eyes isn't pleasant... or ob erin aaar 


Jecessary. by Milton GI 
of ophthalmic condit 


lelp your dry-eyed patient awaken comfortably by recom- 
nending bedtime instillation of Lacri-Lube® sterile ophthalmic 
intment. 


.acri-Lube forms a thin film over ocular tissues to mimic the 
iatural lipid layer of the tears. All night long that film lubri- 
‘ates andretards evaporation of the aqueous tear components. 


And while Lacri-Lube is helping you relieve dry-eye problems, 
t won't create any new ones. Lacri-Lube is sterile, bland, non- 
nedicated and pressure-filtered to minimize the risk of long 
erm use in chronic conditions. 


3ecommend Lacri-Lube sterile ophthalmic ointment for your 
yatients with dry eyes. Or as an adjunct in the therapy of any 
»ye threatened by exposure, dehydration or desensitization. 
.. All it can do is help. 


AIIERGAN irvine, California 92664 


Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE f 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 


dilated pupils 









Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus 


periphery EASY TO USE built in convergence... no accommodation 


vmm required... precision optics 
E OA RELIABLE rugged wiring and pressure positive lamp contacts 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 
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Now,lris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
itrument for fluorescein angiography of the ocular fundus. Now 
ve have developed a slit lamp accessory for fluorescein angiog- 
aphy of the iris. Easily attached to the Zeiss Slit Lamps 
.00/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
ninator with flash tube, ignition unit and power supply lets you 
itilize one of the newest diagnostic techniques in ophthalmol- 
gy. 

Use one power supply for two instruments . . . If you 
ilready have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
'undus Camera with Fundus Flash 2 or Power Supply 260, all 
'ou need to do both iris and fundus fluorescein photography are 
he illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world's greatest optics, you are 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Car Zeiss G 
444 Fifth Avenue, New York, N. Y. 10018. Gr call (212) 
730-4400 In Canada: Carl Zeiss Canada Ltd., 4* Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-466 

Nationwide service. 


IRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 
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is Fluorescein Study, photographed by the 
phthalmic Photo Unit, New York Medical College, New York City. 


uorescein angiogram of a diabetic retinopathy, 
vealing a gross vasculopathy in micro and macro vessels. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Zeiss has a reputation for vision. 
Our Slit Lamps show why. 


You've seen copies of Zeiss Slit Lamps. But the copies all models, so that observation tubes and cameras Clu 
have never achieved the Zeiss reputation. Why? Well, first TV) operate directly through the optics of the microscope 
there’s optics—the basis of Zeiss’ worldwide reputation for flawless documentation really shows what a difference 
vision in all optical products from giant telescopes to tiny mag- optics can make. 
nifiers. Look through Zeiss Optics and you'll see the difference. That's why with Zeiss you can get an instrument truly 

But that’s not where it ends. Engineers like Peter Horenz designed for you—whether you're left or right-hancsd 
in New York, and many others like him in West Germany and short, wear eyeglasses, or have any kind of special req 
around the world, keep in regular contact with leading ophthal- ments. 
mologists to stay abreast of their needs. See the difference for yourself. Ask for a demonstration 

That's why only Zeiss can offer a full line of Slit Lamps Write Carl Zeiss, Inc., 444 5th Ave., New York, N.* 
—nmanual and motorized, stepwise and zoom. And, of course, Or call (212) 730-4400. 
the famous Photo-Slit Lamp, the ultimate in sophistication. In Canada: 45 Valleybrook Drive, Don Mil 

That’s why only Zeiss can offer such a wide range of M3B 2S6. Or telephone (416) 449-4660. 
accessories and features. The unique Zeiss Beam-Splitter fits Nationwide Service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. 
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.. lake this GIANT 


Magnet to the Patient...... 






Bronson-Magnion 


Hand Held 


GIANT MAGNET 


LIGHTWEIGHT 


Hand held giant magnet weighs 
only 4% Ibs., measures 234" diam- 
eter, 7" long. 


POWERFUL 


10,000 gauss on contact plus ad- 
vantage of automatic pulsing for 
freeing an imbedded foreign object. 


PORTABLE 


Complete magnet, including foot 
switch, rectifier, and case, weighs 
only 30 Ibs. Attractive grained for- 
mica case measures 8” x 1258" x18”. 


STERILIZATION 


Gas, will fit smallest portable unit. 





ESBOUO Linse RA Sa e .$2730.00 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 





Muro 
Ointment 
Sodium Chloride 5% 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street * Quincy, Mass. 02169 


MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 
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microsurgical 
look is this 
simple 


Since we introduced the Mentor* 
CM-III Microscope as a simple, inex 
pensive aid to microsurgery, we've 
added a number of improvements. 
But nothing we've done has added 
complication — only increased 
efficiency. 

The CM-III is excellent for teaching 
microsurgery and better than a loupe 
for wound inspection and suture 
removal. 


, Choices include 4.2 to 14x magnifi 
cation; table, wall, floor, or ceiling 
mounts; angled optics; and nigh eye 
point oculars. Let us arrange a 
demonstration. Mentor Division of 
Codman, Randolph, Mass. C2368. 
(617) 961-2300. 
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Available Now 


IMPROVED OPHTHALMIC 
BETA THERAPY SOURCE 


Strontium-90 source, 100 mc. 

(nominal), complete with Castroviejo - : 
collimating masks and forceps in a ; ERA vet 
protective storage case with lock. - A 
Uniform distribution of activity (active - 



















?»fore prescribing, see complete prescribing information in SK&F literature 
PDR. The following is a brief summary. 


dications: Only in the treatment of herpes simplex keratitis. 


ascription: Stoxil' Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
ioxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. 
eserved with thimerosal, 1:50,000. 'Stoxil' Ophthalmic Ointment contains 
oxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
iuid petrolatum are inactive ingredients.) 


intraindications: Contraindicated in patients with known or suspected 
persensitivity to any of its components. 


e recommended frequency and duration of administration should not be 
ceeded. 


toxil' is not effective in corneal inflammations in which the virus is not 
esent. 

rticosteroids are usually contraindicated in herpes simplex keratitis. 

ric acid should not be used during the course of therapy. 

toxil' Ophthalmic Solution should not be mixed with other medications. 
lIverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
lema of the eye or lids and, rarely, allergic reactions have been reported. 
iotophobia has occurred. Occasionally, corneal clouding, stippling and 
1all punctate defects in the corneal epithelium have been observed. The 
inctate lesions may be a manifestation of the infection. 

»w Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
Épper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 

ability: The Solution should be stored in refrigerator until dispensed. 
oxil' Ophthalmic Ointment does not require refrigeration. 


Day and Night 
Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications g4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laboratories 
Division of SmithKline Corporation 


Philadelphia, Pa. 19101 


The lathe-cut, soft, 
hydrophilic contact lens, 
now available from 

Soft Lenses, Inc. 





ere's what you can expect from our 


-1Y DROCURVE 


hefilcon A) 


Contact Lens PHP* 








ie lathe-cut, soft hydrophilic contact lens 
im Soft Lenses, Inc. 


St, you can expect a high quality finished product. Each lens is lathe-cut 
m a button of highly stable three-dimensional polymer. 

It is hydrated under stringent controls and subjected to thorough quality 
surance checks. All lenses are shipped to you in sterile vials. 

You can expect good results from the unique advantages of our small trial 
ing set. In fact, you can get started with our standard rine-lens set. 

Yet this selection offers you a wide range of base curves and diameters. 
ough to satisfy the majority of fitting problems in the correction of ametropia. 

And only a few ancillary products are required. 

With expanded production and our new computer system, you can expect 
mpt attention to shipments, even the biggest ones. Of course, you always 
/e direct communication with Soft Lenses, Inc., through our toll free 
mbers. 

Our staff does virtually all the paper work. Technical representatives are 
o available in some areas. 

To get complete information about HydroCurve* products and supplies, 
| now, toll free (800) 854-2790—in California (800) 542-6000. We're 
3ecting your call. 


IYDROCURVE 
he versatile one 


» From Soft Lenses, Inc. 
A division of Continuous Curve Contact Lenses, Inc. 
8006 Engineer Rd., San Diego, CA 92111 


HydroCurve- Soft Lenses, inc PHP (U.S Pat 3.721.657) Trade Marx of Automated Optics. Inc 


HYDROCURVE" (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl methacrylate) 
4696 Water 5496) 
‘DESCRIPTION—The HydroCurve* (hefilcon A) Contact Lens PHP * is 
a hemispherical shell of approximately 14 mm. chord diameter and 0.1 
to 1.0 mm. thickness. It consists of 4696 poly (2-hydroxyethyl 
methacrylate) and 5496 water by weight when immersed in normal 
saline. 
ACTIONS-In its hydrated state a HydroCurve™ (hefilcon A) Contact 
Lens PHP* becomes soft and pliable. When placed on the human 
cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index cf 1.43. 
INDICATIONS—HydroCurve* (hefilcon A) Contact Lenses PHP * are 
indicated for the correction of visual acuity in persons with rondiseased 
eyes who have spherical ametropias; refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or less. 
CONTRAINDICATIONS —HydroCurve- (hefilcon A) Contact Lenses 
PHP* are contraindicated by the presence of any of the following 
conditions: 
1. Acute and subacute inflammations of the anterior segrrent of the 
eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 
4. Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be exeggerated by 
wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve (hefilcon A) Contact 
Lens PHP* must be stored ONLY in BOILnSOAK* Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
solutions, can be used by HydroCurve* (hefilcon A) Contact Lens 
PHP * wearers prior to or while the lens is in place on the eye. Also, no 
solutions, including conventional contact lens solutions, other than 
BOILnSOAK* and the recommended cleaners BOILNSOA<* or 
Pliagel* or Soft/Mate’* may be used on the HydroCurve™ (hefilcon A) 
Contact Lens PHP* when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence of a foreign body. The lens should be 
removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician shculd be 
consulted immediately. 
Lens Sanitation: Patients must adhere to recommended daily sanitary 
care of the HydroCurve" (hefilcon A) Contact Lenses PHF*. Failure to 
follow this procedure may result in development of serious ocular 
infections. 
Wearing Restrictions: The HydroCurve (hefilcon A) Cortact Lens 
PHP * should be removed before sleeping or swimming or in the 
presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must De removed 
until the condition subsides. 
PRECAUTIONS 
Storage: HydroCurve'* (hefilcon A) Contact Lenses PHP* must be 
stored ONLY in BOILNSOAK” Solution. If left exposed to ar, the lenses 
will dehydrate. If a lens dehydrates, it should be soaked in BOILnSOAK* 
Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve™ (hefilcon A) Cortact Lenses 
PHP* must be BOTH cleaned and disinfected daily. One procedure 
does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILnSOAK * or Pliagel'* or 
Soft /Mate on a daily basis. Excessive deposits may damage 
the lens; therefore, if this occurs, review care of lens with 
patient. 
with the Hydrotherm 
Patient Unit and BOILnSOAK* Solution 
has been shown to prevent the growth 
of certain organisms, namely 
Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
lens and in the HydroCurve® Carrying 
Case with the porta-FLOW® 
Transfer Unit (basket). 
HydroCurve® (hefilcon A) 
Contact Lenses PHP* must be 
. cleaned daily with fresh BOILnSOAK * 
or Pliage? or Soft/Mate. Fresh 
BOILnSOAK- Solution must be used 
daily for storing the lenses. The 


O 











HydroCurve® Carrying Case must be emptied and refilled with fresh 
BOILNSOAK® Solution just before disinfecting the lenses. 

If a Hydrotherm'* Patient Unit is not available for disinfecting the 
lenses, the lenses must be boiled in their carrying case in a pan of water 
for 15 minutes. 

Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. 

Cosmetics, lotions, soaps and creams must not come in contact with 
the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray 
has settled. 

Fluorescein: Never use f'uorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and wait at 
least one hour before repiacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein irreversibly. 

ADVERSE REACTIONS —Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact lens 
solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the iens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens adheres 
for any reason, patients may be instructed to apply a few drops of 
BOILnSOAK«* Solution and wait until the lens moves freely before 
removing it. 

Rainbows or halos arounc objects or blurring of the vision may occur 
if the lenses are worn continuously for too long a time. Removal of the 
lenses and a rest period of at least one hour generally relieves these 
symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are not 
normal; if these symptoms occur, the patient should be examined to 
determine their cause. 

DOSAGE AND ADMINISTRATION —Conventional methods of fitting 
contact lenses do not apply to HydroCurve* (hefilcon A) Contact 
Lenses PHP *. Fora detailed description of the fitting technique, refer to 
the HydroCurve™ Fitting Guide, additional copies of which are available 
m Soft Lenses, Inc., 8006 Engineer Road, San Diego, California 
92111. 

There may be a tendency for tne patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
Day (Continuous Hours) Day 
8 


Maximum Wearing Time 
(Continuous Hours) 


9 
10 


12 

13 

14 all waking hours* 
*Lenses should never be worn 24 hours a day. 


1 
2 
3 
4 11 
5 
6 
7 


Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve* Patient Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, 
regular recall visits are necessary to assure patient health and 
compliance with instructions. 
In Use Durability: With normal use and patient 
care, HydroCurve™ (hefilcon A) Contact 
* Lenses PHP* have been shown to be 
durable for a minimum of one year. 
HOW SUPPLIED —Fach lens is 
supplied sterile in a glass vial 
containing sterile normal saline 
solution. The glass vial is marked with 
the base curve, dioptric power, 
diameter, thickness and the 
manufacturing lot number of the lens. 
To assure proper lens care and 
handling, each HydroCurve” patient 
must be supplied with a complete 
HydroCurve* Patient Care Kit. 
The HydroCurve Patient Care Kit is 
a package required for lens cfeaning, 
disinfecting and storing consisting of 
the following: 
porta-FLOW® Transfer Unit (basket) Cat. +1001 
at 


HydroCurve - Carrying Case Cat. = 1002 
Hydrotherm - Patient Unit Cat. = 1003 
BOILNSOAK = Solution Cat. + 1004 


Pliagel - Sterile Cleaner (optional) gr Cat. +100 
Soft /Mate - Sterile Cleaner (optional) Cat. = 100 
Patient Instructions Cat. + 1007 


HydroCurve® Soft Lenses, inc. “PHP (U S Pat 3.721.657), Trademark o! Automated Optics, Inc. Sol! Lenses. Inc is a division o! Continuous Curve Contact Lenses, Inc. 8006 Engineer Road San Diego, Califorma 92111 * 1974 Continuous Curve Contact Lenses, Inc 


When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent. 
bioavailability 


priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. ^ 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazo! (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings. There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 
‘Precautions: Increasing the dosage above one 
eo usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS — HYDRAZOL VS. THE STANDARD 


30 


"s Hydrazol* 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 





4 


The Standard” 


*Mean + standard error 


8 12 


Crossover study; 12 healthy adults after single oral doses of 500 
mg (2 tab/each drug). Data on file—Softcon Products. 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a “tingling” feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
hasusually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individual 
attention both to symptomatology and ocular 
tens on. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some cases of 
acute congestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 1250r 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250” (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N.J.07950 


A 
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environment 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and given a 
chance to heal. 





 Softcon 


(vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Nowthe SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. |n any case, an interim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 2096' 


Distinct physical properties that enhance 
corneal metabolism 


The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5596 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, wasunchangedin 30%, and worsened in only 396 


A chance to preserve and even improve 
visual acuity during therapy 


Before SOFTCON, treatment for severe corneal 
edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 33%, remained unchanged 
in 63%, and declined in only 4%! 





See next paae for full nrodiuct nformation 


P 


Aphakic Fuchs dystrophy 
Note irregular reflex although 
cornea appears grossly clear. 
Acuity 20/160. 


After almost 2 years ef con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonie saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 








Softeon 


(vifileon A) 
BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

Thelens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeserious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 


Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 


Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval cf the lens will relieve the irritation. 
Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY'": 


Final wearing status 


Lens wear continued. ...... 65% 
Lens therapy completed... . . 23% 
Lens wear terminated....... 9% 
NoFSted eres 3% 
Untoward experience 
during lens therapy 
Now... an T2% YOS rna 2 a2ZB% 
Type of untoward 
experience 

DEBESS eer ra eee SAY IM 24 
1 fers MES ek ae le te AT TI EE 18 
BREET, |. sl. on. ake oe 14 
Uncomfortable... ........... 46 
Depositonlens.... ......... 24 
OBEDIRE uma 5 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP, followed by a rinse with luke- 
warm Lensrins NP. Any lensremoved from 
the eye should be disinfected before being 
reapolied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stopoered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfrom:he vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the techaique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 

may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0 50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
‘vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


Overall Chord. 13.5 
Diameters (mm) 14.0 

14.5 
8.7 15.0 


BaseCurves 78 
(mm cf radius) 8.1 
84 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 cC.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 


pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div.,Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950. 
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Anti-traumatic 
Jitrasonic Tip 


imultaneous Irrigation, 
Aspiration and 
mulsification 


TWO 
nee 


Predictable 


Automatic | 


All of them. 


Our PHACO-EMULSIFIER'! M 
spirator offers you a lot more 
han lens fragmentation capability. 

It provides a fully integrated 
nd reliable system that allows 
ou to complete the Kelman 
burgical Procedure quickly and 
fficiently, and offers many patient 
afeguards as well. 

Simultaneous Irrigation, 
Aspiration and Emulsification — 
-nables lens fragmentation and 
ispiration to be achieved within 

|i few minutes. Prompt execution 
ducts the possibility of trauma- 
izing surrounding tissues in the 
interior chamber, and precludes 
he alternating of separate in- 
truments which would prolong 
he procedure. 


Anti-traumatic Ultrasonic 
Tip - Our tip moves longitudinally 
at high frequency back and forth 
against the lens. This prevents 
the lens from moving away, 
vibrating or rotating with the tip. 
Its cylindrical, hollow shape 
generates minimal turbulence 
within the chamber. Eneray is 
localized at the end of the tip for 
optimum surgeon control. A 
silicone sleeve covers the tip to 
protect surrounding tissue. 

Automatic Flow Control 


The form of the anterior chamber 


is safely and properly maintained 
at all times during the procedure. 
Chamber collapse from excessive 
vacuum or overinflation by 
irrigation is prevented. 
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thorough cleaning of the 
chamber is achieved 


Together, these four 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 

may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.12596 may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... f there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

inthe diagnosis and 
‘treatment of accom- 
modative esotropia 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE® 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTI@N) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase int»bitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma Subacute 
or chronic angle-closure glaucoma after iridectomy or whe»e surgery 
is refused or contraindicated. Certain non-uveitic secondar- types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has ts absence 
of adverse effects on the fetus or in the respiration of the necnate. 

2. Succinylcholine should be administered only with greatcaution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory cr cardio- 
vascular collapse. l . 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this comdition, 
anticholinesterase therapy should be avoided or used cauticusly be- 4 
cause of the intense and persistent miosis and ciliary musclecontrac- 
tion that may occur. by 

3. While systemic effects are infrequent, proper use of the @rug 
requires digital compression of the nasolacrimal ducts for a minute or T 
two following instillation to minimize drainage into the nasal dhamber T 
with its extensive absorption area. The hands should be washed im- — —— 
mediately following instillation. [ y 

4. Temporary discontinuance of medication is necessary itsalivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticcles (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the aditive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. y 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinschism, and l 
other disorders that may respond adversely to vagotonic effects. ? 

7. Anticholinesterase drugs should be employed prior to omhthalmic 
surgery only as a considered risk because of the possible oceurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may er-arge 
and obscure vision. This occurrence is more frequent in chilc-en. 

The cysts usually shrink upon discontinuance of the medicatien, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the reat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinestesase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribirg a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally: PROT OPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. packagefor 
dispensing 0.03% solution; 3,0 mg. pac for 0.06% soluticn: 

6.25 mg. package for 0.125% solution; 12. . package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide er acetic 
acid may have been incorporated to adjust pH during manufacturing). 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


yma, | The Ophthalmos Division 
W| AYERST LABORATORIES 
om | New York, N.Y. 10017 7312 
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FOCUSING on New Dimensions 
in Ophthalmology... Mosby books 


A New Book! CLINICOPATHOLOGIC 
CORRELATION OF OCULAR DISEASE: A 
Text and Stereoscopic Atlas. This book 
and stereoscopic atlas covers a broad field of 
ophthalmic pathology by illustrating related 
groups of diseases with one or two stereos and 
describing each in the book. By DAVID J. APPLE, 
M.D. and MAURICE F. RABB, M.D. September, 
1974. 446 pp., 336 illus. and 112 stereoscopic 
views in full color on 16 View-Master® reels, 
and a View-Master® compact viewer. $85.00. 


A New Book! VISUAL OPTICS AND REFRAC- 
TION: A Clinical Approach. This new refer- 
ence offers a unique approach to the subject 
of optics and refraction. The author presents 
the technique of refraction in a highly interest- 
ing manner, easily understood by the reader. 
Topics include: the nature of light; basic optics; 
lens optics; cylindrical lenses; principles of re- 
fraction; cyloplegics; and more. By DAVID D. 
MICHAELS, M.D. October, 1975. Approx. 600 
pp., 257 illus. About $21.75. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 25 


A New Book! CURRENT CONCEPTS IN CATA- 
RACT SURGERY: Selected Proceedings of 
the Third Biennial Cataract Surgical Con- 
gress. This new reference contains short, con- 
cise papers which provide practical solutions to 
many problems encountered in cataract surgery 
and management. Discussions include: micro- 
surgery; aphakic correction; astigmatism; soft 
lenses; vitreous hemorrhage; macular edema; 
and more! Edited by JARED M. EMERY, M.D. 
and DAVID PATON, M.D. December, 1974. 
462 pp., 241 illus. $39.50. 


New Volume |! MICROSURGERY OF THE AN- 
TERIOR SEGMENT OF THE EYE: Introduction 
and Basic Techniques. The first volume in a 
projected series, this book is an outstanding 
and definitive work in the field of ophthalmic 
surgery. In atlas form it outlines the basic tech- 
niques and preparations necessary for micro- 
surgery of the anterior segment of the eye. 
By RICHARD C. TROUTMAN, M.D., F.A.C.S. 
December, 1974. 336 pp., 457 tone drawings 
in 137 plates by VIRGINIA CANTARELLA. 
$42.50. 


A New Book! DIFFERENTIAL DIAGNOSIS OF 
INTRAOCULAR TUMORS: A Stereoscopic 
Presentation. The practicality of stereoscopic 
presentation makes this new atlas a valuable 
addition to any library. The author presents 
color stereo photographs, black and white 
fluorescein angiograms, and photomicrographs 
depicting various intraocular tumors. By J. 
DONALD M. GASS, M.D. October, 1974. 381 
pp., 794 illus. and 112 stereoscopic views in 
full color on 16 View-Master® reels, and a View- 
Master® compact viewer. $72.50. 


A New Book! SYMPOSIUM ON GLAUCOMA. 
In the most recent of yearly symposiums, seven 
outstanding ophthalmologists have combined 
to present the latest facts, methods and ideas 
concerning glaucoma. The Round Table discus- 
sion, a highlight of the symposium, examines: 
pharmacology; congenital glaucoma; tonom- 
etry; tonography; low tension glaucoma and 
d diurnal curve; and more! Transactions of the 

New Orleans Academy of Ophthalmology; writ- 
ten by 7 contributors. February, 1975. 394 pp., 
235 illus. $37.50. 


New óth Edition! Adler's PHYSIOLOGY OF 
THE EYE: Clinical Application. This interest- 
ing new book presents the most recent material 
in ocular physiology. Emphasizing clinical ap- 
plication, twenty-three chapters deal with the 
various parts of the eye as well as related physi- 
ological topics. Chapters include: intraocular 
pressure; ocular circulation; visual acuity; color 
vision; and much more! Edited by ROBERT A. 
MOSES, M.D. June, 1975. Approx. 800 pp., 
624 illus. About $27.50. 


New Volume XIII! SYSTEM OF OPHTHAL- 
MOLOGY: THE OCULAR ADNEXA, Part I, 
Diseases of the Eyelids; Part Il, Lacrimal, 
Orbital and Para-Orbital Diseases. Sir 
Stewart Duke-Elder brings to this series a two- 
part volume detailing diseases of the eye'ids, 
the lacrimal apparatus, the orbit and the para- 
orbital regions. Discussions contain procedures 
in plastic surgery, brow replacement, and lid 
problems. By SIR STEWART DUKE-ELDER, 
G.C.V.O., F.R.S. and PETER A. MacFAUL, M.B., 
B.S., F.R.C.S. December, 1974. 1,362 op. 
1,300 illus. and 6 coloured plates. $72.50. 


A New Book! THE EYE AND SYSTEMIC DIS- 
EASE. This new pioneering reference provides 
you with specific guidelines in the diagnosis of 
many general diseases through various ocular 
observations. Each discussion combines the ex- 
pertise of a specialist (i.e. hematology, derma- 
tology, etc.) and an ophthalmologist and is the 
basis for presentations in metabolic diseases, 
nutritional diseases, dermatology, vascular dis- 
eases, and more! Edited by FREDERICK A. 
MAUSOLF, M.D., M.Sc.; with 21 contributors. 
June, 1975. Approx. 448 pp., 223 illus. About 
$37.50. 


MOSBY 
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THE C. V. MOSBY COMPANY 
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Beginning fellowship in neuro 
ophthalmology and orbital dis- 
eases July 1, 1975, at the 
University of Pittsburgh, De- 
partment of Ophthalmology. 
Rapidly expanding neural sci- 
ence departments provide an 
abundance of interesting med- 
ical and surgical problems in 
these areas. Contact Dr. J. S. 
Kennerdell, Eye and Ear Hos- 
pital of Pittsburgh, Pitts- 
burgh, Pennsylvania 15213. 
412 683-3500 x 288. 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 








GARAMSCIN 





brand of 


gentamicin sulfate, UsP 





oolution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3 0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and pam sitive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buftered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin) in a ene base of 
white petrolatum, with methylparaben ard propylpar- 
aben as preservatives. 

ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includin 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with Men atthe present time, this may 
occur in the future as resistance has been produced 
with LE sd vitro by Aras exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
of infections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibom anitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMY CIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 
onents. 
WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye e 
PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to d of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

opus pes ointments may retard corneal healing. 
ADVERSEREACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the 
use of GARAM YCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. e 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a ay 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment-— Sterile, 
%-ounce tube, boxes of one and six. Store away from 


heat. NOVEMBER 1973 


For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 


$ het . Schering Corporation 
Kenilworth. N.J. 07033 





eye opener in 
bacterial — 
conjunctivitis 





m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae, 
M. lacunata, Enterobacter aerogenes (formerly Aero- 
bacter), H. aegyptius and Neisseria sp., including 

N. gonorrhoeae. 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococc , 
including D. pneumoniae . 
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brand of 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin. 





m Clears up infections of the external 2ye and 
adnexa due to problem organisms: F aeruginosa 
(certain strains) and Proteus sp. (sensitive strains 
both indole-positive and - negative). 


m Clears up infections" of the externa! eye and adr 
generally without sensitivity reactionsand irritatior 
No significant organism resistance to-date. This m 
occur in the future. Resistance to germamicin 

has been produced (with difficulty) /rmvitro 

by repeated exposures. 


Clears up 
external eye infections 
caused by a wide rang 
of ocular pathogens 


* que to susceptible organisms. 





WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIVI 


gentamicin sulfate,u.s.»  Solution-Sterile 
Ointment-Sterile 





Here's how we can 
help. You know that the 
refractive part of your 
practice can get you 
down. Asking the same 
questions over and 
over (like one or two’), 
patients not cooperat- 
ing, and backed up 


It frees you to devote 
more attention to medi- 
cal ophthalmology giv- 
ing the patient the type 
of care and attention he 
expects. Private practi- 
tioners have founc that 
saving three to five min- 
utes per patient enables 


them to save one-half to 
one hour or more each 


waiting rooms can all 
put you behind sched- 





ule and prevent you from getting out of the day even if they see just ten patients perday. 
office on time. Perhaps the AUTO-REFRACTOR's dest 

The 6600 AUTO-REFRACTOR™ re- feature is its ability to handle and to save 
duces substantially the time for each re- even more time on aphakics, pediatrics 


fraction. Tne AUTO-REFRACTOR pro- 
vides highly precise results in 1 v? sec- 
onds per eye. You enter the exami- 
nation room and find the patient 
with the correction that gives 
the best visual acuity al- 
ready on the trial frame 
or phoropter. 

The AUTO-REFRAC- 
TOR does more than just 
save your valuable time. 


and other tiresome patients. For in- 
stance, you can start all your aphakic 
refractions at the 20/30 line Or 
even the 20/20 line. 
What should you do with this 
extra time? You can answer 
that best. See two to five 
more patients a day, thereby 
Increasing your income. Take 
on more surgery. Or go play 
golf. The choice is yours. 







The 6600 AUTO-REFRACTOR TM makes life 
just a little bit easier. 


If you have a need for Automated Refraction, Acuity's staff will submit a proposa 
describing specifically how the AUTO-REFRACTOR would be integrated into you: 
practice and what it would accomplish for you. Simply call toll free (800) 336-035€ 
or check the appropriate box below 


I'm interested. Please send me the following: 
C] Office efficiency study [] AUTO-REFRACTOR brochure [ ] Transcript of users’ 
comments [ ] Office demonstration 


MAIL TO: 
NAME. » 5A 


O oo aai o 
SYSTEMS DEM ar E | 635 ee 


INCORPORATED Dept. 100, Acuity Systems, Inc. 1757 Old Meadow Road, McLean, Va. 22101 
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New Armorlite OV-AL Old Round Style 


OV-AL is an aspheric lenticular lens with an oval (45 x 40) field. 
The OV-AL is available in Single Vision; in 22mm Round Bifocals (shown 
here); and soon to be available in 22mm Flat-Top Bifocals. 
The OV-AL is cosmetically more attractive than the conventional 
round lenticular when used in today’s frames. 
Also, the extra 5mm in horizontal field allows the patient 
significantly more peripheral vision. 
A wider view and better appearance, too! 


The Orwinators of Hard Resin Lense: 


patent pending 
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Ophthalmic Spray 








_ Ophihoimic Spray 








color-coded target 
.. nocorneal contact 
2ye-scope 
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1.7 drops 
per stroke 
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Engineered to assure 
-~ precise dosage 

E for more 
precise therapy. 


stainless steel responser 


stainless steel spherical valve ^ 





inductor 


no propellants - 


consistent accuracy 


Unlike inconsistent drop delivery, MISTU 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to an average of4./ drops 

per application. 


no help needed to apply 


Its the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


an aerosol, but a gentle metered mist 


engineered for safety 


MISTUM avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


AMISTURA encourages patient loyalty. It’s easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body or tilting the head. 


OU vA 


Ophthalmic Spray 
engineered for all your patients 
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I can use a dropper— | can use a dropper— 
without difficulty with some difficulty 

- Encourages patient adherence to dosage regimen Easy to self-apply at home or away 

: Consistent dosage accuracy : No aiming, no wasted medication 

- No mirror needed - No mirror needed 

- Handsome streamlined design - Held against orbit to assure steadiness 

- Can be used anywhere - Engineered to promote dosage adherence 
- No need for awkward positions - A wide safety zone to prevent injury 


- Fast coverage : No need for patient to bend his head back 
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l've never useda dropper 


ropper at all 
- "Straightforward" delivery—eliminates the need for : Designed to avoid "dropper phobia" 
patient to bend his head back - No experience needed 
- Even tremor patients can apply - No practice needed — patient instructions make it 
- No thin tapered end to cause global injury as easy to use as pressing a button 
- No eye contact with medication outlet - No blink reaction to waste dosage 
- Genter than a drop, faster than a blink - Engineered for safety 


- Designed for immediate patient acceptance 
- Consistent accuracy — average of./7 drops 
per application 


for patients with problems. 
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[he help-needed patient The tremor patient 

No help needed when he No need for awkward positions The eye scope restsagainst 
Jses self-applying MISTURA. with MISTURA. orbit to assure steaciness. 
[he self-conscious The uncoordinated The geriatric 

May be taken without help, No misses with MISTURA, no fear No help needed, no aiming. 
vithout bending head back. of dropper induced optic injury. no misses. 
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Please see prescribing information on last page of this advertisement. 


MÄTU 


Ophthalmic Spray 


MISTURA® D Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust wind, 
swimming, sun, smog or hard contact lenses. 


Contains: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium 
phosphate dibasıc, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chlonde 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 


Directions: Use ! mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D 


Caution: Should not be used in the presence of narrow-angle 
glaucoma. 


- Warning: If irritation persists or increases, discontinue use. Keep con- 


tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA® D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HC! 0.12% with: 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9. 


Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine shat provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus. 


Indications: MISTURA D.Zn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog. swim- 
ming or hard contact lenses. 


Contraindications: MISTURA D.Zn should not be used ir the presence 
of narrow-angle glaucoma. 


Warnings: If irritation persists or increases, discontinue use and consult 
a physician. 

Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D Zn. 


NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Aváilable in sterile 15 ml. mist dispensing bottles. 
MISTURA C Carbachol Ophthalmic Solution Sterile 
Contains: Carbacho! 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6. 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensit vity or insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 


Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction s undesirable 
Such as in acute iritis. 


Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acu'ty may occur 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm. 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 


i 





When used according to the accompanying directions for use, each & 
plication delivers 17 drops ot MISTURA C. 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA® E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HC!) 0.25%, 0.5%, 1 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ec 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3 0, a 
purified water. 


Actions: The capacity of MISTURA E /-epinephrine to decrease t 
aqueous inflow in open-angle glaucoma has been well document: 
Studies have also shown that prolonged topical epinephrine thera 
offers significant improvemert in the coefficient of aqueous outfl 
(Becker! found that 55% of 72 patients showed a 50+% increase in o 
flow facility 6-24 months after initiation of topical epinephrine thera 
MISTURA E is effective alone in reducing intraocular pressure, and 
particularly useful in combination with miotics for difficult-to-control 5 
tients. The addition of MISTURA E to the patient's regimen often provid 
better control of intraocular pressure than miotics alone (Ballentine a 
Garner? indicated thet with 80% of the uncontrolled open-anc 
glaucoma patients control might be expected with the addition of toj 
cal epinephrine therapy.) 


Indications: Chronic simple glaucoma 


Contraindications: Should not be used in patients who have had 
attack cf narrow angle glaucoma since dilation of the pupil may trigc 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ac! 
browache, headache, conjunctival hyperemia and allergic lid reactio 
Adrenochrome deposits in the conjunctiva and cornea after prolong 
epinephrine therapy have been reported. Epinephrine has been report 
to produce macular edema in some aphakic patients and should 
used with caution in these patients. 

Precautions: Epinephrine in any form is relatively uncomfortable up 
instillation. However, discomfort lessens as the concentration 
epinephrine decreases 

Should be used with caution in patients with a narrow angle since di 
tion of the pupil may tngger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist applicati 
once or twice daily. However, the dosage should be adjusted to meet t 
needs of the individua. patients. This is made easier with MISTURA 
available in four strengths. 

When used according to the accompanying directions for use, each é 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discclors 
a precipitate forms it should be discarded. Not for injection. 


How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ! 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, T.H., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA® P Pilocarpine Hydrochloride Ophthalm 
Solution Sterile 

Contains: Pilocarpine HCI 2%, 1%, 2%, 3%, 4%, with: benzalkonit 
chloride 1:25,000 as a preservative sodium acetate, disodium edeta 
sodium chloride, and purified water. 


Indications: MISTURA P pilocarpine HC! is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situatic 
3. Use following treatment with cycloplegics to reverse mydriasis. 


Precaution: Undesirable side reactions to MISTURA P are ra 
however, on prolonged use, classic mucosal sensitization to pilocarp 
may occur. 


Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application twc 
four times a day of the selected concentration; patient respqpse may 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher conci 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends 
the cycloplegic used. 

When used according to the accompanying directions foruse. each. 
plication delivers approximately 1.7 drops of MISTURA P. 


How supplied: MISTURA P pilocarpine HCI 72%, 1%, 2%, 3%. 4% 
available in sterile 15 mi. mist dispensing bottles. 
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You may prefer fused lenses for many of your multifocal 
patients. 

Until now, you have not been able to give these patients 
the comfort of Photochromic glass. 

But now Corning makes it possible. 

Thus, you can now offer the comfort of Photochromic glcss 
to all of your patients. 

For their single-vision lenses; and multifocal lenses...one- 
piece or fused. 

In single vision: light and dark gray; light and dark brown. 

In one-piece multifocal: light and dark gray; light and dark 
brown. 

And, now in fused multifocal. 





Photogray,° Photobrown,? 
Photosun; Fused. 


Photogray.* Photobrown,* Photosun * are registered Trademarks of Coming Glass Works 





Fused 
Photochromic 






Everything you need to 


know about new Fused Photochromic 
lenses is in this concise booklet. 

It will be our pleasure to rush it to 
YOU. 
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THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


Presents a 


POSTGRADUATE COURSE 


PRACTICAL MANAGEMENT 
OF 
. CORNEAL AND EXTERNAL 
DISEASE PROBLEMS 


GUEST FACULTY: USC FACULTY: 

STUART I. BROWN, M.D. A. RAY IRVINE, M.D. 

DAN B. JONES, M.D. ANTHONY B. NESBURN, M.D. 
HERBERT E. KAUFMAN, M.D. STEPHEN J. RYAN, M.D. 

A. EDWARD MAUMENEE, M.D. WILLIAM H. SPENCER, M.D. 
THOMAS H. PETTIT, M.D. T. RODMAN WOOD, M.D. 


RONALD E. SMITH, M.D. 


This course is oriented toward the practicing clinician. The diagnosis and office approach to 
corneal and external diseases will be stressed. The role of the laboratory in the medical and 
surgical management of these disorders will be discussed. 


JUNE 19 AND 20, 1975 


REGISTRATION FORM: 
o ——-—————————————————— a 
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* Registration fee: $150.00. Make checks payable to University of Southern California, 
School of Medicine, Postgraduate Division, 2025 Zonal Ave., Los Angeles, Calif. 90033, 
(213) 226-5232. 


* Includes meals and June 19 banquet. 
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CA-2 100° FLUORESCEIN ANGIOGRAPHY 





Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. å 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 


Unretouched clinical photograph Albany Medical College, New York 
Patents pending 


MEDISCOPE AND COLD LIGHT SOURCE 
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Compact, vibration free, table mounted. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12” working distance, 2° depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. e 





CLINITEX, INC. 183 Newbury St. è Danvers, Mass. 01923 U.S.A. 


PLEASE 
SEND L]ca-2 LlMEDISCOPE [LIGHTSOURCE ONLY 
MORE OMe Chie EY ab RL ine HP EE EO 5 

INFOR MATION Hospital or Clinic 
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INTRODUCING... 


the third generation of hard resin lenses... 


POLYMITE IR 


by Vision-Ease! 


EVER SINCE THE INTRODUCTION of the 
first non-glass lens, efforts have been made 
to provide a better product — for the lab, 
the prescriber and wearer. 


It is with a great deal of pride that Vision- 
Ease now offers a better hard resin lens... 
better in these ways: 


BETTER CURVE CONTROL: with a semi- 
finished lens having the same curves as 
were molded into the material during 
manufacture 


FEWER INTERNAL DEFECTS: which means 
fewer rejects at the lab level, where inter- 
nal defects often are found after processing 





GREATER RIGIDITY: a plus when Polymite 
lenses are mounted; less likelihooc of 
warpage 


IMPROVED SCRATCH-RESISTANCE: t« 
help minimize this problem for the wearer 


POPULAR AVAILABILITIES: in the most 
wanted multifocal forms . . . D-style bi 
focals and trifocals, and others to come 


Polymite IR hard resin lenses are available 
to your lab now, through the many Vision 
Ease stock offices strategically located 
throughout the nation! 


A SUBSIDIARY OF § BUCKBEE-MEARS COMPAN 


VISION-EASEPDOTIYTY 
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NEW... A STEREO PHOTO SYSTEM FOR 


A remarkable new photographic system for diac 
nosis and documentation. Designed for use by opt 
thalmic specialists with little or no prior photograph 
experience. Yet you can be assured of profession: 
results every time. 

Precision focus guides place the subject at exa: 
distances, eliminating out-of-focus problems px 
viously so common in ultra close-up photograph 
Photographs can be taken as close as 4 inches froi 
the subject, providing an image area of 28 x 30 mn 
Or at increasingly greater distances providing imag 
arees up to 100 x 107 mm. 

The lightweight, compact camera unit contains 
rechargeable flash unit which provides 50 perfect 
balanced flashes per charge. The twin stéreo lense 
are preset to assure perfect exposure and depth « 
field every time. 

A complete custom film processing and mountin 
service is available. Or a simple do-it-yourself moun 
ing kit is also available. 

The completed stereo slides can be viewe 
through convenient portable viewers, or rear-projecte 
on a 19 x 13 inch stereo projector screen, using stere 
viewing glasses to achieve the 3 dimensional effec 








RE24500 & RE24510—Macro Stereo Camera 





Bug ans Na erue. ua mv Rules $669.0 
RE24535— Portable Stereo Viewer ......... $ 50.0 
RE24545 & RE24565—Vista Stereo Projector 

win Viewing Glasses iesu lose ies $707.5 
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1 iw. RE24550—Do-It-Yourself Transparency 
VISTA STEREO PROJECTOR 


Mounting Kit (not shown) 


CONVERSION KIT FOR EXISTING FUNDUS AND DONALDSON CAMERA SLIDES 





Existing 35 mm stereo slides can be 
quickly and easily converted for stereo 
viewing in either the Vista Stereo Projector 
or in the Portable Viewers. This kit con- 


tains everything needed for positioning 


and mounting your slides, and includes 
complete, easy-to-follow instructions. / 
Portable Viewer is also included. 


RE24555— Stereo Slide 
Conversion Nit cod. lace cae $60.00 


THE OPHTHALMIC SPECIALIST 


A complete, easy-to-use system providing precise, 
life-like stereo photographs in full color... 
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JOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
TLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 












Sisner 

Scleral 
Indentation 
Funnel set 


... for biomicroscopic examination 
of the eye with the Goldmann 
three mirror contact lens. Ideally 
suited for visualization of the outer- 
most peripheral fundus. 









For more information ask your 
Sparta representative for a demon- 
stration, or request o copy of our 
illustrated brochure. 

Ref. G. Eisner, M.D., "Attachment for Slit-Lamp Contact 


Glass with Indentor of Variable Length”, American Journal of 
Ophthalmology, 76, (November, 1972), 845. 





SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J.O7006 / (2017) 5795-1344 


THE APPARENT 
DRYEYE. 


- (If you don't treat it, she will) 














You know a real dry eye when you Liquifilm Tears has provided soothing 
ee it. A post-menopausal arthritic woman relief from dry-eye symptoms. ..without creat- 
vith foreign body sensation, diffuse comeal ing any new problems...hundreds of millions — 
taining and perhaps a positive Schirmer of times since 1963. | 
ear test to confirm your diagnosis. That means more Liquifilm Tears has 

And you know been recommended by more ophthalmclo- 
hat Liquifilm® Tears gists than all other tear substitutes, combined. 
an help relieve her Recommend Liquifilm Tears for beth 
liscomfort. But what the real and the apparent dry eye. All it can 
ibout the patient with do is help. 
Loo eye? AIIERCAN Irvine, ae Pointe Claire, P Q., Canada 
omplains of the same F 
incomfortable dry-eye 4 
ymptoms although | 
ou detect no objective findinas? 

Liquifilm Tears can help her too. 

To the patient with the apparent dry 


ye its every bit as imitating as the real thing. 
o much so that if left untreated, chances 
re she'll head for the nearest drugstore or 
upermarket shelf for help. 





And here is p p p rtr; "ud 

ie" tum an apparent problem into a 
The eye drop she picks up may be 

necessarily medicated. Or one with an 
queous vehicle capable of actually inducing 
dry eye by interfering with the oily layer of 
e tear film. 

You can spare her all that by recom- 
nending Liquifilm Tears. 






LIQUIFILM* ARS. 
FOR THE REAL AND THE APPAREI | 
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For uninterrupted control of |.O.P 
never more than one or two instillatior 
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Scanning electron microscopy 
primate trabecular meshwork (X30 
Viewed here is Schlemm s cal 
along with uveal and corneoscle 
meshwork. (Photo courte 

Douglas R. Anderson, M. 
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This area is the site of thé prir 
pathologic changes which < 
responsible for glaucoma and 1 

focus of most of the medi 
procedures for treatment of the disea 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree ct 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medicatior. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
ig the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.0396 will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE 0:25:25: 


(echothiophate iodide for ophthalmic solution) 


LJ 
See next page of advertisement for prescribing information 








PHOSPHOLINE IODIDE" 


(echothiophate iodide) 


in the management of 


chronic simple (open-angle) 


glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE 9 (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic ang!e-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to t^e possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or or the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are et the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history cf this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrirral ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorptionarea. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides ( professional gardeners. farmers, workers in plants 





manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothmg changes 
may be advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkirsonism, and other disorders that 
may respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning. lacrimation. lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reductior in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening. obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure.may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes ere atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutano! (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. | 
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Now Liquifilm’ Forte e 
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hanced 


ocular lubricant 


When you find that your patient with 
really dry, “sandy” eyes gets only fleeting 
relief from conventional tear substitutes, 
coùsider new Liquifilm? Forte. 

New Liquifilm Forte contains more 
than twice the usual polyvinyl alcohol con- 
centration which combines with dextrose 
to produce optimum viscosity. 

And optimum viscosity means pro- 
longed relief from dry-eye itching and 
burning. Yet unlike more viscous tear sub- 
stitutes, you'll hear a minimum of com- 
plaints of blurring or stickiness. 


Designed for the chronic user, new 
Liquifilm Forte is balanced, buffered and 
isotonic for consistent comfort in the eye. 
And, new Liquifilm Forte is supplied in a 
full one ounce bottle for maximum patient 
economy. 

Now you have a complete range cf ad- 
junctive dry-eye therapy from Allergan: 
Liquifilm? Tears for routine artificial zear 
use; Lacri-Lube® sterile ophthalmic »int- 
ment for nighttime lubrication; and new 
Liquifilm Forte...for the drier dry ey». 


AIlERGAN IRVINE, CALIFORNIA 92664 
€» 
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FLEXINYL 
Hard Contact 


Lens 
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no feel comfort, and made so thin, it flexes. 


As a rule, when you think “no feel comfort" in a 
contact lens, you probably think: soft lens. 

The new Flexinyl Hard Lens is a remarkable 
exception to the rulè. It's the first hard lens to 
provide comfort approaching the soft lens. 

Flexinyl is thinner, lighter, smaller than con- 
ventional hard lenses. So thin, it actually flexes. 
And it's designed with a unique “Floating Apex." 

Flexinyl gives no feel comfort for 16 hours daily. 


No corneal changes. No more than 15 minutes 
spectacle blur. And stable, excellent V.A. We 
don't simply claim this. We guarantee it. 
What's more, Flexinyl fits high astigmats up to 
6.00D. You can get immediate delivery on 
Flexinyl. And immediate information as well. Mail 
the coupon to the office nearest you. 
BREGER MUELLER WELT CORPORATION 
Chicago and Los Angeles 


Flexinyl. The one you can believe in. 


BREGER-MUELLER WELT CORPORATION 


28 E. Jackson Blvd. 
Chicago, III. 60604 


6922 Hollywood Blvd. , 
Los Angeles, Calif. 90028 e 


Gentlemen: I'm impressed by your claims. 
Back them up with factual data. 


Doctor 


Address 


City 





"^ 
\ 
— 


| lop hands 


Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ‘round the clock 

treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 
« Together, Blephamide drops 
amd ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic): 
nonpurulent conjunctivitis (allergic 
and bacterial) 

Final classification of the less-than- 
effective indications requires further 
investigation 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye 





Blephamid 
Liquifilm 





WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


Blephamide ii 
(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


OPHTHALMIC SUSPENSION 





Blephamide S.O.P: 


(sodium sulfacetam:de 10.0%, prednisolone acetate 0.2% 


STERILE OPHTHALMIC OINTMENT 


AIIGRCAN Irvine, California/ Pointe Claire, P.Q., Canada 
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AUTOSWITCH by Diversatronics, Inc. 


It’s available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 


Touch a button under the slit lamp—it is rea 
use as the room lights instantaneously dim. L 
indirect ophthalmoscope and the room lights | 


In short, Autoswitch is pre-programmed to 
your every need. Provision for the holdin 
functioning of five hand instruments of your c 
in addition to the slit lamp, and indirect ophtF 
scope make your Autoswitch servant an imp 
part of your working day. 


You can install Autoswitch wherever you,lj 
additional space is required. 


Truly, this silent servant warrants your inve 
tion. Call or write today. We will be happy tc 
you details and arrange for a demonstratior 


YOUR SILENT ASSISTAN 





Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 
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i. No. 3724931 


^ Á MEEI ED 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
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THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRESS 





Columbia University 
College of didi n and Surgeons 
an 
The Edward S. Harkness Eye Institute 


The Waldorf-Astoria New York 
September 28 - October 1, 1975 


Co-Sponsors 


Carl Zeiss, Inc. Coherent Radiation 
Alcon Laboratories, Inc. 
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THE FIRST | 
INTERNATIONAL PHOTOCOAGULATION CONGRESS 


LA Wl J f 


PROGRAM h 


The Instrumentation and Technical Parameters of 
Photocoagulation 


The Ocular Histopathologic Response to Xenon-arc and 
Laser Photocoagulation 


The Prephotocoagulation Evaluation/Preparation and 
Postphotocoagulation Management of the Patient 


The Current Diagnostic Approach, Indications, 
Complications and Photocoagulation Techniques with 
Retinal Vascular Diseases: 


Diabetic Retinopathy 

Retinal Vascular Occlusion 
Proliferative Sickle Retinopathy 
Retrolental Fibroplasia 

Eales’ Disease 

Coats’ Disease 

i Leber's Retinopathy 

Other Retinal Vascular Abnormalities 


The Classification, Evaluation and Photocoagulation 
Therapy of Diseases of the Macula: 


Central Serous Detachment of Sensory Retina 
(CSC, CSR) 

Retinal Pigment Epithelial Detachment 

Senile Atrophic and Exudative Maculopathy 

Angioid Streaks 

Subretinal Neovascularization 

Other Maculopathies 
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Yes, C] My wife and | 


THE FIRST INTERNATIONAL PHOTOCOAGULATION CONGRESS 


September 28—October 1, 1975 
The Waldorf-Astoria 
New York, New York 


C] | will be attending 


e The Indications, Contraindications, Complications, and 
Technical Photocoagulation Approaches to Peripheral 
Chorioretinal Diseases: ye 


Degenerations 

Detachments e 
Retinoschisis 

Tumors 

Inflammatory Diseases 


@ The Indications and Photocoagulation Techniques for 


Anterior Segment Diseases: 


Photoiridotomy 

Iris Cysts 

Photomydriasis 
Iridocyclitic Membranes 
Photocoreplasty 
Laserotrabeculotomy 

Other Glaucoma Procedures 


€ The Basic Principles, Application, and Interpretation of 


Ancillary Diagnostic Examinations (Fluorescein Angio- 
graphy, Hemobarometry, Hemotopography, and 
Macular Function Tests) 


Credit in Category 1 A.M.A. Award for twenty-one hours. 


Continued —* 






Congress Registration (fee includes reception, cocktail party, and banquet) O Physicians $390.00 [ ]Wives $125.00 


Optional workshops for Registrants O Physicians $30.0C 
AME 










REET 
LEPHONE NO. 


CITY 


losed is my check for $ 
se make checks payable and send to: 
McRand Enterprises, Inc.—Congress Managers 
222 E. Wisconsin — Suite 103 
Lake Forest, Illinois 60045 


(Foreign payments* by U.S. Bank Draft only.) 


STATE ZIP CODE = 


“Foreign cancellations will have 
a $10.00 administrative charge. 


Yes L] , | (We) will be staying at the Waldorf-Astoria - 
Hotel, official headquarters for the Congress. Please send — 1 
me hotel reservation forms. ' 


Credit in Category 1 A.M.A. Award for twenty-one hours. 
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XKSHOPS AND EXHIBITS - 


Small Conference Sessions and Workshops for registrants in Laser Photocoagulation with 
animals and Fluorescein Angiography, directed by individual faculty members, will be 
utilized to provide supervised instruction in diagnostic examination and photocoagula- 
tion techniques. 





Exhibits by organizations providing products and services in the field of 
photocoagulation, fluorescein angiography, and other diagnostic and therapeutic ocular 
procedures. 


FACULTY 


Professor Dr. G. Meyer-Schwickerath Guest of Honor 


Lloyd M. Aiello, M.D. 
Boston, Massachusetts 


Pierre Amalric, M.D. 
Albi, France 


William H. Annesley, Jr., M.D. 


Upper Darby, Pennsylvania 


David J. Apple, M.D. 
Chicago, Illinois 


Hugh Beckman, M.D. 
Detroit, Michigan 


. Rolf K. Blach, M.D. 


London, England 


Eric J. Cambie, M.D. 
Ghent, Belgium 


Charles J. Campbell, M.D. 
New York, New York 


Matthew D. Davis, M.D. 


J. Madison, Wisconsin 


Essen, Germany 


Francis A. L'Esperance, Jr., M.D. 


New York, New York 


Robert M. Ellsworth, M.D. 


New York, New York 


J. Donald M. Gass, M.D. 
Miami, Florida 


Walter J. Geeraets, M.D. 
Richmond, Virginia 
Morton F. Goldberg, M.D. 
Chicago, Illinois 

Paul Henkind, M.D. 

New York, New York 


William A. James, M.D. 
New York, New York 


Michail M. Krasnov, M.D. 
Moscow, U.S.S.R. 


Hans-Walther Larsen, M.D. 


Copenhagen, Denmark 


Hunter L. Little, M.D. 
Palo Alto, California 


Congress Chairman 


J. Wallace McMeel, M.D. 
Boston, Massachusetts 


A. Edward Maumenee, M.D. 


Baltimore, Maryland 


Edward Okun, M.D. 
St. Louis, Missouri 


Arnall Patz, M.D. 
Baltimore, Maryland 


Robert R. Peabody, M.D. 
Sacramento, California 


Howard A. Schatz, M.D. 
San Francisco, California 


Harold F. Spalter, M.D. 
New York, New York 


Bradley R. Straatsma, M.D. 
Los Angeles, California 


William S. Tasman, M.D. 
Philadelphia, Pennsylvania 


Arthur Vassiliadis, Ph.D. 
Menlo Park, California 


Robert C. Watzke, M.D. 
lowa City lowa 


Achim Wessing, M.D. 
Essen, Germany 


Paul C. Wetzig, M.D. 
Colorado Springs, Coloraa 


Lawrence A. Yannuzzi, M 
New York, New York 


H. Christian Zweng, M.D. 
Palo Alto, California 





SOCIAL PROGRAM 


An enjoyable social program has been planned for husbands and wives, including cocktail 
parties at renowned New York landmarks, an elegant banquet at the Waldorf-Astoria, and 
cultural and sightseeing tours to the Lincoln Center, United Nations, New York museums, 
and the outstanding fashion centers. 


Gain Brilliant 
Insights... 






With the KOWA SL-2 


room liberlite slit lamp microscop 


JWA's new SL-2 offers you new sophistication in 
ery important way. The brilliant quartz-halogen 
iht is directed where you want it by cool optic 
vers. In fact, the whole lamp goes where you want it, 
its 3.3 Ibs. lets you single-handedly take it into the 
.R., pre or post-op, bedside, cribside or into the lab. 


though light in weight, the SL-2 lacks nothing in 
tics, features or options. 
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You can zoom in from 5x to 20x magnification, a 
just slit width from 0-10mm. and set brightness, | 
smoothly and continuously. Green and cobalt filte 
are built in. 


To speed clinical use a joystick stand is availak 
which offers complete stability. By the add tion oi 
strobe unit and RC-2 camera back, the unit becom 
a photographic slit lamp. 


Kowa Compary. Ltd. TOKYO, JAPAN — KONA AMERICAN CORP., New York, N.Y. 10001 


IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 » (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 * (213) 377-0708 


HERBERT SCHWIND 
Dammer Weg 37 
Postfach 18, W. Germany 


LUNEAU & COFFIGNON 
Paris 8e, France 


VAN HOPPLYNUS, S.A. 
Bruxelles 1. Belgium 


KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 
London, W.1. England 


IMPERIAL OPTICAL COMPANY, LTD. 
Toronto, Ontario, Canada 


LAMERIS INSTRUMENTEN N.V. 
Utrecht. The Netherlands 


OPTIKER RYSER 
St. Gallen 
Switzerland 


GENERAL OPTICA 
Barcelona-5, Spain 


AMPLIMEDICAL SRL 
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When a highly potent 
long-acting miotic 
Is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE} MSD) 


* Needs no refrigeration 

e Needs no reconstitution 

* Needs no eyedropper 

e Stable at room temperature 
forthree years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 


When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE | MSD) 


* Oral carbonic anhydrase inhibitor 

e Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

e Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

e Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 





For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE) MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 

Warnings: Should be administered with extreme caution to 
patients with myasthenia gravis who are on systemic anti- 
cholinesterase therapy; conversely, systemic anticholines- 
terase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 

Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 

Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 

Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 

Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 

Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 

Despite observance of all precautions, repeated administra- 
tion may cause depression of the concentration of cholines- 
Sigo in the serum and erythrocytes, with resultant systemic 
effects. 

Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ‘ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 
Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 





for children; artificial respiration may be required. Simila 
therapy is indicated for overdosage. 

Lens opacities have been reported, and routine slit-lam 
examinations should accompany prolonged use. Paradoxicé 
increase in intraocular pressure may occur and be alleviate 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ac 
justments must be individualized to obtain maximal therapet 
tic effect. Patient must be observed closely during initie 
period. If response is not adequate within first 24 hour: 
consider other measures. Keep frequency of use to a min 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administratior 
consult prescribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser cor 
taining 0.125 or 0.25 percent solution and sodium chloride 
benzalkonium chloride 1:5000 added as preservative. 


For more detailed information, consult your MSD representativ. 
or see full prescribing information. Merck Sharp & Dohme, Divisio. 
of Merck & Co., INC., West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adreno 
cortical insufficiency, hyperchloremic acidosis, or condition: 
in which serum levels of sodium or potassium are depressed 
should not be used in patients with severe pulmonary obstruc 
tion who are unable to increase their alveolar ventilatior 
since their acidosis may be increased. 

Warning: Use /n pregnancy: Should not be used in women o 
childbearing age or in pregnancy, especially during the firs 
trimester, unless the benefits to be expected outweigh po 
tential adverse effects. 

Precautions: Potassium excretion is increased and hypokale 
mia may develop with brisk diuresis, when severe cirrhosis i: 
present, or during concomitant use of steroids or ACTH 
Interference with adequate oral electrolyte intake will als: 
contribute to hypokalemia. Hypokalemia can sensitize o 
exaggerate the response of the heart to the toxic effects o 
digitalis. Hypokalemia may be avoided or treated by use o 
potassium chloride cr giving foods with a high potassiun 
content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal disturb 
ances (anorexia, nausea, vomiting), loss of weight, eonstipa 
tion, urinary frequency, renal colic, renal calculi, mild skir 
eruptions, pruritus, leukopenia, agranulocytosis, thrombocyto 
penia, headache, weakness, nervousness, globus hystericus 
sedation, lassitude, depression, confusion, disorientation 
dizziness, ataxia, tremor, tinnitus, and paresthesias of hands 
feet, and tongue. 

How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 


For more detailed information, consult your 
MSD representative or see full prescribing MERCK 
information. Merck Sharp & Dohme, Division S 

of Merck & Co., Inc., West Point, Pa. 19486 





Here are the facts about 
impact-resistance. 


Once it seemed impossible 
that glass lenses could ever be as 
strong as plastic. That was before 
he Chemtempering process. 

Now, not only can glass be 
nade as strong as plastic, it can 
oe made stronger. 

Of course, lenses made of 
ther material will pass the 
"DAs impact-resistance test, 
ising the 54-inch steel ball. And 
;lastic performs particularly 
vell under impact from small, 
ugh-speed objects. 

But with higher mass im- 
;acts, its another story. For 
xample, using the ANSI Z87.1 
est* with a l-inch steel ball, 
vhich is required for industrial 
afety glasses, 36% of the plastic 
enses broke. While only 296 of 
he Chemtempered glass 
enses broke. 

To see what would happen, 
ve went one step further, testing 
vith a 1vs-inch ball. This ball 
ictually has 4396 more mass 
han the Z87.1 industrial safety 


Impact-resistance tests 
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Glass Plastic Glass Plastic 


he tests followed the 1968 U.S.A. Standard Practice For Occupa- 

onal And Educational Eye and Face Protection. For more infor- 

lation about these tests, please write on your letterhead to: Corning 
h nlsi offe Ko namnnfwe flens Ubcbc fxn bn AT" $2402 
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ball. In these tests, 68% of the 
plastic lenses broke. Yet we lost 
only 6% of the glass lenses. 
You be the judge on impaet 
resistance. 

Impressive as these results 
are, they show only one of the 
many strengths of glass. 


Your patient doesn’t have 
to pamper his glass lenses. 

While it isnt recommended 
to clean any lens with a handker- 
chief, shirt-tail, or tie, with glass 
youll have less worry about lens 
damage when your patien:s 
clean their lenses exactly that 
way. 

Because the inherent hard- 
ness of glass makes it scratch- 
resistant. 


Glass is stable, so it won't 
distort. 

The stability of glass makes 
It consistently easy to fabricate. 
Glass is stable on the block, so 
theres no warping during fabri- 
cation. And you wont have to 
Worry about distortion of the R5 
after assembly. 

Impact strength, scratch- 
resistance, stability, and excel- 
lent optics. 

These are just a few of the 
strengths that make glass what it 
Is: [he best lens material you 
can prescribe. 

Glass. No other lens 
material has its strengths. 


CORNING 





THE GUIBOR 
EXPO BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corneal exposure, lid 
scarring with exposure keratopathy, ptosis surgery, dry 
eye (keratitis sicca). Useful in those conditions where cor- 
neal exposure occurs and a moist chamber is desirable. 
Vision is not hindered or occluded. 
PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each individually pack- 
aged & sterile. 


THE GUIBOR 
LACRIMAL DRAIN 





*Star-Glo Industries Patent No. 3484337 


INDICATIONS: conjunctivo dacrocystorhinostomy, primary 
canaliculi occlusion, obstruction following previcus radiation 
therapy, following removal of the lacrimal sac, and con- 
genital absence or obstruction of the canaliculi. 
CONSTRUCTION: A semi-rigid tube composed ef a silicone 
rubber with a specially bonded teflon lining* for the absolute 
maximum in drainage or fluid transport. Problems such as 
non incrustation and the like are practically elimi- 
nated. 

AVAILABILITY: Each tube is individually packaged and 
sterile. Adult & Pediatric sizes. 


THE GUIBOR 
CANALICULUS INTUBATION 





INDICATIONS: Traumatic reconstruction of lacerated cana- 
liculus and those cases involving dacrocystorhynostomy 
with obstruction of the common canaliculus and in children 
with lacrimal obstruction. 
CONSTRUCTION: Two specially arched stainless steel probes 
bonded to an intermediary length of silicone tubing. 
AVAILABILITY: Each intubation set is individually packaged 
and sterile. Adult and Pediatric sizes. 

U.S. Pat. pend. 


THE GUIBOR 
EXPO BUBBLE BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical application following 
1) cataracts 2) corneal grafting 3) oculoplastic surgery 
4) extraocular muscle surgery 5) cosmetic blepheroplasty. 
The bubble provides protection, immediate vision, moist 
chamber, sterility, and disposability. 
PLIABLE 

CONTOUR FITTED 

HYPOALLERGENIC 
AVAILABILITY: In boxes of 12 unts each individually pack- 
aged & sterile. 

U.S. Pat. pend. 


ORDER BLANK 


Expo Bandage @ $3.60/dozen 


Canaliculus Intubation Set (Adult or Pediatric) @ $7.00 ea. 


Lacrimal Drain @ $17.50 ea. 


Expo Bubble bandage @ $5.40/doz. 


TOTAL 


en ee ek ee 0 n Ln 


make all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. Box 229, New York, N.Y. 10033, Tel: 201-444-0300 





The Topcon TRC-F1 


A new value in fundus photography. 


Outstanding performance features 


» include: 
E Color or black-white B Automatic operation 
Capability of color or black-and-white With optional DC cord powered moc-or 
fluorescein angiography, with high-resolu- drive (shown). Hooks up to standard 
tion results. All necessary exciter and power supply (also shown). 


barrier filters are built-in. 


E Automatic timer 
Built-in timer with digital readout visible in 


B Full line of accessories available, 
including Polaroid* attachment. 


viewfinder. Prints time elapsed on each You may find it hard to believe that all this 
frame for easy identification and reference. performance is actually very moderetely 

B Two camera bodies priced. But it's true. Moreover, the TRC-F 1 
2 Topcon camera bodies supplied as is available for immediate delivery. Write 


standard equipment: one for color film, the. us for more details. 
other contains built-in yellow barrier : 
filter for black-white angiograms. (Filter 4 5 
is behind shutter so all focusing can be Y 
done with full blue light). | y 
B Superior filter system | H 
Superior light transmission through 
interference-type blue exciter filter 
allows you to operate unit at 75 

or 100 watt seconds à; 
with adeqtiate expo- 
sure and contrast. 
Speeds up recycling 
time, up to 1 frame per 
second. 


B Versatility of use 
Capability of photo- 
graphing ocular 
anterior segments as 
well as fundus work. 
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How to Solve 
Special 
Contact Lens 
Problems 


Practitioners nationwide rely on the 
AO Contact Lens Division to design and 
fabricate lenses to meet their most difficult 
fitting problems. Among our most frequently 
requested special lenses are: 
* Lenticular — Minus, plus and plane edge 
for high plus and minus patients. 
Inside Torics and Bitorics —Exacting inside 
and outside curve radii for patients with 
highly toric corneas. 
Outside Toric Prism Ballast— Excellent 
optics combined with prism to correct 
residual astigmatism. 
Lenticular Bitoric—For aphake patients 
with a high degree of corneal toricity. 
Other special lenses routinely produced by 
the AO Contact Lens Division include the 
HERSH ™ Palpebral Traction lens for 
centering problems; the AOTHIN™ lens for 
weight problems plus a wide range of 
bifocals. 
Call today...we are ready to help solve your 
non-standard problems with specially 
ground, high quality contact lenses. 
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CONTACT LENS DIVISION 


Box 80636, Lincoln, NE 68501 
Phone: 402-464-0246 





Were the 


AO Contact 
Lens Division 








James H. Berglund, General Manager 





S nein Optical 


CONTACT LENS DIVISION 
LINCOLN, NE 68501 


and wed like to 
help you simplify 
your practice. 


© 
We're aclosely-coordinated group of service- 
oriented specialists...a single source for a 
wide range of contact lens services. 


WE OFFER: 


[] A combination of recognized high quality 
and fast turnaround on your normal prescrip- 
tion orders. 


O The economy and efficiency of our Master 
Control '" method...the most comprehensive 
system available for lens fitting and inventory. 


O A complete choice of special lens designs 
including the Softcon'" lens to help solve 
your difficult fitting problems. 


We back this up with seminars, educational 
bulletins, research...and consultation to aid 
you in saving time and gaining practice ef- 
ficiency. 


Try us...we're ready to help! 


GENERAL OFFICES: 
Box 80636, Lincoln, NE 68501 


BOISE, ID * 208-345-5222 
COLUMBIA, MD * 800-228-4174 
DENVER, CO * 303-255-1411 
DES MOINES, IA * 515-278-8686 
DETROIT, MI * 800-228-4174 
GLENDALE, CA * 213-245-7316 

+. HARTFORD, CT * 800-228-4174 
LINCOLN, NE * 402-464-0246 
MINNEAPOLIS, MN * 612-920-1290 
SAN FRANCISCO, CA « 415-391-0180 
SEATTLE, WA * 206-623-1651 








How to Solve 
Contact Lens 


Acuity 
Problems 


Reduced acuity caused by residual 
astigmatism of 1.25 D or less can be 
successfully corrected with the Panofoca/™ 
lens. 

Designed with an aspheric front surface, the 
Panofocal lens corrects spherical aberration 
rather than residual astigmatism. This 
reduces the circle of least confusion on the 
retina and, while not decreasing the residual 
astigmia, results in improved vision. 

No special procedures are required to fit the 
Panofocal lens. Use your normal fitting 
criteria, making sure the lens centers well. 
Then, refract over the lens. The AO Contact 
Lens Division will use the sphere equivalent 
of your over-refraction to determine the 
power of the Panofocal lens and will then 
create the required aspheric front surface 
on a new lens. 

Fitting convenience and cost, coupled with 
proven ability to produce improved visual 
acuity, make the Panofocal a worthwhile 
lens of choice when a moderate amount of 
residual astigmatism is present. We invite 
you to write for additional information. 
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CONTACT LENS DIVISION 


Box 80636. Lincoln, NE 68501 
Phone: 402-464-0246 





THE TISSUE-FRIENDLY 


SUPRAMID EXTRA" 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 





SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length ómm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire size 
0. 19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nos. 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE For Frontalis Fixation 
(4-0 Supramid Extra, double-armed with 2 curved needle): 

2GS-1-40 for adults 

2GS-2-40 for Pediatric work. 


A NEW SUPRAMID* PRODUCT: Implants— Sleeves (Tubes) for preventing adhesions in Eye 
Muscle Surgery. Method by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH—for Augmentation Rhinoplasty. Reference: Beekhuis, G. Jan, 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


SUPRAMID* FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 
Smooth Surface Foil: 15 20cm, thicknesses, from 0.05mm to 2.0mm, non-sterile. 
Orange-Peel Surface Foil, 0.4mm thick, 3 X 3 cm, sterile. For method by Pierre Guibor, M.D. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


(U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 











Cryophake" Eye-Pak? 


è TM SS 
Microsponge SS all 








-FIRST IN FINE QUALITY SINGLE-USE OPHTHALMIC PRODUCTS FOR SURGERY 


A. V. D. 57^ 
Optemp? (Alcon Instrument Delivery System) 

o. e Cryophake? 
"d i p Sterile, disposable cryoextractor 

e. ready for use when needed withoi 

Vs special preparation. 
e Eye-Pak? 
Unique, non-woven material. Choo 
from 3 models — incise fenestratio 
circular fenestration, oval fenestratio! 
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e Microsponge™ 

Use wherever a small, highly absorbei 
sponge is needed. Unique handle r 
duces obstruction of field, yet provid 
firm gripping surface, 


e Optemp® 
The reliable cautery with optimut 
temperature of ophthalmic surgen 


€ A. I. D. S.'" 

Alcon Instrument Delivery Systen 
Organizes and protects delicate instr 
ments during surgery, during steriliz 
tion and during storage. 


icon is with vou everv sten of the wav. A 





Considering new office space? 
Don't sign this © 
A 


~ 


|= EE 


~ 
- 
ae cee 


— 


until you have thi 
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9 
or you'll probably Sen 
end up with this: i 


Without a detailed plan of your new office as you envision it, 
there's no way to foresee all the expenses that will be involved in 
SUBURBAN MEDICAL BUILDING, INC. | |easshold improvements. Yet once you've signed the lease, any 

details not included may be at your expense. Which means you 
could find yourself paying thousands of dollars for unexpected 

In Account With: "extras: e We've been helping eye doctors avoid unpleasant 
surprises like this for over forty years, through our custom office 
planning service. It works quite simply: « From the Office Planning 
Kit we provide, you send us a form listing your specific 

penodeling offici apane: requirements. We then submit to you a preliminary office plan 
based on these requirements. Upon receipt of your comments, 


Dr. John B. Franklin 


Charges for 


Plumbing: $2,150.00 : ` f . 
any requested changes are incorporated into the final plan, which 
ascent A oe is complete right down to the last detail of equipment, electrical, 
EL plumbing and cabinetry. « Besides assuring most efficient use of 
wiring: 1,125.00 space, this comprehensive office plan has another important 
$5,095.00 advantage: when made an exhibit to your lease before it's signed, 


it eliminates any question about what leasehold improvements 
are included. * Like our complete one-source service on 
everything you need to equip and furnish your office, our ^ 
Office Planning Kit is designed to save you time, money and 
headaches. Why not write or phone today for yours. 





PARSONS OPTICAL LA BOR ATORIES 


441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 
OR 
OSTBEHRTAG OPTICAL SERN ICE, INC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 





Iwo names 
impress your patient: 
yours & ours , 


/hat’s in a name? 
1 one word, reputation. 


ooking at your projection vertexometer, 
our patient may never in the world as- 
ociate it with the measurement of his 
»nses. He may never guess that you've 
elected the only vertexometer that pro- 
»cts spherical, cylindrical, prism power 
nd axis onto a 5" screen. Or that you (or 
our assistant) can almost immediately 
et reliable readings of both hard and 
oft contact lenses, or spectacle lenses— — 4 
‘om 30mm to 80mm in diameter, framed or unframed 
-without any special dexterity. Or that you can use 
our vertexometer with your lights on and with both 
yes open. 





'our patient may glance at your screen and never 
uspect that lens powers are given in numerals. Or 
nat your marker is built-in and self-inking. Or that 
our vertexometer is so quick and simple to operate 
hat you'll be glad to show him how it works. 


'our patient may not recognize any of the parts, 
satures or conveniences of your projection vertexo- 
reter. But as soon as he focuses on the Nikon name- 
late, he'll know he's looking at the finest. Nikon, 
mong patients as well as practitioners, stands for 
nsurpassed quality, precision and reliability. What 
echnologists call state-of-the-art, and manufac- 
urers call top-of:the-line, and most folks simply 
all class. 


'ry to see things from your patient's point of view. 
liken is the only vertexometer name he knows. It 
pells professionalism to him. And sets him at ease. 
ind tells him he can trust his doctor's equipment. 
\s he trusts his doctor. 


"or further information about Nikon’s projection 
ertexometer, and about Nikon's conventional opti- 
al vertexometers (with European circle-dot target 
r with American cross-line target), contact Nikon 
strument Group, Ehrenreich Photo-Optical Indus- 
ies, Ine., 623 Stewart Ave., Garden City, N.Y. 11530. 
16) 248-5200 (In Canada: Anglophoto Ltd., Ont.) 


|! & Q EPOI Nikon Ophthalmic Division 


oe 


|: Youd normally 
il wait six months 


Now it's available immediately. 
The Marco V Slit Lamp, with optical 
quality and precision controls com- 
parable with any to be found, can 
» bein your office tomorrow .... and 
ata cost far less than you might expect. 


The newest model Marco V features 
a Millimeter Slit Length Control, an 
easy-to-reach Tilting Mechanism and a 
Focusing Fixation Light adjustable to each 
patient. The Hruby lens is standard equip- 
ment. And the Marco V is designed to accept 
the finest Tonometers and Pachometers. 
For quality and flexibility like this, 
you normally could expect to wait six 
months or longer for delivery. 
No more. The Marco V is ready 
now. For details and a 
demonstration, contact 
your authorized 
Marco distributor. 


Immediate Delivery 
From Your 
Local Distributor 


Joy Stick Elevation | Hruby Lens and Millimeter Slit Length Focusing Fixation Light 


Control Tilting Mechanism Control 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 





help take 
the pressure off... 





Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usege 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo 96 (free base) epinephrine with each 
strength of pilocarpine. 


> PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY ING. 


GLENDALE, CALIFORNIA 91201 U.S.A, 


Last year RLI purchased 
more than 300,000 - 
replacement contact lenses 


With more than 400,000 policies in force, we are the world's largest insurer 
of contact lenses. 7 lenses out of every 10 worn are lost or irreparably 
damaged every year. Write for ways your patients can be covered. 


Replacement Lens, Inc., 9025 North Lindbergh Drive, Peoria, Illipois 61614 
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- NEW KEELER/AMOILS 
IS NON-ELECTRIC...W 


Continuing its tradition of worldwide 
leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need. Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
havg limited shelf lives, less control and reliability. 


Kc @KEELE 









The NCS20 is ideal Œ 


where equipment budgets are 
lean and is perfect as an ad- 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
3 to 5 second rapid defrost 
with instantaneous 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Also available from: Storz Instrument Company and other appointed distributors. 
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No. of Residency Positions 


Total Total 
Positions Positions Positions 
Vacant 


1373 Filled 


Anesthesiology 

Child psychiatry 
Diagnostic radiology 
Dermatology 


Family practice 
General practice 
Surgery 

Internal medicine 


Neurological surgery 


Obstetrics-gynecology 


Ophthalmology 
Orthopedic surgery 
Otolaryngology 
Pathology 


Forensic pathology 
Neuropathology 
Pediatrics 
Pediatric allergy 


Pediatric cardiology 
Physical medicine 
Plastic surgery 
Plastic surgery 


Colon and rectal surgery 
Psychiatry 

Radiology 

Therapeutic radiology 


Thoracic surgery 
Urology 


Totals 


Other than hospitals: 
Aerospace medicine 
preventive medicine 

cupational medicine 
(academic) 

Occupational medicine 
(in-plant) 

Public health 


Totals for other than hospitals 
Grand totals 
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Total 
US Foreign % Foreign Residency 
Canada Graduates Graduates Positions 
Sept 1, Sept 1, in Filled Offered 
1973 1973 Positions 1975-1976 


on: 
on in the United States 
1973-1974 
JAMA (SuppL) 231:39, 1975 
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Number of Residencies Number of Residents on Duty 



















Positions Positions Positi ots.” Foreign % Foreign Resid i, 
8 ns ons 4 or 

No. of Offered Filled Vacant Canada Graduates & tes 

Approved Septi, Septi1, Sept 1, % Sept1, Septi, in Filled Offered 
Programs 1973 1973 1973 Filled 1973 1973 Positions 1975-1276 





Affiliated Hospitals 


Anesthesiology 159 2,105 1,919 

Child psychiatry 105 613 497 6-8 
Diagnostic piles 167 2,080 1,948 132 94 1,720 228 12 2,279 

Dermatology 89 697 675 1 






Family practice 
General practice 


Surgery 
Internal medicine 
Neurological surgery 





























Obstetrics-gynecology 


Ophthalmology 
Orthopedic surgery 099 2,347 
Otolaryngology 110 1,005 967 38 96 813 154 16 1,043 
Pathology 417 3,161 2,611 550 83 2 












Pathology-forensic 


Pathology*neuropathology 29 18 74 
Pediatrics 244 4,126 3,973 153 96 2,769 1,204 30 4,8325 
Pediatric allergy 1 9 22 25 









Pediatric cardiology 
Physical med. & rehabilitation 
Plastic surgery 110 367 337 30 92 265 72 21 412 
Plastic surgery 1 3 3 Hn 100 2 1 33 3 


Colon and rectal surgery 
Psychiatry 
Radiology 
Therapeutic radiology 


Thoracic surgery 
Urology 


Totals 


Nonaffiliated hospitals 
Anesthesiology 
Child psychiatry 
Diagnostic radiology 8 67 61 6 91 46 15 25 73 

Dermatology 3 16 13 3 81 12 1 8 16 


Family practice 
General practice 
Surgery 88 817 758 59 93 217 541 71 997 
Internal medicine 48 628 589 39 






















Neurological surgery 


Neurology 
Nuclear medicine 
Obstetrics-gynecology 


Ophthalmology 
Orthopedic surgery 24 185 169 16 91 135 34 20 221 
laryngol oes 6 


Pathology 
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Pediatric allergy 




































Colon and rectal surgery 
Psychiatry 
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Radiology 89 69 30 

Therapeutic radiology 8 36 23 14 9 

Thoracic surgery 4 11 11 100 4 7 64 il 

Urology 14 53 48 5 91 30 18 38 70 
Totals 630 4,985 4,190 795 84 1,731 2,459 59 6,339 
Grand totals 4,840 53,688 48,869 4,819 91 










Reprinted with permission 
Mere, ee in the United States: 
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Introducing the 


2001 


r3 


The new - 
generation of 
disposable 
cryoextractors 


Reliability is the keynote of the all new 2001. 

Eight proven design changes project the 
2001 into a totally new product generation. 

The 2001’s unique 10 second delayed 
response feature allows you to go on warm for 
maximal adherence and ice ball formation. It is: 
the only simple disposable with this singular 
advantage of warm or cold contact. With a run- 
ning time in excess of two minutes you have 
ample margin time to compensate for any minor 
interruptions. 

The 2001 has the advantage of being a 
fine surgical instrument rather than just a gas 
container with a spout or delivery tube. Compare 
these published list prices: 

2001 $ 8.50 
Cryophake $12.50 
F 20/20 Defrostable $16.25 
Microphake $20.00 


Our confidence is so high 
we will put our mouth where our money is. 
— Free Offer— Write for the new 2001 
on your RX blank and attach a corner from 
this ad. We will send you 2 free sterile 2001’s, 
without obligation. 


frigitronics. 


OF CONNECTICUT INCORPORATED 
77O RIVER ROAD. SHELTON, CT 06484 203/929-6321 








Dependability is in your hands with 
ETHICON* premium quality stainless steel needles. 
Resist bending and breaking. 

' Sharp, strong, ductile. 


Honed 24 additional times 
for superior penetration. 


*Trademayk 
EN. 


© ETHICON 


‚INC. 1975 


Diamox Diamox preserves the panorama 


. Diamox-all forms 
Acetazolamide 


DIAMOX retards loss of peripheral 
vision in glaucoma* by reducing *9 


secretion of aqueous humor and thus intraocular pressure. 





*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and 
Parenteral only: For adjunctive 
treatment of: edema due to conges- 
tive heart failure; drug-induced 
edema; centrencephalic epilepsies 
(petit mal, unlocalized seizures). 
All forms: Chronic simple (open 
angle) glaucoma, secondary glau- 
coma, and preoperatively in acute 
angle closure glaucoma where delay 
of surgery is desired in order to 
lower intraocular pressure. 


Contraindications: When 
sodium and/or potassium serum 
levels are depressed, in marked 
kidney and liver disease or dys- 
function, suprarenal gland failure 
and hyperchloremic acidosis. Long- 
term use in chronic noncongestive 
angle closure glaucoma. 


Warning: Although terato- 
genic and embryocidal effects 
demonstrated in mice at more than 
ten times the equivalent therapeu- 
tic doses have not been evidenced in 
humans, do not use DIAMOX in 
pregnancy. especially during the 
first trimester, unless expected 
benefits outweigh these potential 
. adverse effects. 
us d 
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Precautions: Increasing the 
dose may increase drowsiness and 
paresthesia and decrease diuresis. 
Adverse reactions common to all 
sulfonamide derivatives may occur: 
fever, rash, crystalluria, renal 
calculus. bone marrow depression, 
thrombocytopenic purpura, hemo- 
lytic anemia, leukopenia, pancy- 
topenia, agranulocytosis. Early 
detection is advised and if such 
occur, discontinue drug and 
institute appropriate therapy. 

Adverse Reactions: Short- 
term therapy: (minimal) pares- 
thesias, particularly a “tingling” 
feeling in the extremities; some loss 
of appetite, polyuria, drowsiness, 
confusion. Long-term therapy: An 
acidotic state may supervene 
usually corrected by bicarbonate. 
Transient myopia. 

Other: (occasional) urticaria, 
melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid 
paralysis, convulsions. 


Diamox Sequels add convenience to control 


Acetazolamide Sustained Release Capsules 500 mg. b.i.d. 





Diamox Sequels Offer: .  Diamox 
Acetazolamide 

Simple b.i.d. Schedule Smooth, Round-the-Clock 
Once-in-the-morning, Control 125 mg./250 mg. Tablets 








once-in-the-evening Continuous drug 
regimen reduces likeli- action helps even out 
hood of skipped doses. erratic peak-pressure 
periods. 
Prolonged Therapeutic And DIAMOX Acet- 
Effect azolamide does not inter- with sodium hydroxide t» adjust 
Sustained release of fere with the activity of oS ae E 


medication achieves con- miotics or other topicals. The First rore n 

tinuous drug action to In fact, it often providesa Systemic " Therapy... 
effectively decrease secre- complementary effect 

tion of aqueous humor. when used with miotics. 


LEDERLE LABOLATORI ES 
A Division of Americar Cyanamid 
Company. Pear! River, New York 10965 
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The AO DYNOPTOR Ophthalmodynamometer allows diastolic 
and systolic pressure of the ophthalmic artery to be 
accurately determined at the Slit Lamp by an unassisted M.D. 


The AO DYNOPTOR Ophthalmody- 
namometer allows clinical testing of the 
ophthalmic artery and intracranial vas- 
cular pressures with ease, accuracy and 
comfort to the patient. It is used on the 
slit lamp by a single examiner with a 
technique similar to applanation tonom- 
etry. The examiner views the optic disc 
through the slit lamp along the same 
axis on which precise graded radial 
pressure is applied. It is not painful to 
the patient because the contact tip of 
the instrument conforms 1o the curva- 


ture of the cornea where topical anes- 
thesia is complete. 

The DYNOPTOR  Ophthalmodyna- 
mometer was invented by Hampson A. 
Sisler, M.D. and developed by Ameri- 
can Optical. For further information, 
contact your AO Instrument Distributor 
or Sales Representative. Or write Ameri- 
can Optical, Buffalo, New York 14215. 


AO American Optical 


EU 

















asy 

application 
„for many 
applications 











Postoperatively between changes of 
dressings... at home before and after contact lens wear*.. 
before and after examinations in clinic or office... 

for on-the-job first aid...dependable ocular irrigation 
whenever needed and wherever needed... 

by the drop or in a gentle, yet thorough flush... 
Dacriose* in a convenient dispenser. 


*Not intended for use with soft contact lenses. 
Steril 
Ce ® 


Dacriose 


(ophthalmic irrigating solution) 


Formula: A sterile, stable, buffered isotonic solution of boric acid, sodium carbonate. potassium 
chloride. Preserved with benzalkonium chloride, 0.01%; with 0.01% disodium edetate. 
WarnfngeDo not dilute or reuse the solution. Do not touch dropper tip to eye or any surface as this may contaminate solution. 
Note: Plastic irrigators must not be autoclaved and should not be heated above 170°F. 

How Supplied: Sterile 0.50 fluid ounce (15 ml.), 0.90 fluid ounce (27 ml ), 

and 4 fluid ounce (125 ml.) plastic irrigator bottles. Not for injection. 


SMP Division 


Cooper Laboratories (PR.), Inc. 
San German, Puerto Rico 00753 








. Anefiective no 
for post-op EMETIC 


Unsurpassed efficacy Well tolerated 
Control of emesis has been-shownto ‘The parenteral solution is non- 
be equivalent to that achieved with irritating and does not produce pam at t 
Compazine" (prochlorperaaihe) and other site of anjecuon. D'rowsiness appears 
potent phenothiazines in well-controlled to be the most Common adverse reaction 
clinical studies? Other more significant reactions 
have been reported: Please refer to the 
package insert. 





Mhenothiazine 
ONtrol 


haracteristically 
jnhypotensive 


Emete-con™(benzquinamide HC!) may 


used in margin: lly hypotensive patients 
ce 1t does not characteristicallv cause or 
entiate hvpotension. 


No respiratory depression 
Emete-con does not characteristically 


cause respiratory depression or potentiate 
CNS depressants. 


Usual adult dose: IM-50 mg., IV-25 mg. 


post op EMETIC-CON trol 


blogi 4nnv ofc linical tuüudies 


For prescribing information, including adverse reactions ani 


contraindications, please see following page. 








post-op EMETIC-CONtrol 





PRESCRIBING INFORMATION 
Emete-con™ (benzquinamide hydrochloride) 
For Intramuscular and Intravenous Use 


Description. Benzquinamide is a non-amine-de- 
pleting benzoquinolizine derivative, chemically 
unrelated to the phenothiazines and to other anti- 
emetics. 

Chemically, Emete-con (benzquinamide hydro- 
chloride) is N, N-diethyl-1,3,4,6,7, 11b-hexahydro- 
2-hydroxy-9, 10-dimethoxy-2H-benzo [a] quinoliz- 
ine-3-carboxamide acetate hydrochloride. The 
empirical formula is CezHs2N2Os. HCl and the 
molecular weight is 441. 

Emete-con for injection contains benzquinamide 

hydrochloride equivalent to 50 mg/vial of benz- 
quinamide and 0.45 mg/vial of citric acid, When 
reconstituted with 2.2 ml of proper diluent, each 
vial yields 2 ml of a solution containing benzquin- 
amide hydrochloride equivalent to 25 mg/ml of 
benzquinamide and 0.02% citric acid. When re- 
constituted this product maintains its potency for 
14 days at room temperature. 
Actions. Benzquinamide HCl exhibited antiemetic, 
antihistaminic, mild anticholinergic and sedative 
action in animals. Studies conducted in dogs and 
human volunteers have demonstrated suppression 
of apomorphine-induced vomiting; however, rele- 
vance to clinical efficacy has not been established. 
The mechanism of action in humans is unknown, 
The onset of antiemetic activity in humans usually 
occurs within 15 minutes. 

Benzquinamide metabolism has been studied in 
animals and in man. In both species, 5-10% of an 
administered dose is excreted unchanged in the 
urine. The remaining drug undergoes metabolic 
transformation in the liver by at least three path- 
ways to a spectrum of metabolites which are ex- 
creted in the urine and in the bile, from which 
the more polar metabolites are not reabsorbed but 
are excreted in the feces. The half-life in plasma 
of Emete-con is about 40 minutes. More than 
95% of an administered dose was excreted within 
72 hours in animal studies using C14-labeled benz- 
quinamide. In blood, benzquinamide is about 58% 
bound to plasma protein. 


Indications. Emete-con is indicated for the pre- 
vention and treatment of nausea and vomiting 


Bibliography 


Zauder, H. L., et al.: Prophylaxis of Postoperative Emesis, 
Scientific Exhibit presented at 122nd Annual Convention of the 


A.M.A., June 23-27, 1973. 


Lutz, H., and Immich, H.: Antiemetic effect of benzquinamide 
in postoperative vomiting. Curr. Ther. Res. 14:178, April, 1972. 
Finn, H., et. al.: Antiemetic efficacy of benzquinamide. N.Y. J. 
Med. 71:61, March 15, 1971. Larrauri, R. M.: Benzquinamide 
parenteral for the treatment of post-operative nausea and 


vomiting. Curr. Ther. Res. 11:65, March, 1969. 


Steen, S. N. and Yates, M.: The Effects of Benzquinamide and 
Prochlorperazine, Separately and Combined, on the Human 
Respiratory Center. Anesthesiology 36:519, May, 1972. 


associated with anesthesia and surgery. 

Since the :ncidence of postoperative and post- 
anesthetic vcmiting has decreased with the adop- 
tion of modern techniques and agents, the pro- 
phylactic use of Emete-con (benzquinamide hydro- 
chloride) shculd be restricted to those patients in 
whom emesis would endanger the results of sur- 
gery or result in harm to the patient. 


Contraindications, Emete-con is contraindicated 
in individuals who have demonstrated hypersen- 
sitivity to the drug. 


Warnings. Use in Pregnancy: No teratogenic ef- 
fects of bemzquinamide were demenstrated in 
reproduction studies in chick embryos, mice, rats 
and rabbits. The relevance of these data to the 
human is nct known. However, safe use of this 
drug in pregnancy has not been established and 
its use in pregnancy is not recommended. 

Use in Children: As the data available at pres- 
ent are insufficient to establish proper dosage in 
children, the use of Emete-con in children is not 
recommended. 

Intravenous use: Sudden increase in blood pres- 
sure and transient arrhythmias (premature ventric- 
ular and auricular contractions) have been re- 
ported following intravenous administration of 
benzquinamide. Until a more predictable pattern 
of the effect of intravenous benzquinamide has 
been established, the intramuscular route of ad- 
ministration is considered preferable. The intra- 
venous route of administration should be restricted 
to patients without cardiovascular disease and re- 
ceiving no pre-anesthetic and/or concomitant car- 
diovascular crugs. 


Precautions. Benzquinamide, like other antiemet- 
ics, may mask signs of overdosage of toxic drugs 
or may obscure diagnosis of such conditions as 
intestinal obstruction and brain tumor. 


Adverse Reactions. The following adverse re- 
actiors have been reported in subjects who have 
received benzquinamide. However, drowsiness ap- 
pears to be the most common reaction, One case 
of pronounced allergic reaction has been en- 
countered, characterized by pyrexia and urticaria. 


System Affected—Autonomic Nervous System: 
Dry mouth, shivering, sweating, hiccoughs, flush- 
ing, salivation, blurred vision. 

Cardiovascular System: Hypertension, hypoten- 
sion, dizziness, atrial fibrillation, premature auric- 
ular and ventricular contractions. 

Central Nervous System: Drowsiness, insomnia, 
restlessness, headache, excitement, nervousness. 

Gastrointestinal System: Anorexia, nausea. 

Musculoskeletal System: Twitching, shaking/ 
tremcrs, weakness. 

Skin: Hives/rash. 

Other Systems: Fatigue, chills, inereased tem- 
peratgre. 


Dosage and Administration, Intramuscular: 50 mg 
(0.5 mg/kg—1.0 mg/kg)) 

First dose may be repeated in one hour with 
subsequent doses every 3-4 hours, as necessary. 
The precautions applicable to all intramuscular 


injections should be observed, Emete-con (benz- 
quinamide hydrochloride) should be injected well 
within the mass of a larger muscle. The deltoid 
area should be used only if well developed. In- 
jections should not be madeinto the lower and mid- 
thirds of the upper arm. Aspiration of the syringe 
should be carried out to avoid inadvertent intra- 
vascular injection. 

Therapeutic blood levels and demonstrable anti- 
emetic activity appear within fifteen minutes of 
intramuscular administration. When the objective 
of therapy is the prevention of nausea and vomit- 
ing, intramuscular administration is recommended 
at least fifteen minutes prior to emergence from 
anesthesia. 

Intravenous: 25 mg (0.2 mg/kg—0.4 mg/kg as 
a single dose) administered slowly (1 ml per 0.5 
to 1 minute). Subsequent doses should be given 
intramuscularly. 

The intravenous route of a@lministration should 
be restricted to patients without cardiovascular 
disease (See WARNINGS). If it is necessary to 
use Emete-con intravenously in elderly or debili- 
tated patients, benzquinamide should be adminis- 
tered cautiously and the lower dose range is 
recommended. 

This preparation must be initially reconstituted 
with 2.2 ml of Sterile Water for Injection, Bac- 
teriostatic Water for Injection with benzyl alcohol 
or with methylparaben and propylparaben. This 
procedure yields 2 ml of a solution equivalent to 
25 mg benzquinamide/ml. which maintains its 
potency for 14 days at room temperature, 


Overdosage. Manifestations: On the basis of acute 
animal toxicology studies, gross Emete-con over- 
dosage in humans might be expected to manifest 
itself as a combination of Central Nervous System 
stimulant and depressant effects, This speculation 
is derived from experimental studies in which 
intravenous doses of benzquinamide, at least 150 
times the human therapeutic dose, were adminis- 
tered to dogs. 

Trectment: There is no specific antidote for 
Emete-con overdosage. General supportive mea- 
sures should be instituted, as indicated. Atropine 
may be helpful. Although there has been no direct 
experience with dialysis, it is not likely to be of 
value, since benzquinamide is extensively bound 
to plasma protein. 


How Supplied. Emete-con for IM/IV use is avail- 
able in a vial containing benzquinamide HCI 
equivalent to 50 mg of benzquinamide in packages 
of 10 vials. 


Caution. Federal law prohibits dispensing without 
prescription. 


RoeniG GBD 


A division of Pfizer Pharmaceuticals 
New York, New York 10017 
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Each vial eontains benzquinamide hydrochloride equivalent to 
50 mg. of benzquinamide with 0.45 mg. of citric acid. 








AVOID 
CONTAMINATION 
AND INFECTION 


-CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inker- 
ent in the use of sodium fluorescein 
solutions—one good reason for rre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easyto 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterprcof 
grip prevents staining your fingers. 














Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 








(sodium fluorescein’ 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solutior 
which also contains chlorobutanol (chlora: 
derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 


The Ophthalmos Division 


Mea AYERST LABORATORIES 


TT 
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New York, N.Y. 10017 7302 


FLUOR-I-STRIP:A.T. 
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For design and engineering, 
you can't beat this system... 


The KRYmed MC-3000 Cryosurgical Sy 
for Ophthalmology s so opnthaimo-togical! 


N o 





We asked our engineers to come up with the ultimate 
ophthalmic cryo unit. And they gave us more than we had 
hoped for: a total, self-contained system of unique modular 
and modern design. Handsomely streamlined, compact and 
portable. Simple, convenient operation. Solidly engineered 
for years of dependable service. And the entire system is 
unconditionally guaranteed for one year. We think you'll 
agree — it would be hard to beat this system. 


A Complete Line of Probes 


1.5 m.m. cataract 





1.5 m.m curved cataract 





. 1 m.m. cataract (curved also) 
available with or without insulation 
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die $m Console Features 
fa Glaucoma * Non-electric 
— neil > e Uses CO: or N:O (no adapter necessary) 


m — 


e Footswitch operation 
1 m.m. special ultrasonic probe 


e Luminous temperature monitoring dial 
e Variable temperature contro! 

e Needs single “E” tank only. No tools 

e Color coded probe connectors 

e One year unconditional guarantee 

e Console $995. 


NOTE: 1 m.m. and .7 m.m. intra-vitrious 
probes. .7 m.m. cataract probe and 
custom probes are also available. 


Probe Features 
e Patented rapid freeze /defrost 
e Permanent Teflon-insulated tip 


e Small, lightweight handpiece 
e Clear view probe shaft design 
e Quick disconnect 

* Autoclavable 


Probes — $295-$395 


For more information, mail 
the coupon today. For faster 
results, call us collect 

at (203) 579-0414. 





DERE) MEDICAL Ins m 


U.S. Pat. #3,696,813 


m KRYmed 

Cryomedics Inc. 

ü Dependable Medical Instruments 

ll 80 Washburn St., Bridgeport, Conn. 06605 


Éd Please send me more information on the KRYmed 
Please have a representative call me [] 
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And for red eyes. 
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‘scratchy eyes. 


Albalon (naphazoline HCl) is an effective 
ocular decongestant that works fast to relieve 
painful, irritated, unsightly eyes. Its 
vasoconstricting activity lasts and lasts; tor 
three hours or more with just one application 
even with repeated insult. So Albalon gives your 
patients real convenience, plus the econcmy of 
fewer doses, to go along with their comfort 

Unlike decongestants with aqueous vehicles 
Albalon helps prevent corneal drying. It's 
formulated with soothing, protective Liquifilm ' 
(polyvinyl alcohol 1.4%) which lubricates- the ey 
and prolongs drug contact time. 

And Albalon has “Rx only” status. You 
determine how many refills a patient gets So 
while Albalon's controlling those dry painful eyes 
you're controlling Albalon. 


Albalon 


(naphazoline HCI) 01% 
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INDICATIONS 

For use as a topical ocular vasoconstrictor 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation 
WARNINGS 

Should not be used in patients with narrow angie 
glaucoma. If irritation persists, or increases, 
discontinue use 

PRECAUTIONS 

This preparation should be used only with caution in 
the presence of hypertension, cardiac irregulari-ies 
hyperglycemia (diabetes), hyperthyroidism 
ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure 
systemic effects due to absorption (i.e., hypertension 
cardiac irregularities, hyperglycemia) 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to 
four hours or less frequently, as required to relieve 
symptoms. 
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e ultimate in seating arrangements . 
00, a combination of a chair or chair 
strument stand that fits anywhere, lef 


e overall width is less than four feet, 
inches. To save space, the Ophthaln 
and was ingenuously combined with 
d lowering mechanism. Its 16 inch ek 
n easily accommodate any size patie 
as Completely eliminated to improve p 
cess. For convenience, the Instrume 
ee rechargeable or corded- hand inst 
ivels so the instruments can be plac 


o major instruments can be harmoni 
per arm holds refractors and phoroptg 
for Slit Lamps, Keratometers, Ophtha 


is handsome, innovative Combo 2000 
th the Fully Powered Reliance 880 Ch 
5 Non-Powered Chair. All known ma 

struments can be adapted. And you ca 
at Reliance’s famous quality is built i 
eir new Combo 2000’s! For more deta 
aler or write F. & F. Koenigkramer, 9 
ncinnati, Ohio 45216. Dept. AJ-5. 





The eye is unique. 


>... Other systemic organs seem 
able to withstand considerable 
inflammation without being 
functionally compromised. 


«Not the eye. There, a very little 
VOTE inflammation can be 


ES. damaging. 


"T Antimicrobial therapy can rid 
* the eyevof an infectious agent, 
po but, if concomitant 
inflammationis not controlled, 
vision may be impaired or 

1 lost entirely. 

In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. Itis a 

potent 1.0% solution of just 

one agent— prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 

and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 

^r intact and denuded cornea. 


^*^. |nother words, potent 
INFLAMASE FORTE gets to 

~ where it is needed...with 
dependable anti-inflammatory 

3 steroid action. 


TO ETE 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 

sodium phosphate 
1.0%) 


* Reprints available on request. 


Please see full prescribing 
information on following page. 





I]nflamase Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.096) 


Description: Sterile ophthalmic solution having the 
following composition: 

*Prednisolone sodium phosphate: 1.096 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution containing 
disodium edetate, mono and dibasic sodium phosphate, 
and sodium chloride. 

*Licensed under patent $3,134,718. 
Action: Inhibition of inflammatory response to most 
inciting agents of mechanical, chemical or immunolog- 
ical nature. No generally accepted explanation of this 
steroid property has been advanced. 
Indications: Steroid-responsive inflammatory conditions 
of the palpebral and bulbar conjunctiva, cornea, and 
anterior segment of the globe, such as allergic conjunc- 
tivitis, acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of steroid use 
is Hire m to obtain an advisable diminution in edema 
and inflammation; corneal injury from chemical, radia- 
tion, or thermal burns, or penetration of foreign bodies. 
Inflam Fortg Ophthalmic Solution is recom- 
mended for moderate to severe inflammations. 

In stubborn cases of anterior segment eye disease, 
systemic adrenocortical hormone therapy may be 
required. When the deeper ocular structures are 
involved, systemic therapy is necessary. 
Contraindications: Acute superficial herpes simplex 
keratitis, fungal diseases of ocular structures, vaccinia, 
varicella and most other viral diseases of the cornea 
and conjunctiva, tuberculosis of the eye, hypersensi- 
tivity to a component of this medication. 

Warnings: Employment of steroid medication in the 
treatment of stromal herpes simplex keratitis requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to the 
optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in 
the establishment of secondary ocular infections from 
pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with the 
use of topical steroids. Acute purulent untreated infec- 
tion of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas kera- 
titis and Sjógren's keratoconjunctivitis. Safety of inten- 
sive or protracted use of topical steroids during 
pregnancy has not been substantiated. 

If irritation persists or develops, patient should be 
advised to discontinue use and consult prescribing 
uoo. 

recautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent 
contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area 
with the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve damage. 
visual acuity and field defects, posterior subcapsular 
cataract formation, secondary ocular infections from 
pathogens liberated from ocular tissues, perforation of 
the globe. 

Dosage: Initially, 1 or 2 drops placed in conjunctival sac 
every hour during day and every 2 hours during night 
until improvement occurs. Thereafter, 1 or 2 drops, 2 to 


4 times daily. 
CautidBEig loi law prohibits dispensing without 


rescription. | 
hes Supplied: 5 ml. plastic squeeze bottle with 
dropper tip. 
Also available as Inflamase (prednisolone sodium 
phosphate) 1/8%. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 877-5/COS-140 


CONJUNCTIVO- 
DACRYOCYSTORHINOSTONY 


L.T. JONES M.D. 2.2M M 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


LI 


(1) IN SETS 


| "uus \ OF STANDARD 
|a | | | N SIZES 
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(2) IN SETS 


OF SPECIFIED 
SIZES 


q 


(3) SIZED 
INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. 
2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 


*L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 





SECTION OF OPHTHALMOLOGY 


Puerto Rico Medical Association 


Announces its Annual Summer Meeting 
for the Practicing General Ophthalmologist 
July 25, 26, and 27, 1975 
Cerromar Hotel 
Dorado, Puerto Rico 00646 


Guest Speakers: 


Peter Ballen, M.D. 
Robert S. Coles, M.D. 


Paul Henkind, M.D. 

Robert S. Jampel, M.D. 
Thomas H. Pettit, M.D. 

Felix Sabates, M.D. 
Abraham Schlossman, M.D. 


REGISTRATION FEE: $75.00—Payable to 
Annual Ophthalmology Convention of 
Puerto Rico 


For further information write to: 


Caleb Gonzalez, M.D. 
El Centro 1 Penthouse Suite 1502 
Hato Rey, Puerto Rico 00918 
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Tested therapy for — — 
nonpurulent conjunctivitis 


and blepharitis 


Vasocidin® Ophthalmic Solution for the management 
of nonpjirulent conjunctivitis and blepharitis... 
Vasocidin therapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 
gram-negative microorganisms...and dependable steroid 
reduction of the concomitant inflammatory reaction... 
plus rapid yet gentle vasoconstriction. 

Clinical usage has also established the desirability of the 
10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and zew 10 ml. size. 


And for those conditions 
where an ointment is indicated... 


Vasocidin’ Ophthalmic Ointment 


?rednisolone Acetate 0.25%/Phenylephrine HCI 0.125%/Sodium Sulfacetamide 10.0% 


Vasocidirr 


Prednisolone Sodium Phosphate 0.25% 
Phenylephrine HCI 0.125% 
Sodium Sulfacetamide 10.0% 


Ophthalmic Solution 


VASOCIDIN® 
STERILE 
OPHTHALMIC SOLUTION AND OPHTHALMIC OINTMENT 














*INDICATIONS: Ophthalmic: Solution and Ointment — 
Based on a review of a related combination of drugs by the National | 
Academy of Sciences — National Research Council and/or ether | 
information, FDA has classified the indication as follows: | 

"Possibly" effective: | 
For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis (seborrheal, staphylococcal, allergic) and nonpurulent | 
conjunctivitis (allergic and bacterial). 
Final classification of the less-than-effective indication requires 
further investigation. | 


CONTRAINDICATIONS: 

Solution: Contraindicated in herpes simplex, ocular tuberculosis, 
vaccinia, varicella and most other viral diseases of the cornea arel 
conjunctiva; fungal diseases of the eye and most dendritic ulcers Purulent 
conjunctivitis and purulent blepharitis are contraindications fortopical! 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, do nat use in 
penetrating wounds of the cornea. 

WARNINGS: Employment of steroid medication in the treatment of 
stromal herpes simplex keratitis requires great caution, frequen: slit-lamp 
microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular mfections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, peroration has 
been known to occur with the use of topical steroids. Acute puralent 
untreated infection of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas keratitis and sjogren's 
keratoconjunctivitis. Safety of intensive or protracted use of topscal steroids 
during pregnancy has not been substantiated. 

If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 

PRECAUTIONS: As fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid applications, fungus 
invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent contaminating the 
dropper-tip and solution, care should be taken not to touch the evelids or 
surrounding area with the dropper-tip of the bottle. Keep bottle sightly 
closed when not in use. Store in cool place. Protect from light. 

Solutions containing phenylephrine hydrochloride may darker on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 

ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formatior, 
secondary ocular infections from pathogens liberated from ocular tissues, 
perforation of the globe. 


See Package Insert for Full Prescribing Information. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 
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Sterile - 


micidin - 


^ o Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
polvexyot viene polyoxypropylene compound, sodium chloride, and purified water 
- (preservative: thimerosal 0.001%). Available in she new 10 cc Drop Dose’ Plastic 
- Dispenser Bottle. Also available in a 10 cc glass bottle with sterile dropper. 
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Neosporin 
Ophthalmic 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


» Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 


Columbia University 
College of JOhpsicians 
and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


A postgraduate course 


EVALUATION AND MANAGEMENT OF 
OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


DIRECTED BY: 


D. JACKSON COLEMAN, M.D. 
STEPHEN L. TROKEL, M.D. 


GUEST SPEAKER: 
ROBERT MACHEMER, M.D. 


FACULTY: 


ARTHUR GERARD DE VOE, M.D. 
ROBERT M. ELLSWORTH, M.D. 
WILLIAM C. COOPER, M.D. 


$75.00 


For information and application write to 
Jose M. Ferrer, Jr., M.D., Associate Dean, 
630 West 168th Street, New York, New 
York 10032. 
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PERMA TWEEZ® ELECTROLYSIS 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 
[] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-49 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 
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Year after year, Isopto? Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that lsopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the lIsopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%, including a new 
1V596 strength. Supplied in 15m! and also 30ml Drop-Tainer® 
Dispensers for maximum economy. 


a Y Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
y drochloride 0.25%, 0.596, 1%, 1.5%, 2%, 3%, 4%, 5%, 696, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 196, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may cccur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


IPILOCARPINE HCl)... 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 
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PRINCIPLES IN THE MANAGEMENT OF OCULOMYCOSIS 


XXXI EDWARD Jackson MEMORIAL LECTURE 


Barrie R. Jones, F.R.C.S. 
London, England 


Weall have benefited enormously from the 
continuing flow of education in ophthalmol- 
ogy, within the elastic but structured frame- 
work of teaching and communication, that 
Edward Jackson and all those who followed 
his precepts have done so much to establish. 
This flow of thought, fact, and criticism, con- 
tinuing in all directions, both from the higher 
to the lower and from the lower to the higher 
levels of seniority, has been the strength and 
the drive of American ophthalmology. We 
can see it as the imprint of Edward Jackson 
upon our profession. 

As the first British Commonwealth Jackson 
Lecturer, and only the third non-American 
one, I am able uninhibitedly to express our 
gratitude and admiration for those principles 
in teaching which you enjoy so fully in the 
United States and which we, in the slightly 
older countries of Europe, have needed so 
badly to emulate and to adopt. It is especially 
in this'sense that, in paying homage to Jack- 
son, I am deeply grateful for the opportunity 
of expressing the thanks and appreciation 
of other countries for the American leader- 
ship in teaching in our field, so much of which 
has stemmed from him, 


From the Department of Clinical Ophthalmology, 
insti of Ophthalmology, University of London, 
Moorfields Eye Hospital, London, England. Pre- 
sented before the 78th Meeting of the American 
Academy of Ophthalmology and Otolaryngology, 
Dallas, Texas, Oct. 7, 1974. 

Reprint requests to Barrie R. Jones, F.R.CS., 
Department of Clinical Ophthalmology, Moorfields 
Eye Hospital, City Road, London ECIV 2PD, 
England. 
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Fungal infection of the eye has been re- 
ported with increasing frequency during the 
last two decades (Fig. 1). It is not clear 
whether this is due to the widespread use 
of corticosteroids and wide-spectrum anti- 
biotics, to improved recognition of the dis- 
ease, or to the explosion of academic oph- 
thalmology increasing the pressure to report 
cases. 

There is, however, little merit in the pub- 
lication of scattered cases unless they dem- 
onstrate some new fact in the mycology, 
pathology, epidemiology, or treatment of 
oculomycosis ; so the present decade may see 
a falloff in reporting. 

The subject of oculomycosis is complex 
and difficult for the practical ophthalmologist, 
so I shall only highlight some of the salient 
principles in the management of oculomycosis. 
The staggering range of nearly 100 different 
fungal species that can invade the eye by 
various routes,'? giving a variety of clinical 
presentations and problems, and the experi- 
mental nature of antifungal therapeutics, 
tends to be paralyzing when balanced against 
the relative infrequency of cases in the hands 
of most individual ophthalmologists. 

The commonly disastrous outcome of most 
of the scattered cases, compared with the ex- 
cellent results that can follow correct man- 
agement, leads to the first principle that I 
will discuss. It makes a strong case for rapid 
referral of cases of oculomycosis to a rela- 
tively few especially equipped centers with 
clinical and surgical experience in oculomy- 
cosis and its pathologic understanding, with 
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Fig. 1 (Jones). Reported cases of oculomycosis 
by decades. 


mycologic facilities for identification and 
the measurement of antifungal sensitivities 
to a wide range of antifungal substances, 
coupled with experience in antifungal chemo- 
therapy that is still largely experimental. 
Our laboratory will measure the antifungal 
sensitivities in a fungus isolated from the 
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lesion in a patient's eye*; but this informag, 
tion may be insufficient, if other skills are 
lacking. 

I wish to emphasize certain points in the 
recognition and diagnosis of keratomycosis 
by both clinical and laboratory methods; to 
indicate the main pathways to blindness in 
keratomycosis; to discuss certain general 
aspects of fungal infection and antifungal 
therapy as they influence management and 
prognosis; to consider certain antifungal 
drugs and their selection for use in oculo- 
mycosis ; and to indicate some developments 
ahead. 


KERATOMYCOSIS " 


Recognition. and diagnosis—Any of the 
following clinical features should make us 
suspect a fungal causation: indolent re- 
crudescent course; dry, crumbly, raised sur- 
face to a white or yellow ulceration; cre- 
nated edge; finger-like extensions into the 
stroma, misleadingly called "hyphate" edges ; 
and satellite lesions or recurrent hypopyon.*'? 
But in any given case all the typical signs 
may be absent. This brings us to the second 
principle to be emphasized: each fungus, or 
even fungal strain, can cause its own disease 
that may differ in its clinical features and 
prognosis from all the others, and is in 
search of its own specific effective manage- 
ment. 

A confusingly large and continually in- 
creasing number of fungal species infect the 
eye. In virulence, the filamentous fungi of 
environmental origin range from the poten- 
tially rapidly destructive Fusarium solani, 
which can completely destroy an eye in a few 
weeks, through many species including Ceph- 
alosporium, Allescheria, Aspergillus, Peni- 
cillium, and the like, to the more leisurely 
pathogens like Dreschlera rostrata and Phial- 
ophora which may have grown indolffitly in 
a cornea over a period of months. 

If the inflammatory response is relatively 
slight, it may be possible to definitely recog- 
nize the presence in the cornea of individual 
hyphae of these fungi. They can be seen 
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with the X40 biomicroscope and photo- 
«raphed by using Brown's method.’ 

Candida albicans differs in many respects 
from the other organisms causing oculomy- 
cosis. It produces both yeast-like forms and 
filamentous forms in the cornea. It has the 
alimentary tract and related mucosae of 
man as its main reservoir of infection. It 
is, therefore, more likely than the filamentous 
fungi to cause blood-borne chorioretinitis 
and the like. Its corneal lesions range from 
relatively benign thrush-like plaques, to deep 
and often perforating, though usually small 
and circumscribed ulcers. Even without per- 
forating it can, like the filamentous fungi, 
invade both anterior and posterior cham- 
bers.* ft has been the cause of nearly all of 
the rare cases of bilateral corneal or intra- 
ocular mycosis. 

The orbital and other phycomycoses caused 
by Absidia, Mucor, Rhizopus, and related 
organisms? will not be discussed here. 

Of the reported cases of keratomycosis 
nearly 5096 have been due to Aspergillus, 
mainly A. fumigatus, nearly 25% to C. albi- 
cans, and the remaining 25% due to an 
astonishing diversity of fungi, among which 
F. solani is frequently identified.1*"° This 
remarkable spectrum of clinical presenta- 
tions leads to another principle: suspect a 
fungal infection in almost any ocular in- 
flammation and in every suppurative corneal 
ulcer. Whenever a fungal cause for an ulcer 
is suspected, we should scrape and culture 
for both fungi and bacteria. 

Laboratory diagnosis—Scraping of corneal 
ulcers with direct microscopy of Giemsa- or 
gram-stained smears provides an immediate 
diagnosis of keratomycosis in about half the 
cases." Moreover, it proves the presence of 
fungus in the lesion, and the presence of 
both yeast-like forms and pseudohyphae es- 
tablisges a. diagnosis of Candida infection. 
It is important, however, to scrape the ulcer 
edge and base vigorously with a semisharp 
scraper, covering all areas. If the culture is 
negative, the collection should be repeated." 

Our routine is to culture swabbings from 
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the surface of an ulcer at 37°C on blood 
agar and in thioglycollate medium, and to 
culture scrapings at room temperature on 
blood agar, Sabouraud's agar, and in brain- 
heart infusion with rotary shaking. Like 
others! we have found that this combination 
gives a higher yield than any one method, 
and it is especially suitable for culturing 
aqueous or tissue fragments. Any organism 
growing on the solid medium rather than 
on the inoculation-streak should be disre- 
garded. 

The majority of cases of oculomycosis can 
be diagnosed by using simple methods known 
to every ophthalmologist: direct microscopy 
of Giemsa- or gram-stained smears of well- 
taken corneal scrapings and blood-agar cul- 
tures at both 37°C and room temperature 
for two or three weeks. The other methods 
yield only a small harvest of additional diag- 
noses. 

Cultivation of the causative fungus per- 
mits species identification and measurement 
of antifungal sensitivities.* The measurement 
of the antifungal sensitivities in the patient's 
fungus is the key to rational specific anti- 
fungal therapy. 

Pathways to blindness—Before consid- 
ering the various therapeutic approaches to 
oculomycosis, we have to know the patho- 
logic pathways to blindness that must be 
blocked. In keratomycosis there are two main 
pathways. The first, or "corneal pathway," 
is both obvious and well understood: sup- 
purative ulcerative keratitis leads to corneal 
opacity or to corneal perforation that may 
lead to glaucoma and cataract. The relevant 
therapeutic measures are specific antifungal 
therapy, and possibly anti-inflammatory 
drugs, conjunctival flap, or keratoplasty. The 
second, or "posterior chamber pathway," is 
less obvious and less well known: many 
fungi have a predilection for growing in the 
posterior chamber; this growth of fungus 
with inflammatory exudation accumulates 
around the lens, secludes the posterior cham- 
ber, and binds the iris onto the lens. As 
aqueous humor in the anterior chamber 


722 AMERICAN JOURNAL OF OPHTHALMOLOGY 


- iz ee 
a 
4. 4 T ^ 


Fig. 2 (Jones). Case 1. Dry, white, raised ulcer 
at presentation. 


drains out through normal channels, aqueous 
humor secreted behind the secluded lens- 
iris fungal mass relentlessly pushes this 
whole complex forward. It does not give the 
appearance of iris bombé because the iris is 
plastered onto the lens. The ominous clinical 





Fig. 3 (Jones). Case 1. Ten days after presenta- 
tion, the eye was hard, painful, with no perforation 
but virtually no anterior chamber ; exudate and iris 
pigment obscure pupil; fungal malignant glaucoma 
diagnosed. 
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Fig. 4 (Jones). Case 1. Fungal malignant glau- 
coma relieved by lens extraction; F. soldi grew 
. e 
from intraocular contents. 


sign is progressive loss of anterior chamber 
without perforation and with a normal ten- 
sion until the angle becomes blocked. This 
results in “fungal malignant glaucoma," com- 
monly late perforation, and rupture of the 
globe,^!? sometimes with invasion of the 
lens and anterior vitreous cavity. Therapeutic 
measures are specific antifungal therapy and 
possibly anti-inflammatory drugs. A con- 
junctival flap is useless in this situation 


which requires excisional keratoplasty, lens 


extraction, and anterior vitrectomy.! ^? 


Case 1 illustrates this posterior chamber 
pathway to blindness. 


CASE REPORT 


Case 1—A 37-year-old woman had a small, raised, 
dirty-white, dry-looking corneal ulcer ( Fig. 2). Cul- 
tures and scrapings were negative for bacteria and 
fungi, so intensive anti-bacterial treatment was 
given. She developed endophthalmitis with hypopyon 
and loss of the anterior chamber without perfora- 
tion. Ten days later (Fig. 3), the eye was rock-hard 
and extremely painful with light perception. Fungal 
malignant glaucoma was relieved by lens extraction 
with sector iridectomy (Fig. 4). Culture fropgsaque- 
ous humor, iris, lens, and vitreous cavity all grew 
F. solani. Postoperatively, the keratitis and endoph- 
thalmitis progressed (Fig. 5), despite maximal am- 
photericin B therapy pushed to the limits of corneal 
and renal toxicity. Antifungal sensitivity tests then 
demonstrated resistance to ampliotericin B (mini- 
mum inhibitory concentration [mic]: > 50 ug/ml), 
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Case 1. Worsening keratitis and 
Toxic corneal ulceration from 


Fig. 5 (Jones). 
endophthalmitis. 
amphotericin B therapy. 


sensitivity togthiabendazole (mic: 1.5 ug/ml), and 
partial sensitivity to pimaricin (mic: 6 pg/ml). 
After administering these drugs, we found that 
cultures of intraocular fluids and tissues at each 
subsequent operation and after enucleation remained 
sterile. The fungal infection had been eliminated. 
and after a 10-mm penetrating graft, the eye 1m- 
proved but was eventually lost because of repeated, 
recurring forward displacement of iris and adherent 
thickened vitreous face (Fig. 6), leading to ir- 
reversible obliterations of the anterior chamber. 
The hemisected enucleated eve revealed that aque- 
ous humor, secreted from the posterior surface of 
the ciliary body, had pushed the thickened vitreous 
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Fig. 6 (Jones). Case 1. Intraocular cultures were 
negative after thiabendazole therapy; corneal trans- 
plant was complicated by recurring forward dis- 
placement of thickened vitreous face despite re 
peated incision of vitreous face. 


face and adherent iris forward to obliterate the an 
terior chamber (Fig. 7). Vitrectomy or grafting. 
at the time of extraction, would probably have obvi 
ated aphakic fungal malignant glaucoma and saved 
the eye.” 


Comment—Inoculation of F. solani from 
this patient into the anterior chambers of 
rabbits led to the rapid development of a 
preferentially posterior chamber endophthal- 
mitis (Fig. 8): injection into a gerbil cornea 
caused ongoing keratitis with endophthal- 
mitis, seclusion of the posterior chamber, 
and fungal malignant glaucoma?’ ( Fig. 9). 


AQUEOUS PUSHING 
VITREOUS AND IRIS 
FORWARD 





VITRECTOMY 
ALLOWS 
AQUEOUS A.C. 


Fig. 7 (Jones). Case 1. Hemisected eve showing pocket of aqueous humor secreted 
trom posterior surface of ciliary body pushing vitreous face and iris forward; A.C. 


indicates anterior chamber. 
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Fig. 8 (Jones). Posterior chamber endophthalmi- 
tis in rabbit after inoculation of F. solani into 
anterior chamber. 





Fig. 9 (Jones). Keratitis, endophthalmitis, and 
fungal malignant glaucoma in gerbil after inocula- 
tion of F. solani. 


The frequency of fungal malignant glau- 
coma in keratomycosis will be determined 
in prospective studies. However, this was the 
cause of failure in each of the three patient 
eyes with oculomycosis that I lost and it 
occurred in each of the five eyes in Professor 
Ashton's series of eyes lost from oculomy- 
cosis? (Fig. 10). It occurred in Cases 1, 6, 
20, and 24 of the 24 cases of keratomycosis 
in the present study. 

Therefore, we must look for signs of the 
posterior chamber pathway to blindness in 
oculomycosis and take appropriate medical 
and surgical measures to avert fungal malig- 
nant glaucoma, a common cause of loss of 
eyes from fungal infection. 
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(GENERAL THERAPY CONSIDERATIONS 


Oculomycosis 1s caused by a wide varieN 
of organisms that are opportunistic patho- 
gens. There are many organisms of rather 
low invasiveness, but they differ in different 
areas and seasons, and are dense in the en- 
vironment. The most virulent fungal infec- 
tions often occur in persons with no apparent 
defect in resistance, whereas the less virulent 
organisms, including C. albicans, tend to in- 
vade individuals who have a resistance de- 
fect,?^ even of a temporary nature such as 
trauma, a factor in nearly half these cases. 
Minor defects of eyelid closure due to notches 
or other eyelid margin defects, especially if 
coupled with defects in Bell's phengmenon, 
or eye movements from dysthyreid eye dis- 
ease, may be potent causes of reduced re- 
sistance, demanding active correction. De- 
ficiencies in the tear film in Sjogren's syn- 
drome, erythema multiforme, and the like, 
Defects in 
neutrophil leukocyte function may be a fac- 


also predispose to infection. 
tor as may defects in macrophage function. 
Defects in cell-mediated immune responses 
are probably important, especially in candi- 
diasis. Deficiencies in antibody production, 
especially IgA, may affect resistance. These 
various deficits in the immune mechanisms 
may be genetically determined, or may be 
iatrogenic from corticosteroids or more pro- 
found immunosuppressant therapy. Diabetes 
and alcoholism also reduce resistance to in- 
fection, and must be carefully controlled. 





Fig. 10 (Tones). Eye of patient lost to undiag- 
nosed fungal malignant glaucoma. Lens, iris, and 
posterior chamber glued together by fungal exu- 
date; anterior chamber lost without perforation. 
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Any defects in resistance that may be 
resent and remediable must be attended to, 
either medically or surgically. If they can 
not be remedied, major deficits, including 
profound immunosuppression, indicate the 
need for more intensive and more prolonged 
antifungal therapy, and a guarded prognosis. 

The next general principle concerns the 
nature of fungi and the drugs used to com- 
bat them. Fungi are plants and, like the 
higher plants, tend to endure. Patients in- 
vaded by these lowly plants require weeks, 
rather than days, of antifungal therapy. The 
available antifungal drugs reach fungistatic, 
but rarely fungicidal, levels in the tissue. 
The qbjective of antifungal therapy is to 
inhibit fufigal growth over a long period so 
that the body’s defense mechanisms can 
manage the fungus. If these defense mech- 
anisms are crippled by immunosuppression, 
antifungal therapy may have to be main- 
tained for many months while other micro- 
bial infections are watched for and treated. 

Double infection or intercurrent infections 
by bacteria as well as fungi or even two 
fungi, must be watched for. We have seen 
the following combinations: C. albicans plus 
Staphylococcus aureus; A. fumigatus plus 
S. aureus; and Alternaria species, Rhodo- 
torula, and Alcaligenes faecalis (from a cor- 
neal abscess in a patient with defective eye- 
lid closure and absence of Bell’s phenomenon 
complicating dysthyroid disease, with the 
companion eye lost to a Pseudomonas infec- 
tion). In each case, there was improvement 
with treatment. 

The use of corticosteroid or other anti- 
inflammatory treatment in oculomycosis is a 
vexed question. Corticosteroids can predis- 
pose to, or heighten, low-grade or latent 
fungal infection in the eye.!? 

Nevertheless, since we have been using 
the new, highly potent and nontoxic anti- 
fungal drugs, we have found that cortico- 
steroids produce good results under certain 
conditions. Two of our three patients whose 
blinding C. albicans infections were cured 
with fluorocytosine (5-FC), with good visual 
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acuity, had been receiving intensive cortico- 
steroid therapy for other diseases (Cases 
25 and 27). 

Corticosteroid therapy in oculomycosis 
should be avoided unless the patient is re- 
ceiving intensive and prolonged antifungal 
therapy that acts against his particular 
fungus, and if the ordained outcome or 
general health is markedly dependent on 
corticosteroid therapy. 

When only polyene antibiotics and organic 
mercurials were available, the situation was 
dominated by the unacceptable toxicity and 
ineffectiveness of the mercurials and by the 
severely limiting toxicity of the polyenes, es- 
pecially amphotericin B (Fungizone), that 
possibly did more harm than good. A major 
advance came in the late 1960s with pimari- 
cin, a nonirritant in the eye that cures many 
superficial corneal mycoses but cannot pene- 
trate sufficiently well to cure the deeper 
ones (Table 1). 

Therefore, to treat oculomycosis effec- 
tively, a drug must be nonirritating and non- 
toxic in the eye, must penetrate the eye 
well, and must have a high level of anti- 
fungal activity against at least one significant 
ocular pathogen. 

Keratoplasty deals with perforation of an 
ulcer, or its threatened occurrence. Addi- 
tionally, the excision of a disorganized area 
of cornea laden with fungus and inflamma- 
tory debris removes a possibly infective mass 
and a continuing stimulus to inflammation 
and vascularization. In some cases, such a 


TABLE 1 


SALIENT FEATURES OF CERTAIN POLYENE 
ANTIFUNGAL ANTIBIOTICS 


Activity 


Polyene Ocular 
Antifungal Spectrum Level Irritancy 
Amphotericin B Fair High Limitingly high 


Nystatin Fair Moderate Low 

Pimaricin Wide Moderate Very low 

Etruscomycin Wide High Unacceptably 
high 
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procedure has led to resolution, without 
effective antifungal therapy, despite viable 
fungus and fungal hyphae extending to the 
border of this excision. A combination of 
effective antifungal therapy and early ex- 
cisional keratoplasty could be advantageous 
if it becomes clear that the eye would other- 
wise be blind. However, rational use of the 
new antifungal drugs leads to remarkable 
resolution of inflammation and greatly re- 
duces the optical need for keratoplasty. 

Grafting, then, should not be rushed; it 
should be done if necessary to rid the eye 
of damaging disease or to give access for 
lens extraction and vitrectomy to deal with 
fungal malignant glaucoma. 

In the absence of excision of debris, we 
have seen hemorrhages that developed during 
the healing stages of candidiasis respond- 
ing to 5-fluorocytosine, either in the cor- 
nea (Case 25) or in the retina in Candida 
chorioretinitis (Case 27). While a case of 
A. fumigatus keratomycosis was healing 
with clotrimazole therapy, a hyperplastic 
mass that prevented further epithelialization 
developed at the site of ulceration and had 
to be shaved off, but contained no viable 
fungus (Case 4). During resolution of an 
intraocular F. solani infection by means of 
thiabendazole therapy, a gray fibrous mem- 
brane bridged across an iridectomy and nar- 
rowed down the pupil. It was mistaken for 
a hyphal mat but histologic examination and 
cultures of this excised eye revealed no 
fungus (Case 1). 

Although these phenomena are not com- 
pletely understood, the principle is that one 
must not take the development of hemor- 
rhages, hyperplastic masses, or fibrous sheets 
in the region of healing fungal lesions as 
evidence of antifungal therapy failure. 
Rather, these signs should encourage con- 
tinued treatment. 


ANTIFUNGAL DRUGS 


From other reports,’* and from our own 
experience, proven ocular antifungals ap- 
parently fall into three groups: polyene anti- 
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biotics, imidazoles, and a pyrimidine. After 
testing over 200 compounds against ocular 
fungi, we conclude that certain nonpolyene 
antibiotics and other chemicals, including 
some used for crop protection, deserve 
further study. Griseofulvin, the nonpolyene 
antibiotic, is not useful with ocular fungi 
and the nonimidazole compounds are not 
used against dermatophytes. All the organic 
mercurial compounds are too toxic for thera- 
peutic use in the eye. 

Polyene antifungal antibiotics—The poly- 
ene antibiotics are classified according to 
the number of double bonds. We have used 
amphotericin A and B, nystatin, pimaricin, 
candicidin, hachimycin (Trichomycing, der- 
mostatin, and lucimycin (Etruscomycin) 
clinically (Table 2). Many of them, es- 
pecially Etruscomycin, pimaricin, and am- 
photericin B, possess attractive in vitro 
activity against ocular fungi (Figs. 11-13). 
Unfortunately, all are highly insoluble. Most 
are unstable and cannot be sterilized by heat. 
Nearly all are irritants in the eye. Etrusco- 
mycin has the widest spectrum of activity 
against ocular fungi, but is the most irritat- 
ing of those we have tested topically in the 


TABLE 2 
POLYENE ANTIFUNGAL ANTIBIOTICS 





Tetrenes Heptenes 
Antimycin Amphotericin A and B* 
Chromine Ascosin 
Etruscomycin* Candicidin* 
Fumagillin Candicididin 
Nystatin* Candidin A and B 
Pimaricin* Candimycin 
Rimocidin Hamycin 
Sistomycosin Levorin 

Pentenes Perimycin 
Dermostatin* Trichomycin* 
Eurocidin Hexenes 
Filipin Endomycin 
Fungichromin Flavicid 
Lagosin Mediocidin « , > 
Pentamycin 

Unspecified Polyenes 
Fungichromatin 
Rotaventin 
Trichotecin 





* Antifungals that we have used clinically. 
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Fig. 11 (Jones). Cumulative percent ocular fungi isolates sensitive to various con- 


centrations of nystatin. 


eye: its toxicity for the corneal epithelium 
and conjunctiva is quite unacceptable. Pi- 
maricin (Fig. 13), with the next widest 
spectrum, is the least irritating and the most 
stable ( Table 1). 

NvsTrATIN—Nystatin is reasonably well 


CANDIDA 


hb ieee w-,3 ^, ! 





tolerated in the eye as a 3.396 ointment. It 
has a medium level of activity against most 
Candida isolates and an occasional isolate 
of the other ocular fungal pathogens (Fig. 
11) ; its level of activity is seldom sufficient 
to effect a cure other than in the most super- 
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Fig. 12 (Jones). Cumulative percent ocular fungi isolates sensitive to various con- 


centrations of amphotericin B. 
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Fig. 13 (Jones). Cumulative percent ocular fungi isolates sensitive to various con- 


centrations of pimaricin. 


ficial infections by the most sensitive orga- 
nisms. 

AMPHOTERICIN B—Amphotericin B has 
a high level of activity against Candida 
species and a small proportion of other 
ocular fungi (Fig. 12); because of poor 
penetration, it cures only superficial infec- 
tions when applied topically. Moreover, eye 
drops (5%) prepared from  Fungizone, 
which also contains desoxycholate sodium, are 
highly irritating and toxic in the eye. Their 
use soon leads to punctate epithelial erosions 
of the cornea. If administration is intensified, 
large epithelial ulcers develop (Fig. 5). 

Subconjunctival injections of the drug are 
painful; more than 300 mg is poorly tol- 
erated. Larger doses may lead to tissue 
necrosis and ulceration (Case 24, Fig. 14). 





Intraocular injections cause intolerable dam- 
age, and in any event such methods of ad- 
ministration could not be maintained long 
enough to effectively treat oculomvcosis.!? 
Although almost entirely replaced by better 
drugs for topical use, amphotericin B may 
still have a place in the intravenous treatment 
of orbital phycomycoses and of intraocular 


infections by C. albicans, Coccidioides im- 
mitis, Cryptococcus neoformans, and other 
organisms for which the drug may have a 
minimum inhibitory concentration of 0.75 
ug/ml, or lower. Although flucytosine is 
generally a better drug for such intraocular 
infections, resistant organisms may occur or 
develop. Combined flucytosine and ampho- 
tericin B therapy may be desirable. 





Fig. 14 (Jones). Case 24. Necrotic slough in 
conjunctiva and episcleral tissue at site of subcon- 
junctival injection of 25 mg of amphotericin B. 
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» However, whenever intravenous ampho- 
tericin B therapy is used, the guidelines set 
out by Drutz, Spikard, and Koening! should 
be carefully followed. The keynote is to give 
only moderate doses below the level of tox- 
icity and to maintain treatment long enough 
to effect a cure, that is, nine to 12 weeks. 

The 50-mg vial of Fungizone should be 
completely dissolved in 10 ml of sterile water, 
without preservatives, to give a concentrate 
that is stored at +4°C and used within a 
week. It is diluted in 500 to 1,000 ml of 5% 
dextrose in water with 5 to 10 mg of heparin 
and administered in daily slow intravenous 
infusions over four to six hours by means 
of a small pediatric butterfly scalp vein needle 
placed in a different vein each day. If any 
precipitate forms at any stage the preparation 
must be discontinued. The daily doses should 
rise cautiously: day 1, 1 mg; day 2, 5 mg; 
day 3, 10 mg; and day 4, 15 mg, each in a 
500-ml infusion. Thereafter, the gradually 
rising daily dose, for example, 20 to 40 mg 
in 1,000 ml, is governed by monitoring the 
patient’s serum level of amphotericin B and 
maintaining it in the 0.75 to 1.5 ug/ml range 
for pre- and postinfusion levels. The daily 
dose is determined also by the patient's 
tolerance, renal function, and the clinical pic- 
ture. Intolerance requires slower infusion, 
and possibly a lower dose gradually rising to 
the required level. The following side effects 
are common: thrombophlebitis, fever, and 
chills requiring diphenhydramine hydro- 
chloride (Benadryl) therapy, and the like; 
or anorexia, nausea, or vomiting requiring 
promethazine hydrochloride (Phenergan) 
therapy, and the like. It is essential to moni- 
tor serum potassium, blood urea nitrogen 
(reduced dose if BUN > 50 mg/100 ml), 
and hematocrit level for anemia. 

This schedule ranges around 0.5 mg/kg/ 
day and avoids the previously recommended 
1 mg/kg/day dosage that we, like others, 
have found impossible to sustain. 

If the markedly less toxic derivative, 
amphotericin B methyl ester hydrochloride, 
becomes available, this may make the ocular 
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therapeutic potential of amphotericin B a 
reality by both topical and intravenous routes 
(Fig. 12). 

Fungizone is too toxic for local use in the 
eye but if it 1s administered intravenously, 
over a long period, according to precise in- 
structions, and combined with flucytosine or 
other antifungal therapy, it may continue to 
be valuable for intraocular or other fungal 
infections by organisms, mainly C. albicans, 
for which amphotericin B has a minimum in- 
hibitory concentration of 1.0 pg/ml or less. 

PrMARICIN—In the eye, pimaricin is the 
least irritating and the least toxic polyene. 
It is the most stable and resists sterilization 
by heat. It has the widest range of antifungal 
activity against ocular pathogens (Fig. 13) ; 
unfortunately, the level of activity is fre- 
quently marginal in relation to its solubilities 
and its grudging ability to penetrate the 
ocular tissues. It can certainly cure many 
superficial fungal infections but is ineffec- 
tive against deeper infections in the cor- 
nea.9:17-21 

At present a 5% suspension or possi- 
bly a 1% pimaricin ointment can be an 
antifungal prophylactic in ocular injuries, 
especially in areas of higher prevalence of 
oculomycosis, provided the condition of the 
eye allows the use of such a preparation. It 
can also be used as first-line treatment in 
any suspected fungal infection, after the 
collection of appropriate diagnostic speci- 
mens to provide an isolate for guiding fur- 
ther therapy, if necessary. 

Those patients who do not respond to 
pimaricin require treatment with other drugs, 
whose use should be guided by measurement 
of the antifungal sensitivities of the patient's 
fungus. 

Imidazole antifungal drugs—Following 
the lead given by the antifungal activity of 
thiabendazole (Fig. 15), a remarkably active 
and nontoxic anthelmintic, I directed a con- 
tinuing search for comparable substances 
with antifun ion and tested them on 
re two promising 
ining compounds 
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Fig. 15 (Jones). Structural formula of thiaben- 
dazole. 


explored as medical antifungals: the trityl 
imidazoles, from which clotrimazole has now 
emerged and the phenethylalcohol imidazoles, 
from which miconazole and econazole have 
now emerged. The search also revealed a 
large number of antifungal compounds used 
in agriculture ; some of these deserve further 
study. 

CLOTRIMAZOLE—Clotrimazole (Canesten) 
is a chlorinated trityl (triphenylmethane) 
imidazole (Fig. 16) of low human toxicity 
with a broad spectrum of antifungal ac- 
tivities (Fig. 17). 
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Fig. 16 (Jones). Structural formula of clotrima- 
zole. 
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The subject of a recent symposium in 
London presenting the results of various 
open and double-blind clinical trials,?* clo- 
trimazole is clearly an active antimycotic 
that is at least as good as the polyenes or 
tolnaftate, when applied topically to the skin 
or mucosal surfaces. 

Clotrimazole is also active systemically 
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Fig. 17 (Jones). Cumulative percent ocular fungi isolates sensitive to clotrimazole. 
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avhen given by mouth in doses of 60 mg/ 
kg/dav, increasing to 100 mg/kg/day. Chil- 
dren tolerate up to 150 mg/kg/day. Aside 
from some anorexia, nausea, occasional vom- 
iting, and the necessity to monitor serum al- 
<aline phosphatase and other factors of liver 
function, the drug appears to be well toler- 
ated. It can be given to patients with renal 
dysfunction induced by amphotericin B, but 
should not be given during the first three 
months of pregnancy or to those with severe 
liver or adrenal disease. Unfortunately, the 
induction of drug-metabolizing enzymes in 
the liver usually limits the systemic levels 
that can be maintained beyond the first week 
or twó. 

Nevertheless, the biologically measured 
serum levels in our two patients whose ocu- 
lar aspergillosis was treated with oral clotri- 
mazole have ranged from 5.5 to 2.5 pg/ml 
in one, and 0.8 to 0.4 ug/ml in the other 
during the first few weeks. This coincided 
with clinical improvement in the intraocular 
inflammation. Therefore, treatment of severe 
infections with clotrimazole- 
sensitive fungi should begin with both topi- 


intraocular 


cal and oral administration to achieve maxi- 
mum intraocular levels during the first week 
then discontinuance of the 


or two, and 





Fig. 18 (Tones). Case 2. A. fumigatus ulcer with 
hypopyon worsening after one month of pimaricin 
and amphotericin B therapy. Visual acuity, counting 
fingers at 0.5 meter. 
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Fig. 19 (Jones). Case 2. Early response to clotri- 
mazole therapy. 


oral dosage as clinical response and falling 
serum-levels may indicate. 

The following is a summary of collected 
experience treating 15 patients with 1% 
clotrimazole in arachis oil. 


CASE REPORTS 


Case 2—A 37-year-old man developed a worsening 
corneal ulcer with recurring hypopyon (Fig. 18). 
After three months this was identified as fungal and 
A. fumigatus was grown (mic: pimaricin, 6 ug/ml; 
nystatin, 25 ug/ml, amphotericin B, 3 ug/ml; and 
clotrimazole, 0.75 ug/ml). His condition worsened 
in the next month, despite administration of topically 
applied pimaricin, nystatin, and intravenously applied 
amphotericin B, every hour. Therefore, clotrimazole 
was administered orally, 60 mg/kg/day, increasing 
to 100 mg given for three weeks; the dosage was 
reduced to 60 mg/kg/day for four more weeks. Dur- 
ing this time, we devised a satisfactory formulation 
of clotrimazole for topical use in the eye," by using 
animals and a human volunteer. This mixture of 1% 
clotrimazole in arachis oil was administered two 
weeks after oral therapy began (Fig. 19), every 
three hours for 13 weeks, until complete resolution 
(Fig. 20). Visual acuity improved from counting 
fingers at 0.5 meter, to 20/40 unaided. 

Case 3—A 28-year-old man developed a worsening 
corneal ulcer after removal of a corneal foreign 
body.” Recognized as fungal after four weeks, an 
ulcer culture grew A. fumigatus (mic: pimaricin, 
6 ug/ml; amphotericin B, 6 pg/ml; Etruscomycin, 
1.5 ug/ml; and clotrimazole, 0.75 ug/ml). The pa- 
tient was treated with Etruscomycin ointment, 500 
IU/g, every two hours; there was no improvement 
and he developed severe toxic punctate corneal 
epithelial erosion four days later. He was 
changed to 1% clotrimazole in arachis oil, every 
three hours for 12 weeks, until complete resolution. 
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Fig. 20 (Jones). Case 2. Complete resolution 
after three months of clotrimazole therapy; visual 


acuity, 20/40. 





Fig.’ 2] 
with hypopyon and endophthalmitis worsening dur- 
ing pimaricin and amphotericin B therapy; visual 
acuity, counting fingers at 0.75 meter. 


(Jones). Case 4. A. fumigatus ulcer 


There was definite improvement within four days. 
Clotrimazole was then given orally, 60 mg, increas- 
ing to 100 mg/kg/day for five weeks. Visual acuity 
improved from 20/100 to 20/20. 

Case 4—A 69-year-old man developed a worsen- 
ing corneal ulcer after mulch had blown into his eye. 
Fungus was seen and scrapings grew A. fumigatus 
(mic: pimaricin, 6 ug/ml; amphotericin B, > 50 
ug/ml; clotrimazole, 1.5 ug/ml; miconazole, 6 ug/ 
ml; and econazole, 3 ug/ml). He was treated with 
topically applied pimaricin and amphotericin B, every 
three hours for three weeks, and 500 ug/ml of am- 
photericin B was administered subconjunctivally six 
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times. Repeat scrapings were negative but the ey 
worsened with hypopyon and increasing posterior 
synechia (Fig. 21). 

He was changed to clotrimazole therapy on ar- 
rival here, 100 mg/kg/day for one week, reduced to 
60 mg/kg/day for five more weeks, with topical 1% 
clotrimazole, four times daily for nirfe weeks, until 
complete resolution. He also received oxyphenbuta- 
zone ('Tanderil) topically and orally. The hypopyon 
cleared, the uveitis gradually resolved, and the ulcer 
healed slowly but a hyperplastic plaque developed 
over an area of severe endothelial damage ( Fig. 22). 
It was excised to allow complete healing. Improve- 
ment in visual acuity from counting fingers at 0.75 
meter to 20/200 was limited by corneal opacity and 
a dense, but incomplete, pupillary membrane (Fig. 
rey 

Case 5—A 52-year-old woman presented with a 
seed husk on her cornea and a marked anterior uvei- 
tis. The husk was removed and she was given atro- 
pine, betamethasone, and neomycin sulfate drops, 





Fig. 22 (Jones). Case 4. Hyperplastic mass at 
site of healing ulcer after four weeks of clotri- 
mazole therapy. 





Case 4. 
partial pupillary membrane, 
acuity, 20/200. 


Healed corneal scar, 
and cataract; visual 


Fig. 23 (Jones). 
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four times daily, A week later, the uveitis had 
lessened but a culture from a vellow ulcer grew 
A. fumigatus (mic: pimaricin 6 ug/ml; amphoteri- 
cin B, 12.5 ug/ml; clotrimazole, 0.75 ug/ml; mi- 
conazole, 12.5 ug/ml; and econazole, 0.75 ug/ml). 
She was treated with 1% clotrimazcle, every two 
hours for eight weeks, and every four hours for 
four more weeks. The uveitis worsened ard she de- 
veloped hypopyon after cessation of corticosteroid 
drops. She was given 0.5% prednisolone drops, twice 
daily, and amphotericin B and alpha chymotrypsin 
drops, every four hours. A debridement of the raised 
ulcer surface was performed after 215 weeks of 
clotrimazole treatment. Despite A. fumigatus cul- 
tured from that material, the hypopyon and the lesion 
completely resolved, with visual acuity of 20/20. 

Case 6—A 50-year-old man presented with a sore 
eye of five days’ duration. In spite of subconjuncti- 
vally administered carbenicillin cisodium ( Pyope») 
and intensive therapy of topical amphotericin, his 
cornea? abscess worsened with hypopyon formation, 
shallowing*of the anterior chamber, and raised intra- 
ocular pressure. Aspergillus fumigatus was grown 
from a corneal culture three times (mic: pimaricin, 
6 ug/ml; amphotericin B, 50 ug/ml; clotrimazole, 
1.5 ug/ml; and miconazole, 6 pg/ml). The hypopyon 
cleared and the abscess resolved within one week. 
There was complete resolution of inflammation with 
the clotrimazole drops eizht weeks later, but he ce- 
clined surgery other than a tarsorrhaphy. The ten- 
sion remained high and the correa quietly perto- 
rated 15 months later, presumably the end result of 
unrelieved malignant glaucoma of fung?] oriv’n that 
was already established when specific antifungal 
therapy began. 

Case 7—A 50-year-old woman developed cevere 
endophthalmitis after trauma to her eye with cor- 
neal laceration. An anterior chamber tap grew 
Torulopsis and A. fumigatus. She was treated with 
flucytosine without dramatic improvement. Another 
anterior chamber tap grew A. fumigatus. Topical 
treatment with 1% clotrimazole drops, every hour, 
was followed by striking resolution of the intraocu- 
lar inflammation, although the corneal scar precluded 
useful vision. She was lost to follow-up. 

Case 8—A 9-year-old girl had an exenteration of 
her orbit in October 1968, following two roentgen 
treatments that produced only temporary recession 
of a rhabdomyosarcoma. Because of the irradiation, 
no attempt was made to graft the cavity which 
slowly granulated. Bacterial infection was con- 
trolled with ampicillin but four months later she 
developed a hairy mold. Aspergillus flavus, repeated- 
ly grown during the ensuing eight months, was held 
in check, but not eradicated by frequent applications 
of amphotgricin B, nystatin, and thimerosal (Mer- 
thiolate} (mic: pimaricin, 3 ug/ml; amphotericin B, 
6 ug/ml; nystatin, 3 pg/ml; thiabendazole, 3 ug/ml; 
thimerosal, 0.75 ug/ml). Twelve months later, fungal 
invasion of the necrotic bone of the orbital roof was 
evident. The orbit was painted with 1% clotrimazole 
in arachis oil, three times a day. The visible fungus 
growth rapidly disappeared and 12 weeks later, all 
orbital cultures and washouts of exposed sinuses 
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Fig. 24 (Jones). Case 9. Top, A. wentit secon 


4 
dary infection in an indolent herpetic corneal ulcer 
Bottom, Worsening infection with hypopyon after 
13 days on pimaricin therapy; visual acuity, count 


ing fingers at 1 meter. 


were negative for Aspergillus. She then underw 
grafting procedures to line the orbit. Six vears later, 
there has been no recurrence of the fungus infect 

or the tumor. 

Case 9—A 45-year-old man developed a seconda 
infection in an indolent herpetic corneal ulcer (Fig 
24, top); a culture grew A. wentit. The condition 
worsened during 13 days of intensive treatment with 
topically applied pimaricin ( Fig. 24, bottom). There 
was a striking improvement four days later with the 
administration of 1% clotrimazole drops (Fig. 25, 
top), every two hours for six months, to complete 
resolution (Fig. 25, bottom). Visual acuity improved 
from counting fingers at 1 meter to 20/100. 

Case 10—A 37-year-old man presented with a 
corneal ulcer; a culture grew A. flavipes (Fig. 26, 
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Fig. 25 ( Jones). Case 9. Top, Response after four 
days with clotrimazole drops. Bottom, Healed ulcer ; 
visual acuity, 2/100. 


top). Intensive pimaricin treatment for ten days 
gave no response and fungus was isolated again. 
There was a striking improvement within four days 
of commencing treatment with 196 clotrimazole, ten 
times daily for eight weeks, to complete resolution 
(Fig. 26, bottom). Visual acuity improved from 10/ 
400 to 20/20. 

Case 11—A 56-year-old woman who had had 
Sjogren’s syndrome for six years was given pred- 
nisolone drops while on vacation. When seen by 
her ophthalmologist one month later, she had a dense 
corneal opacity with a white center; the ulcer grew 
rapidly, involving half the corneal thickness. Corneal 
scrapings revealed yeasts and pseudohyphae and a 
culture grew C. albicans (mic: pimaricin, 3 ug/ml; 
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amphotericin B, 0.35 ug/ml; nystatin, 6 ug/ml; clo- 
trimazole, 0.75 ug/ml; and flucytosine, 0.35 ug/ml) * 
Intensive topical treatment with nystatin, intra- 
venously applied Fungizone, 10,000 1U daily, and 3 
mg of prednisolone, twice daily, produced only slight 
improvement. On commencing 1% clotrimazole in 
arachis oil topically, every four hours, there was a 
dramatic improvement 12 weeks later with complete 
resolution. She developed an ocular cutaneous sensi- 
tivity reaction, but a patch test to the clotrimazole 
preparation was negative. 

Case 12—A 65-year-old diabetic woman who had 
corneal scarring from herpetic keratitis was referred 
with perforation through a central suppurative cor- 
neal ulcer that worsened after six days of treatment 
with nystatin (Fig. 27, top). An ulcer culture grew 
C. albicans (mic: pimaricin, 6 ug/ml; amphotericin 





Fig. 26 (Jones). Case 10. Top, A. flavipes corneal 
ulcer; visual acuity, 10/400. Bottom, Appearance 
after four weeks of clotrimazole therapy; visual 
acuity, 20/20. 
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D, 0.75 ug ^ml; nystatin, 6 ug ‘ml ; clotrimazole, 1.5 
ug/ml; and flucytosine, 0.75 ug/ml). After topically 
administered 196 clotrimazole in arachis oil there 
was a dramatic improvement (Fig. 27, bottom), with 
complete resolution eight weeks later. Visual acuitv 
improved from hand movements at 0.33 meter to an 
approximate pre-ulcer visual acuity of 1/200. 


The following three cases are summarized 
by Jones.** 

Case 13—A central corneal ulcer culture from a 
40-vear-old man grew C. tropicalis (mic: pimaricin, 
3 ug/ml; amphotericin B, 0.75 ug/ml: clotrimazole, 
0.75 ug/ml; flucytosine, 0.35 ug/ml; miconazole, 


0.35 ug/ml; and econazole, 0.75 ug/ml). He was 





MiB. aM eet — 


Fig. 27 (Jones). Case 12. Top, C. albicans infec- 
tion; central perforation through suppurative ul- 
cer; visual acuity, hand movements at 0.3 meter. 
Bottom, Healed corneal scar after eight weeks of 
clotrimazole therapy; visual acuity, 1/200. 
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Fig. 28 (Jones). Case 13. Top, C. tropicalis ulcer 
with chemosis after one day of pimaricin treatment 
visual acuity, 20/200. Bottom, Healed 
scar after eight weeks of topical clotrimazole: vi 
sual acuity, 20/50. 


corneal! 


treated with pimaricin for one day but developed 

severe inflammatory response (Fig. 28, top). Ad 
ministration of 1% clotrimazole topically, every tw 
hours, resulted in subsidence of the reaction and 

healed ulcer (Fig. 28, bottom), 23 days later. Visua 
acuity improved from 20/200 to 20/50. 

Case 14—A 48-year-old man who had a second 
but opaque corneal graft for herpetic keratitis d: 
veloped a large, yellowish-white corneal ulcer (Fig 
29, top) due to Candida. He was referred for treat 
ment and started on 1% clotrimazole after diagnosti 
material had been collected. The ulcer responded 
dramatically (Fig. 29, bottom) and healed in five 
days. He remained on clotrimazole until complete 
resolution, 17 days later; visual acuity was again 
reduced to hand movements at 0.66 meter. The cul 
tures grew F. moniliforme (mic: pimaricin, 
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Fig. 29 (Jones). Case 14. Top, F. 
ulcer in old opaque corneal graft. Bottom, Appear- 
ance after 17 days of topical clotrimazole therapy. 


moniliforme 


ug/ml; amphotericin B, > 50 ug/ml; nystatin, > 
50 ug/ml; clotrimazole, 6 ug/ml; miconazole, 3 
ug/ml; and econazole, 0.75 ug/ml). 

Case 15—A 48-year-old man suffered a severe 
corneal laceration followed by severe endophthalmi- 
tis. An anterior chamber tap grew P. vartotti (mic: 
pimaricin, 3 ug/ml; amphotericin B, 3 ug/ml; 
nystatin, 6 ug/ml; clotrimazole, 0.75 ug/ml: mico- 
nazole, 6 ug/ml; and econazole, 6 ug/ml). A regi- 
men of intensive topical pimaricin, every hour, and 
amphotericin B, administered | subconjunctivally, 
topically, and by anterior chamber lavage did not 
control the infection but it improved dramatically 
with topically applied 1% clotrimazole in arachis oil 
until complete resolution of inflammation, 64 days 
later. He had a quiet eye with visual acuity reduced 
to hand movements due to corneal opacity, with a 
fibrous scar extending back into the vitreous cavity. 
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Case 16—A 52-year-old man was struck in the 
eve by flying material when his golf club struck the 
ground. Treatment with dexamethasone ( Decadron) 
drops and an intensive regimen of topical and oral 
antibacterial antibiotics improved the resultant ulcer 
at first, but then it relapsed. Topically applied cor- 
ticosteroids and 30 mg of prednisoldne daily were 
continued. When I saw him, three weeks after the 
injury, there was a shallow central ulcer with little 
infiltration (Fig. 30); the highest magnification on 
the slit lamp showed fine branching hyphae extend- 
ing out from the lesion into the corneal stroma 
(Fig. 31, left). Scrapings grew Dreschlera rostrata 
(mic: pimaricin, 0.75 ug/ml; amphotericin B, 0.35 
ug/ml; nystatin, 1.5 ug/ml; clotrimazole, 0.35 ug/ 
ml; miconazole, 0.35 ug/ml; and econazole, 0.35 
ug/ml). He was treated with 1% clotrimazole, ev- 
ery two hours. After three weeks the hyphae began 
disintegrating (Fig. 31, right), But as the cortico- 
steroid therapy was reduced, inflammatory reaction 
increased. A curettage of the lesion duréng the 
fourth week of treatment gave negativeecultures, so 
treatment with topical corticosteroids was resumed 
and the condition resolved in eight weeks. Visual 
acuity improved from 20/70 to 20/30. 


Comment—In Cases 2, 6, 7, and 15, there 


was severe intraocular disease, confirmed 
by fungal isolation in Cases 7 and 15, and 
cured by topical clotrimazole alone, except 
in that Case 2 the patient was on a regimen 
of oral as well as topical medication. The 
organism in Case 13 (mic: 6 pg/ml) re- 
sponded dramatically. 


Topical 1% clotrimazole in oil or ointment, 
| 





central D. 
rostrata corneal ulcer three weeks after injury. 


Fig. 30 (Jones). Case 16. Small 
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administered every hour until a clinical re- 
sponse 1s elicited, then four times daily, for 
eight to 12 weeks, is the treatment of choice 
in Aspergillus infections of the eve. It 1s 
also highly ,effective with Candida, Paecilo- 
myces, and Dreschlera organisms and prob- 
ably in Alternaria, Cladosporium, and Fon- 
secaea species, and many other organisms. 
It can resolve F. moniliforme infection, but 
is ineffective against most Fusarium species. 

For severe intraocular fungal infections 
topical treatment combined with oral ad- 
ministration (60 mg/kg/day increasing to 
100 mg/kg/day) may be used for the first 
two weeks. 

[ recommend a regimen of topical clotri- 
mazole fôr prophylactic use in injuries and 
as first-line treatment in areas like Britain 
where Aspergillus and Candida species cause 
most oculomycosis infections. However, in 
areas like southern Florida, where Fusarium 
species cause many severe cases, pimaricin 


probably will continue as the best prophy- 
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lactic and first-line treatment, possibly with 
clotrimazole or econazole. 

MICONAZOLE AND ECONAZOLE—Micona 
zole and econazole (Fig. 32) are two of 
large series of substituted phenethylalcohol 
imidazoles with broad spectrum antifungal 
activity and low mammalian toxicity?? (Fig. 
33). Furthermore, miconazole is as active as 


benzyl penicillin is against gram-positiv: 


bacilli and cocci. Miconazole (Brentan 
Daktarin, Monistat, Micatin) is the mor: 


^Q 


fully developed drug.?^7* Like clotrimazole 


it is not significantly absorbed when topically 
applied to the skin or vaginal mucosa, but 
is absorbed somewhat at oral administration 
A daily oral dose of 0.3 g has been well 
tolerated for several weeks with beneficial 
effects on cutaneous fungal infection. Un 
like clotrimazole, miconazole and econazole 
do not induce drug-metabolizing enzymes in 
the liver, so the systemic levels can be main 
tained. In severe infections they can be given 
intravenously, dissolved in cremophor EL 





Fig. 31 (Jones). Case 16. Corneal macrophotos of D. rostrata hyphae. Left, before, and right, after 
three weeks of topical clotrimazole therapy showing disintegration of hyphae. 


N 
I 
Cl 
Cl 
Cl HNO3 
MICONAZOLE 
=e 
y 
CH3-CH -0 -CH3 Cl 
Cl 
Cl HNO3 


ECONAZOLE 


Fig. 32 (Jones). Structural formulae of mico- 
nazole and econazole. 


(Case 17). Topically applied miconazole has 
been as effective against vaginal candidiasis as 
nystatin and at least as effective as tolnaftate. 
Econazole (Pevaryl) is also active topically 
against dermatophytes.?9-?? 

After experimenting with rabbit eyes, we 
used eye drops of 1% suspension of econa- 
zole and a similar suspension of econazole 
nitrate clinically. The latter suspension was 
irritating and was discontinued within a 
week (Case 22). The most satisfactory ocu- 
lar preparation of either miconazole or eco- 
nazole is, however, a 196 solution in arachis 
oil prepared by dissolving the solution in 
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chloroform, mixing it with arachis oil, and, 
driving off the chloroform with heat. Al- 
though these substances dissolve readily in 
cremophor EL, and are water miscible in all 
preparations, this vehicle causes brisk sting- 
ing in the eye, not prevented by topical anti- 
histamines. The bases of each substance are 
better tolerated in the eye than the corre- 
sponding nitrates. Miconazole is somewhat 
less well tolerated than econazole; neverthe- 
less, a patient with an A. fumigatus ulcer 
was cured by wearing an experimental, ocu- 
lar therapeutic system delivering miconazole 
base at 6 ug/hour continually (Case 19). 

Miconazole is approximately ten times 
more active against Candida species but 
econazole is more active against fifamentous 
fungi including some Fusarium, Aspergillus, 
and Penicillium species, although it lacks the 
activity of miconazole against gram-positive 
bacteria. 

When ocular preparations become avail- 
able they will be a valuable addition to the 
antifungal armamentarium. 


Case 17—For 15 years, a 53-year-old woman 
suffered recurring episodes of pain and swelling 
over her left lacrimal sac, three or four times a 
year, relieved by a lacrimal sac cast, passed into her 
nose. This material, and lacrimal passage syringing 
drippings from her nose, grew P. gougerotu (mic: 
pimaricin, 1.5 ug/ml; amphotericin B, 6 pg/ml; 
nystatin, 12.5 ug/ml; clotrimazole, 3 ug/ml; mico- 
nazole, 0.35 ug/ml econazole, 0.35 ug/ml; thiabenda- 
zole, 0.75 pg/ml; and flucytosine, 50 ug/ml). A 
1% miconazole base in arachis oil was syringed 
through her lacrimal passages daily and she ap- 
plied the drops, every hour, for 21 days. After one 
week of localized treatment, she received 600 mg of 
miconazole intravenously, each day for five days, 
commencing one hour before dacryocystorhinostomy 
surgery. The serum levels of miconazole ranged 
from 0.69 to 0.24 pg/ml. Thereafter, all cultures, 
including swabbings of the sac and scraping of the 
sac wall taken at the time of surgery, and washings 
were free of fungus. She made an uneventful re- 
covery, and has had no recurrence of positive-cul- 
ture symptoms after 18 months of follow-up. 

She was allergic to penicillin. On twó ogcasions 
she had chest discomfort after intravenously ad- 
ministered miconazole and developed urticaria five 
days after cessation of treatment. She continued to 
apply miconazole, without reaction, so it is possible 
that the urticaria may have been related to the 
cremofor vehicle of the intravenously applied 
miconazole. 
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Fig. 
centrations of miconazole. 


Case 18—A 55-year-old woman who had lost her 
left eye after a Ps. aeruginosa infection that com- 
plicated dysthyroid eye disease had a small, indolent, 
progressive central intrastromal abscess in her right 
cornea (Fig. 34). The abscess lay at the upper 
edge of a transverse band of opacity associated 
with corneal exposure due to poor eyelid closure 
and inability to look up. Corneal scrapings of this 
abscess grew the following three organisms: Alter- 
naria (mic: pimaricin, 0.75 ug/ml; amphotericin 
B, 0.3 ug/ml; nystatin, 3 ug/ml; clotrimazole, 1.5 
ug/ml; and miconazole, 0.3 ug/ml); Rhodotorula 
(mic: nystatin, 12.0 ug/ml; amphotericin B, 6 
ug/ml; clotrimazole, 0.3 ug/ml; and miconazole, 3 
ug/ml); and Al. faecalis sensitive to carbenicillin 
disodium, chloramphenicol, and gentamycin hydro- 
chloride. She was treated with drops of miconazole 
base 1% in arachis oil and gentamycin drops, every 
hour. A recession of her right inferior rectus muscle 
restored some degree of Bell's phenomenon, The 
corneal abscess gradually resolved after four weeks 
of therapy (Fig. 35). Visual acuity improved from 
counting fingers at 0.33 meter to 20/100. 

Case 19—A 52-year-old man with right visual 
acuity of 20/70 due to quiescent herpetic keratitis 
developed a white raised corneal ulcer one week 
afte ae féreign body lodged in his left eve while 
digging in his garden (Fig. 36, left). An ulcer 
specimen grew A. fumigatus (mic: pimaricin, 6 
ug/ml; amphotericin B, 1.5 ug/ml; clotrimazole, 
0.35 ug/ml; and miconazole, 0.35 ug/ml). He re- 
ceived drops of 1% miconazole base in arachis oil, 
every hour, and wore an experimental therapeutic 
system delivering miconazole base, 6 ug/hour, con- 
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stantly after an initial delivery period more than 2! 
ug/hour during the first 24 hours (Fig. 36, right). 
There had been some improvement in the main 
lesion during the miconazole in oil therapy; but an 
extension at its lower edge developed. The whole 
lesion, however, rapidly became inactive and healed 
during use of the miconazole delivery device. Visual 
acuity improved from 20/100 to 20/20 within eight 
days. Although a similar miconazole delivery de- 
vice caused some stinging in a volunteer's eve, the 
patient has tolerated it without discomfort. 





34 (Jones). Case 18. Infection with com 
Alternaria species, Rhodotorula species, ai 
Al. faecalis in dysthyroid exposure-keratopath 
visual acuity, counting fingers at 0.3 meter. 
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Fig. 35 (Jones). Case 18. Appearance after four 
weeks of topical miconazole therapy; visual acuity, 


20/100. 


Comment—Topically applied miconazole 
base, either in arachis oil or in a therapeutic 
drug delivery system, is satisfactorily tol- 
erated and cures infections due to sensitive 
fungi. Miconazole nitrate has been, in our 
experience, an ocular irritant and should not 
be administered topically. 


Case 20—A man developed a worsening kera- 
titis and hypopyon iritis with raised ocular tension 
after a penetrating injury. A penetrating corneal 
graft was performed to avert impending cor- 
neal perforation and F. solani was grown from 
the aspirated intraocular fluid (mic: pimaricin, 6 
ug/ml; amphotericin B, 50 ug/ml; nystatin, 50 
ug/ml; Etruscomycin, 0.75 ug/ml; clotrimazole, 
50 ug/ml; miconazole, 12.5 ug/ml; and econazole, 
0.75 ug/ml). He was treated with pimaricin and 
amphotericin B without effect. The posterior cham- 
ber became filled with a gluey abscess, the lens and 
iris moved forward, and the lens opacified. Cataract 
extraction with vitreous aspiration was done 
through the posterior chamber: cultures again were 
positive. Further revision of the anterior chamber 
with vitreous aspiration was done a week later; 
cultures again were positive. Two months after the 
corneal graft he was started on 1% econazole sus- 
pension, every hour. The inflammation subsided and 
cultures from further posterior chamber aspiration 
were negative after 16 days of econazole therapy. 
The eye quieted but the gluey exudate over the 
ciliary body organized, the eye became soft, and it 
was enucleated two years later. 

Case 21—A 52-year-old man had an extracapsu- 
lar cataract extraction and two days later, the 
anterior chamber washed out. Intraocular inflamma- 
tion developed during the ensuing three weeks. 
When next seen, the cornea was hazy, with kera- 
tic precipitates, flares, and vitreous haze. While re- 
ceiving antibiotics and oral prednisolone therapy, 60 
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mg/day, his condition improved during the first, 
week but then relapsed with hypopyon and corneal 
infiltration that ulcerated. Scrapings gave no organ- 
isms but a week later, an anterior chamber tap grew 
Pe. lilacinum (mic: pimaricin, 50 ug/ml; ampho- 
tericin B, 50 ug/ml; nystatin, 50 ug/ml; clotrima- 
zole, 12.5 ug/ml; miconazole, 12.5 ug/ml; econazole, 
0.35 ug/ml; and thiabendazole, 6 ug/ml). He was 
treated with intensive pimaricin, amphotericin B, 
and subconjunctivally administered amphotericin B. 
Oral prednisolone was reduced to 20 mg/day. The 
condition relentlessly worsened and, a week later, 
his cornea perforated (Fig. 37). He was given 1% 
econazole, every 15 minutes. Within three days, the 
anterior chamber re-formed, the hypopyon was 
resolving (Fig. 38), and the cornea was clearing; 
the corneal abscess continued to shrink during the 
next ten days (Fig. 39). At this stage he developed 
exfoliative dermatitis, probably a reaction to 
chlorpropamide. 

Case 22—A 52-year-old man presented “with a 
small yellow-white abscess in the peripfiery of his 
right cornea. No bacteria were recovered and de- 
spite energetic treatment with antibacterial anti- 
biotics, the lesion persisted with recurrent hypopyon. 
After six weeks it slowly enlarged and the an- 
terior uveitis increased. A corneal scraping grew a 
Penicillium species (mic: pimaricin, 12.5 ug/ml; 
amphotericin B, > 50 ug/ml; nystatin, > 50 ug/ 
ml; clotrimazole, 50 ug/ml; miconazole, 1.5 ug/ml; 
econazole, 0.75 ug/ml; and econazole nitrate, 0.75 
ug/ml). He was started on 1% econazole nitrate 
suspension, every two hours. The cornea and an- 
terior chamber improved but after five days, ir- 
ritation from the suspension increased and he was 
changed to 1% econazole base suspension. This was 
free of irritation and was continued, four times 
daily for six weeks, until it completely resolved. At 
commencement of antifungal therapy he was given 
200 mg of orally administered econazole nitrate, 
three times a day for two weeks; serum levels 
ranged from 0.14 to 0.70 ug/ml. Visual acuity im- 
proved from 20/100 to 20/20. 





resolving with continuous delivery of 6 ug of 
miconazole per hour from an experimental delivery 
system. 


y 
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Fig. 37 (Jones). Case 
21. Pe. lilacinum intraocu- 
lar infection after cata- 
ract surgery proceeding to 
corneal invasion and per- 
foration during pimaricin 
and amphotericin B ther- 
apy. 





a 
ê 
Case 23—A 21-year-old diabetic man developed a 
marginal corneal ulcer that was unsuccessfully 


treated with carbolization and topically applied anti- 
bacterial antibiotics for five weeks. Corneal scrap- 
ings then grew A. fumigatus (mic: pimaricin, 
0.75 ug/ml; amphotericin B, 12.5 ug/ml; nystatin, 
> 50 ug/ml; clotrimazole, 1.5 ug/ml; miconazole, 
1.5 pg/ml; and econazole, 1.5 pg/ml). He was 
treated with 1% econazole suspension, every hour 
for one week, with marked improvement, then every 
two hours for four weeks, until complete resolu- 
tion. Visual acuity improved from 20/70 to 20/15. 


Comment—Econazole as a 1% 


suspension is well tolerated in the eye and 


watery 





Fig. 38 (Jones). Case 21. Appearance after three 
days of topical econazole therapy. 
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is effective against sensitive fungi causing 
ocular disease. 

Both miconazole and econazole are tol- 
erated in the eye in a 1% solution in arachis 
oil, although econazole is less irritating. Both 
drugs cure infections by sensitive fungi and 
each may, if necessary, be given intrave- 
nously. In general, miconazole is more effec- 
tive for Candida and 
whereas econazole is better for filamentous 
ocular fungi, especially Fusarium, Asper- 
gillus, Penicillium species, and others. At 


bacteria species, 
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Case 21. Appearance after 13 
days of topical econazole therapy. 


Fig. 39 (Jones). 
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Fig. 40 (Jones). Cumulative percent ocular fungi isolates sensitive to various con- 


centrations of thiabendazole. 


present, their use should be guided by sensi- 
tivity tests on the patient's fungus. 

THIABENDAZOLE—Thiabendazole, a thia- 
zolyl benzimidazole?^??-57 (Fig. 15) of low 
mammalian toxicity with high antihelmintic 
activity, is extensively used in the medical and 
veterinary fields (Mintezol). It is well ab- 
sorbed orally and is, at 25 mg/kg/day, active 
against visceral larva migrans. Its high anti- 
fungal activity is used in agricultural crop 
protection. Although poorly soluble in water it 
penetrates the eye well in a 4% suspension 
that is nonirritating to the eye.?* Thiabenda- 
zole is more selective in its action than 
clotrimazole, miconazole, or econazole and 
is particularly active against some ocular 
isolates of Fusarium species and other fila- 
mentous fungi including Penicillium, Phia- 
lophora, and Cladosporium species (Fig. 
40). | 

We used thiabendazole only in two cases 
of advanced infection by F. solani: in each 
case extensive disorganizing intraocular in- 
vasion was present but the ocular fluids and 
tissues reverted from culture-positive to cul- 
ture-negative within a week or two of ther- 
apy, having been repeatedly fungus-positive 
over a long period of time. However, we did 
not have an opportunity to evaluate the po- 
tential effectiveness of thiabendazole in sav- 


ing sight in oculomycosis caused by a sensi- 
tive fungus. 


Case 1—The case history of this patient was 
reviewed earlier in this study. The regimen of in- 
tense topical and oral thiabendazole therapy caused 
cessation of the inflammation and intraocular cul- 
tures became negative. 

Case 24—A 73-year-old man got some material 
in his right eye while clearing his garden. A week 
later he had a painful eye with right visual acuity 
of 20/200, a small ulcer at 6 o’clock in the midzone, 
with hazy cornea, keratic precipitates, flare, mas- 
sive posterior synechiae, and a raised ocular ten- 
sion of 36 mm Hg. He worsened steadily during a 
week of intensive mydriatic, antibacterial, and top- 
ically applied corticosteroid treatment. He developed 
an extensive marginal corneal ulceration. His 
ophthalmologist reported that: “Two strains of 
Penicillium species have been isolated. These grew 
on one plate only (the one without suppressants). 
They are most likely the result of contamination.” 
Nevertheless, further corneal scrapings revealed 
hyphae. The patient was treated with 25 mg of 
amphotericin B administered subconjunctivally, ev- 
ery two days, with further rapid deterioration and 
continuing hich ocular tension. 

On admission here (Fig. 41), this patient had 
keratomycosis, with massive corneal invasion and 
peripheral necrosis, and an advanced stage of fun- 
gal malignant glaucoma complicated by two slough- 
ing areas of conjunctival and subconjunctival necro- 
sis at the amphotericin B injection (Frg. 13). He 
had light perception but was treated intensively 
with a regimen of topical pimaricin and 1% clotri- 
mazole therapy. After six more days of worsening, 
when massive corneal and scleral necrosis existed 
with a hard painful eye (Fig. 42), the mycologic 
results showed F. solani (mic: pimaricin, 3 ug/ml; 
amphotericin B, > 50 ug/ml; nystatin, 50 ug/ml; 
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—truscomycin, 3 ug/ml; clotrimazole, 12.5 ug/ml; 
miconazole, 25 ug/ml; econazole, 3 ug/ml; and 
thiabendazole, 1.5 ug/ml). By entering the supra- 
choroidal space at the insertion of the recti, we 
eviscerated the anterior segment and choroid with 
contents intact, with a wide rim of apparently nor- 
mal sclera. Hemisection confirmed the existence of 
fungal malignant glaucoma, with seclusion of the 
posterior chamber, and hyphal invasion of the lens 
and sclera up to the limits of excision. 

Every part of this specimen grew F. solam. 
The socket was dressed daily with thiabendazole, 
pimaricin suspensions, and Etruscomycin ointment. 
scleral necrosis occurred and eight 
days after evisceration, culture from a scleral 
biopsy specimen grew F. solant (Fig. 43). Culture 
from a second biopsy remained sterile after 17 days 
on this topical treatment. 


Extension of 


Comment—This case of ocular infection 
by F.* solani was unusually virulent. This 
organism is also more virulent for animal 
eyes than most F. solani species. Thiabenda- 
zole probably contributed to the eradication 
of the fungus. 

A 4% 


tolerated in the eye, and can be given orally 


thiabendazole suspension is well 


to back up intraocular penetration from topi- 
cal administration. Its antifungal activity is 
high but selective. Intensive early adminis- 
tration of thiabendazole may prove to be 
effective in selected cases infected with sensi- 
tive fungi, especially certain Fusarium iso- 
lates. 


FLucyTOSINE—Flucytosine — (fluorocyto- 





Fig. 41 (Jones). Case 24. Fungal malignant glau- 
coma with late peripheral corneal ulceration, in- 
fected by F. solam. 





Fig. 42 (Jones). Case 24. Fungal malignant glau- 
coma proceeding to massive perilimbal necrosis and 
impending rupture with scleral invasion by F. solani. 





Fig. 43 (Jones). Case 24. Continuing invasion 
and necrosis in sclera eight days after evisceration. 


sine [5-FC]), a halogenated pyrimidine 
(Fig. 44), is well absorbed orally and is re- 
markably nontoxic in human beings because 
it is not metabolized but is excreted, un- 
changed, in the urine. Fungi that have a 
permease to allow the drug’s entry and a 
deaminase to convert it within their bodies 
to the highly toxic 5-fluorouracil are highly 
sensitive to its action ( Fig. 45): they include 
Candida species and Cr. neoformans. Resis- 
tant strains occur, or may arise, especially 
with low dosages, but this is less of a problem 
with Candida than with Cryptococcus. We 
have not encountered any resistant Candida 
in the eye. The simultaneous administration 
of amphotericin B may solve the problem 
of new resistant strains and has a synergistic 
effect on C. The 


albicans.*° interactions 
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Fig. 44 (Jones). Structural formula of flucyto- 
sine and conversion by susceptible fungi to toxic 
fluorouracil (5-FU). 


among flucytosine, clotrimazole, and mi- 
conazole are still in an experimental stage. 

Flucytosine is soluble in water (1.5%) 
and nonirritating in the eye. Although drops 
may be active in the cornea, they do not give 
good results at intraocular levels and sub- 
conjunctival administrations are disappoint- 
ing. However, we have biologically measured 
levels of 10 and 40 pg/ml of flucytosine in 
the aqueous humor of patients receiving oral 
doses, 200 mg/kg/day. Oral administration, 
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therefore, is relevant to ophthalmic disease, 
We successfully treated three patients with 
orally administered flucytosine: two had 
corneal candidiasis (one already had severe 
anterior and posterior chamber invasion) 
and the other chorioretinal candidiasis. 


Case 25—A 29-year-old atopic woman developed 
a 3 X 4-mm deep white corneal ulcer in her only 
seeing eye in an area of herpetic keratitis that had 
been treated with idoxuridine and betamethasone 
drops. Ulcer scrapings revealed yeast forms and 
pseudohyphae. The eye worsened on nystatin oint- 
ment, three times daily, and there was a dense 
exudate occupying the upper pupillary area, while 
the lower was bound to the lens. Candida albicans 
was grown (mic: pimaricin, 6 ug/ml; nystatin, 6 
ug/ml; amphotericin B, 0.75 pg/ml; candicidin, 
0.75 ug/ml; hamycin, 0.75 ug/ml; Trichomycin, 
0.75 pg/ml; clotrimazole, 6 pg/ml; , flucytosine, 
0.75 ug/ml; miconazole, 12.5 ug/ml; and econazole, 
25 ug/ml). 

Intensive topical treatment with 5% candicidin 
ointment, 1% pimaricin ointment, and 0.1% hamycin 
suspension was administered every half hour. In- 
travenously administered amphotericin B therapy 
of 0.25 to 0.8 mg/kg/day, every day, gave serum 
levels ranging from 1.3 to 2.5 mg/ml. There was 
some improvement on this regimen, but after two 
weeks mounting renal and corneal epithelial toxicity 
forced a reduction in therapy, with recrudescence 
of corneal, anterior chamber, and posterior cham- 
ber disease. In the third week, visual acuity had 
deteriorated to counting fingers at 2 meters (Fig. 
46). Her regimen was changed to 196 flucytosine 
drops, every hour, and 150 to 200 mg/kg/day of 
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oral flucytosine. She improved within 24 hours 
“Fig. 47) and was continued on this therapy for 
five weeks, while receiving intensive svstemic corti- 
costeroid therapy to avert status asthmaticus. Orally 
administered flucytosine was given for two more 
weeks, when she exhibited a slight recrudescence 
three weeks ‘After cessation of the initial course. 
Visual acuity improved from counting fingers at 2 
meters to 20/70 (Fig. 48)? 

Case 26—A 57-year-old atopic woman receiving 
orally administered corticosteroid therapy for 
asthma for ten years as well as topical corticoste- 
roid preparations for rosacea keratitis developed a 
small deep white ulcer below the center of her 
right cornea. Treated with antibacterial antibiotics 
and a regimen of topical and subconjunctival cor- 
ticosteroids, the patient's deepening ulcer continued 
for four months with increasing uveitis, hypopyon, 
and raised ocular tension for which she was given 
acetazolamide (Diamox). Scrapings then revealed 
yeast and pseudohyphal forms. While an attempt 
was being made to evacuate a subconjunctival depot 
of corticosteroid, the cornea perforated; a con- 
junctival flap was raised and therapy with nystatin 
drops was administered every hour. 

Three days later, the flap retracted from the 
ulcer which was full of exudate and necrotic ma- 
terial and the anterior chamber re-formed with 
heavy flare and 34- cells. Swabbings grew a coagu- 
lase-negative S. albus and C. albicans (mic: pimari- 
cin, 6 ug/ml; amphotericin B, 0.75 ug/ml: nystatin, 
12.5 ug/ml; clotrimazole, 3 ug/ml: flucytosine, 0.75 
ug/ml; miconazole, 6 ug/ml; and econazole, 12.5 
ug/ml). She was treated with 1% flucytosine drops 
topically, every hour, and 200 mg/kg/day orally for 
ten weeks; she received only topically applied 
Hucytosine for the week preceding keratoplasty. An 
unusually intense pharmacokinetic interaction oc- 
curred between flucytosine and the acetazolamide 





Fig. 46 (Jones). Case 25. Worsening keratitis 
with anterior and posterior chamber endophthalmi- 


tis from C. albicans infection despite maximal 
amphotericin B therapy; visual acuity, counting 
fingers at 2 meters. 
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Fig. 47 (Jones). Case 25. Appearance after 24 
hours of flucytosine therapy. 





Fig. 48 (Jones). Case 25. Healed corneal scar 
with partial pupillary membrane and scar on lens: 
visual acuity, 20/70. 


she was receiving because of threatened perforation. 
Her flucytosine serum levels ranged from 48 to 
200 ug/ml, and averaged 100 ug/ml. An aqueous 
humor measurement showed a level of 55 ug/ml, 
biologically. In the first week of treatment the 
ocular cultures were negative for Candida but re 
mained repeatedly positive for the coagulase-nega 
tive staphylococcus. The suppurative keratitis and 
uveitis improved slowly, but when systemically and 
topically applied penicillin was administered, the 
patient improved dramatically. A hazardous desce- 
metocele and an organizing exudate were on the 
lens. Aqueous humor collected at the time of pene- 
trating keratoplasty, after the patient had been on 
a one-week regimen of 196 flucytosine drops, every 
hour, contained no measureable level of flucytosine 
(< 0.125 ug/ml). Oral therapy was resumed, with 
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more normal pharmacokinetic handling of the drug; 
there was minimal interaction between flucytosine 
and acetazolamide. She made a routine recovery to 
a quiet eye, with visual acuity of 20/70, and flucy- 
tosine was discontinued after ten weeks (seven 
weeks postoperatively). 

Case 27—A 26-year-old woman who was re- 
ceiving svstemic prednisolone therapy for polymy- 
ositis of two years' duration had had her daily dose 
reduced from 190 to 85 mg when she noticed black 
spots in the vision of her right eye: visual acuity 
was 20/20. There was a small white spot over the 
lower temporal artery just below the macula. Fluo- 
rescein angiography showed focal leakage from the 
lesion and nearby veins. Rapid progression of dis- 
ease with uveitis, vitreous abscess formation, and 
extension of the retinal lesion with developing 
satellite lesion reduced visual acuity to 20/100 
within a few days. An ulcerative lesion in her 
mouth and vaginal and rectal cultures grew C. albi- 
cans, although blood cultures remained sterile (mic: 
flucytosine, 0.35 ug/ml; amphotericin B, 0.75 ug/ml; 
miconazole, 1.5 ug/ml; clotrimazole, 3 ug/ml; and 
econazole, 6 ug/ml). Serum precipitins against 
C. albicans were present and agglutinins showed a 
titer of 1:64. 

Impaired renal function made amphotericin ther- 
apy undesirable. She was treated with flucytosine, 
200 mg/kg/day for ten weeks, and half this dose 
for eight more weeks. The serum levels of flucyto- 
sine ranged between 50 and 70 ug/ml during ad- 
ministration of the full dosage, and 30 to 40 pg/ml 
during half-dose administration. The anterior 
vitreous cavity cleared fairly promptly although 
the inflammatory exudate increased in the posterior 
vitreous cavity. A localized detachment of the 
vitreous cavity developed over the lesion and debris 
accumulated on the posterior vitreous face. Within 
six weeks the retinal lesion became less elevated 
and leakage of fluorescein from the retinal veins 
ceased though it persisted from the lesion. Visual 
acuity had improved to 20/70. The retinal lesion 
was flat and hemorrhages were visible in its base, 
after 12 weeks of therapy. By the 15th week the 
vitreous cavity was clearing well and visual acuity 
was 20/30. The patient was observed for a year and 
maintained a visual acuity of 20/20. 


Flucytosine (200 mg/kg/day, and 1.5% 
aqueous drops, every hour), is the drug of 
choice for intraocular and deep corneal in- 
fections by Candida species if the patient’s 
fungus is not resistant to the drug. Therapy 
must be maintained for 12 to 32 weeks, com- 
bined with amphotericin B or possibly clotri- 
mazole or miconazole. 


DISCUSSION 


The following points must be considered 
when managing an individual case of kerato- 
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mycosis. The balance between host and in; 
vader may be delicately poised and may 
lie in favor of either one or the other, so 
that some fungal corneal infections probably 
recover spontaneously; others, need only 
minimal help from poorly penetrating 
polyenes, or a boost to host defenses from a 
conjunctival flap, whereas other cases end 
disastrously unless a highly effective, non- 
damaging, and well-penetrating antifungal 
regimen is directed against each fungus at 
the earliest possible moment. In some cases 
with intraocular invasion, this medical treat- 
ment may be combined with excisional kera- 
toplasty or evacuation of the posterior cham- 
ber and anterior vitreous body. ° 

A highly effective and nondamaging com- 
pound is available for most cases. Neverthe- 
less, some drugs that can save sight and eyes, 
in otherwise hopeless cases, have not yet been 
approved in many countries. Moreover, it 
will probably take time before a highly effec- 
tive drug that acts against all ocular fungi 
is available. Meanwhile, there will be a con- 
tinuing, but diminishing, place for the older 
and less potent polyene antifungals, espe- 
cially pimaricin, amphotericin B, and others, 
in managing a residue of cases that should 
be readily identifiable by antifungal sensi- 
tivity tests. 

When choosing antifungal drugs for in- 
dividual fungi, as with bacteria, one institutes 
specific therapy on the basis of the probable 
sensitivities of a given species ; but the sensi- 
tivity that occurs within species is so varied 
that therapy must be based on the sensitivity 
testing results of each patient's fungus. Our 
laboratory will provide test results on any 
ocular fungus.* While awaiting these results, 
the ophthalmologist should treat the infection 
intensively with pimaricin, or any other rec- 
ommended drug. 


* Cultures should be sent airmail to Professor 
Barrie Jones, Institute of Ophthalmology, Moor- 
fields Eye Hospital, City Road, London, ECIV 
2PD, England, suitably packed, and marked "Ur- 
gent diagnostic medical specimen: no commercial 
value.” 
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Fig. 49 (Jones). Cumulative percent ocular Candida isolates sensitive to various 


antifungal drugs. 


Candida species—Flucytosine is the drug 
of choice for C. albicans infections, other 
than those isolates that may be resistant to it 
(Fig. 49). Clotrimazole and miconazole 
are highly active against a proportion of 
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Candida infections and penetrate sufficiently 
well for most Candida infections. Intrave- 
nously administered amphotericin B prob- 
ably has a place in treating intraocular 
candidiasis, combined with flucytosine. 
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Fig. 50 (Jones). Cumulative percent ocular Aspergillus isolates sensitive to various 


antifungal drugs. 
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Fig. 51 (Jones). Antifungal sensitivities of three 
Aspergillus ocular isolates showing differing sensi- 
tivities to various drugs. 


Aspergillus species—Clotrimazole is the 
drug of choice for Aspergillus infections 
(Fig. 50). Miconazole and econazole are also 
highly active and are preferable for some 
Aspergillus infections (Fig. 51). 

Various ocular fungi—Choosing an initial 
management for individual fungal infections 
(Fig. 52)—other than Candida, Aspergillus, 
or PFusarium—wil be easier when exten- 
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sive isolate testing becomes more common. 
Meanwhile, ophthalmologists who encounter 
infections by the following filamentous ocu- 
lar fungi—Alternaria, Cladosporium, Dre- 
schlera, Fonsecaea, Helminthosporium, Pas- 
cilomyces, Penicillium, and Phialophora— 
should use miconazole, econazole, possibly 
clotrimazole, and occasionally thiabendazole 
therapy, if pimaricin fails while awaiting the 
sensitivity test results. 

Fusarium species—We do not yet have a 
drug that is nonirritating, penetrates well, 
and is highly active against many F. solani 
and other Fusarium species (Fig. 53). Treat- 
ment of Fusarium infections should always 
begin with pimaricin. Clotrimazole, rhicona- 
zole, thiabendazole, and econazole are valu- 
able in some cases, as indicated by sensitivity 
tests. 

There are many ocular Fusarium isolates, 
but many are experimental compounds pres- 
ently unavailable for human use, and many 
may be unsuitable for ocular use. One sub- 
stance that deserves further investigation is 
furidazole 2-(2 furyl) benzimidazole, an 
agricultural antifungal used for plant dis- 
ease, caused by F. nivale and F. culmorum, 
that is configurationally similar to thiabenda- 
zole. 

To determine the efficacy and acceptability 
of new antifungals, we treated several pa- 
tients each with a single drug selected by us- 
ing the in vitro antifungal sensitivity of the 
patient's fungus and pharmacokinetic con- 
siderations. Beneficial combinations of drugs 
for ocular use are still in experimental stages. 

Although present drugs cure many cases 
of oculomycosis, many challenging fungi re- 
main, especially the Fusarium species; de- 
velopment of new drugs should concentrate 
on fungi that are resistant to present anti- 
fungals. . 

The very existence of effective dfugs for 
most fungi forces us to define the magnitude, 
distribution, and etiology of suppurative loss 
of eyes following ocular trauma in the less 
medically advanced nations. More eyes are 
lost to fungal infections in tropical rural areas 
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Fig. 52 (Jones). Cumulative percent ocular fungi isolates, other than Candida, 
Aspergillus, and Fusarium, sensitive to various antifungal drugs. 


than reports indicate, because diagnostic 
facilities are not available and, without treat- 
ment, there has been little point in the pur- 
suit of precise causation, Simple diagnostic 
culture kits, distributed in these areas, may 
provide data to guide the provision of com- 
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bined antibacterial and antifungal prophy- 
laxis for people in high-risk occupations. 
To overcome the problems of low water 
solubility, oily solutions or ointment may be 
used. Ocular therapeutic drug delivery sys- 
tems are being tested. Although miconazole 
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Fig. 53 (Jones). Cumulative percent Fusarium isolates sensitive to various anti- 
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is somewhat irritating as a watery suspension, 
a patient with an A. fumigatus infection re- 
covered dramatically while wearing a device 
(Fig. 36), with a steady delivery rate of 
6 ug of miconazole per hour, without dis- 
comfort. 

The drugs we now have are powerful and 
nondamaging, some broad in action, others 
highly specific. But this specificity demands 
speed in sensitivity determination and pre- 
cision in use. Few fungal infections of the 
eye are so trivial that they can be managed 
lightly, nor are they so severe that they 
should be despaired of, provided they are 
treated at a center with the combination of 
required skills. 


SUMMARY 


Effective antifungal therapy must be long- 
term, nondamaging, penetrating to the eye, 
and highly active against each patient's fun- 
gus. Results of antifungal sensitivity testing 
of 61 collected ocular fungal pathogens and 
observations in 25 cases treated with one 
of the nonpolyene antifungal drugs indicated 
that infection was rapidly controlled and 
eradicated with restoration of visual acuity, 
determined by the degree of disorganization 
present at the time of commencement of 
rational specific antifungal therapy. 

Pimaricin has the widest spectrum, a 
medium level of activity, and rather poor 
penetration but is recommended as an 
antifungal prophylactic and as first-line ther- 
apy for ocular fungal disease while awaiting 
identification and sensitivity testing of the 
fungus. Flucytosine combined with ampho- 
tericin B, or possibly with clotrimazole or 
miconazole, is recommended for Candida 
infections. Clotrimazole is the drug of 
choice for Aspergillus species although 
miconazole and econazole are more effec- 
tive with some isolates. Miconazole and 
econazole are recommended for miscel- 
laneous filamentous fungi although clotrima- 
zole or thiabendazole are superior in some 
cases. Each of these drugs may be useful 
in patients infected with Fusarium who do 
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not respond to pimaricin. In these cases 
drug use should be guided by the results of 
antifungal sensitivity testing. In addition to 
medical antifungal therapy some eyes may 
require excisional keratoplasty with the lens 
removal and evacuation of the posterior 
chamber and anterior vitreous cavity. 
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THE RANDOMIZED CONTROLLED CLINICAL TRIAL 


NATIONAL EYE INSTITUTE WORKSHOP FOR OPHTHALMOLOGISTS 


FOREWORD 


FRED EDERER, M.A. 
Bethesda, Maryland 


In the years after World War II, a new 
method of clinical investigation came into 
being—the randomized, controlled clinical 
trial. According to this method, the treatment 
of disease is studied in carefully defined 
groups of patients according to an experimen- 
tal design that avoids a variety of biases so 
results are amenable to statistical analysis. 
In addition to a treated group, there is also 
a comparison (control) group; selection of 
treated and control groups is made by a ran- 
dom procedure; to prevent bias in the assess- 
ment of the outcome of treatment, the ex- 
aminer—and, if possible, the patient—is 
“masked” as to the identity of the treatment ; 
diagnostic and therapeutic procedures are 
well defined ; the number of patients studied 
is adequate to provide statistically meaning- 
ful results; and appropriate biometric meth- 
ods are used to analyze the data. The tech- 
nique has been more rapidly accepted and 
used by medical than by surgical investiga- 
tors. 

In an effort to acquaint ophthalmologists 
with the randomized, controlled clinical trial, 
the National Eye Institute organized a work- 
shop at the meeting of the Association of 
University Professors of Ophthalmology 
(AUPO), Nov. 6, 1973, in Washington 
D.C. Publication of the proceedings should 
help vision research workers become better 
acquainted with the principles involved. Our 
hope is that it will benefit both those who con- 
duct therapeutic trials and those who depend 
upon the results reported by others. The dis- 
cussion sections of this publication include 
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questions and comments from the floor. 

The workshop was not intended to cover 
detailed methods of clinical trials, but only 
the principles. A second workshop cover- 
ing specific techniques may be desirable. 


INTRODUCTION 


CARL Kuprer, M.D. 
Bethesda, Maryland 


Both the National Eye Institute and the 
AUPO are interested in clinical reeearch and 
in developing new and improved diagnostic 
and therapeutic approaches to eye disease. It 
is particularly important to discuss clinical 
trials because of the importance of clinical 
research to ophthalmology, and one of the 
most important and most powerful tools 
available to the clinical investigator is the 
clinical trial. The National Eye Institute's 
emphasis on clinical research, and particular- 
ly clinical trials, is best seen by the commit- 
ment that we and the research commuity have 
made to the cooperative Diabetic Retinopathy 
Study. This represents the single largest 
commitment of resources of the National Eye 
Institute, well over a million dollars a year. 
It is, therefore, appropriate to hold a work- 
shop on clinical trials. 

Many of you will be directly participating 
in future clinical trials. Even if you were not 
to participate, having the knowledge and 
ability to evaluate critically the results that 
come out of clinical research would enable 
you to know what is the best approach to 
diagnosing and treating the eye diseases you 
see in your everyday clinical activities. 

The papers following will cover in a, brief 
but comprehensive manner the main points 
of the design, problems, and goals of the clin- 


ical trial. 


Dr. Kupfer is director of the National Eye In- 
stitute, Bethesda, Maryland. 
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ETHICAL ASPECTS OF CLINICAL TRIALS 


Tuomas C. CHALMERS, M.D. 
New York, New York 


It is more ethical to randomize a patient 
into either standard therapy or a new therapy 
than it is to give the patient a new or the stan- 
dard therapy as if we knew that one or the 
other was better, when either might actually 
be more harmful than beneficial. 

I learned this lesson the hard way when 
I treated many patients incorrectly because 
I did not know about controlled clinical trials, 
and that is why I decided to devote my life 
to convincing students and physicians of the 
crucialeimportance of randomized controlled 
trials. Thé Figure illustrates the need for 
more controlled studies of bleeding peptic 
ulcers. All of the papers describing therapy in 
25 or more patients published between 1930 
and 1968 were reviewed.’ Despite the intro- 
duction of penicillin and numerous other 
antibiotics, blood transfusions, good electro- 
lyte therapy, and all the factors we consider 
tools of modern medical therapy, the overall 
mortality was the same in the 1950s as it was 
in the 1930s, and yet the percentage of pa- 
tients “saved” by emergency surgery has 
gone up steadily. 

There have been three controlled trials of 
emergency surgery for bleeding peptic ulcers ; 
all three were negative and showed no benefit 
of emergency surgery.?** However, the three 
were not good controlled trials because too 
many of the patients randomized into sur- 
gery did not receive it, and too many of the 
patients randomized into medical therapy 
were operated on. Also, the average age of 
patients with peptic ulcer is increasing and 
mortality is directly proportional to age. If 


Dr. Chalmers is president, Mt. Sinai Medical 
Center, and, dean, Mt. Sinai School of Medicine, 
New York, New York. 
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we were not treating patients more effective- 
ly, it 1s conceivable that the overall mortality 
would increase, because the patients are 
older ; because it remained the same, we must 
be treating patients more effectively. But 
even if we assume we are saving more pa- 
tients, how do we know the difference is not 
due more to the availability of blood trans- 
fusions and antibiotics than of emergency 
surgery? It would be more ethical to do a 
well-randomized clinical trial than to operate 
early on one third or more of the patients as 
if we knew that surgery gave them a better 
chance. We need more clinical trials in this 
field. 

Coronary artery surgery 1s now being done 
in most major hospitals in the United States. 
As of 1970, there were 45 investigators who 
had written 77 papers reporting the results 
on 5,113 patients.” There had been two con- 
trolled trials and both of them were negative. 
However, they both were of an inferior op- 
eration, internal mammary ligation. There 
has been a good controlled trial of the more 
modern operations going on in the Veterans 
Administration for over five years. That the 
results have not been reported suggests the 
differences are not striking, and yet the op- 
eration is already being done as a “life sav- 
ing" procedure in patients with impending 
infarction. It would be more ethical to ran- 
domize these patients in whom there is real 
doubt about the precision of diagnosis and 
treatment. 

A less common but more poignant example 
1s the performance of jejunal bypass for pa- 
tients with obesity. By 1971, 18 published re- 
ports described the operation in 340 patients. 
Of these patients 95% had successful weight 
loss, and all were selected from among pa- 
tients who had had trouble losing weight ; but 
there were 70% postoperative complications, 
596 mortality from the surgery, and now, 
years later, a number of patients have cir- 
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Figure (Chalmers). Mortality and emergency surgery rates for bleeding peptic ulcer. 
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rhosis of the liver, clearly as a result of the 
surgery.? If this rate increases, the operation 
may have to be abandoned. It would have been 
more ethical to have randomized these pa- 
tients and only operated on one half of them, 
and thus determined whether or not discom- 
fort and death from cirrhosis was a greater 
risk than continuing obesity, especially since 
occasional patients finally diet successfully. 
An example illustrating the ethical prob- 
lems in medical therapy is the University 
Group Diabetes Program (UGDP).' Its 
genesis was based on the idea that the in- 
creased rate of cardiovascular disease in pa- 
tients with diabetes may be due to their ele- 
vated blood glucose, and, therefore, if their 
blood glucose could be lowered, complications 
might be reduced. The study revealed just the 
opposite: that patients on tolbutamide—and 
also in another part of the study, on phen- 
formin*—have a significantly increased mor- 
tality, especially from cardiovascular causes, 
when compared with a placebo or with two 
different doses of insulin. The ethical aspects 
of this are interesting because, throughout 
the six to eight years' duration of the study, 
clinicians were using the drugs in steadily in- 
creasing numbers as if they had been proven 
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to be effective. Was it ethical to be randomly 
assigning patients to a placebo? As it became 
apparent that tolbutamide might be killing 
rather than saving more people, there emerged 
a serious ethical problem with regard to 
when to stop the study. Should the UGDP 
investigators keep their patients on the drug 
at jeopardy because, if they stopped too soon, 
physicians throughout the country would not 
be sufficiently convinced to protect their pa- 
tients from the increased danger by stopping 
the drug? They waited until the results were 
statistically significant, at which time the sur- 
vival curves were still diverging. They could 
not continue treating patients at increased 
risk, yet they were broadly criticized for stop- 
ping too soon. 

We now have the ethical problem that since 
1969, when this study was reported and wide- 
ly criticized as being a poor study, an idea 
with which I disagree, it has been generally 
agreed that there is a need for more studies. 
But none have been started. The feasons are 
twofold: Some doctors think it would be un- 
ethical to deprive patients of tolbutamide in 
spite of the UGDP study, and others think 
it would be unethical to put people on tol- 
butamide because of the study. Meanwhile, 
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qs a result of the "ethical" practice of medi- 
cine, gross sales of oral agents have steadily 
climbed. The only conclusion one can draw 
is that we should have had multiple studies 
started simu]taneously when the drugs were 
first introduced, so we could answer the 
therapeutic questions before the ethical prob- 
lems became insurmountable. 

In all fields with which I am familiar less 
than 20% of the therapeutic trials are well 
controlled. Why? They are more work, but 
that is not a valid reason. Ignorance of tech- 
niques is possible, but I think it is a diminish- 
ing reason, as more and more people are 
learning the techniques. The impatient search 
for the ultimate cure is certainly a problem 
in the cancer field? but not so much in other 
fields. Ethical quandaries about randomiza- 
tion are important, but I am confident that 
clinicians will eventually admit that it is more 
ethical to randomize when they do not have 
the data on which to base rational decisions. 

The so-called pilot study is a trap that may 
be the major factor leading to the lack of de- 
cent randomized controlled trials in the eval- 
uation of new therapies. Unfortunately, when 
a physician decides he has an exciting new 
therapy, he usually feels that he cannot start 
a controlled trial immediately because he is 
not sure of the dose and the patients to se- 
lect; so he does a pilot study of consecutive 
patients. That prevents him from ever doing 
a randomized controlled trial for one of three 
reasons: He is so impressed with the efficacy 
of the drug in the uncontrolled trial that he 
cannot do a study for ethical reasons, and he 
publishes his "excellent" results in a prelimi- 
nary paper. He concludes that a controlled 
trial should be done, but he does not do it 
because he is convinced that the drug works. 
It is often ten years before other clinical in- 
vestigators, stimulated by a lack of success 
in les$ well patients, report equally uncon- 
trolled negative series or finally do a con- 
trolled trial. A second possibility is that the 
originator of the therapy cannot do a con- 
trolled trial because the treatment seems so in- 
effective that he decides he cannot subject 
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more people to it; yet it is entirely possible 
that it 1s the selection of patients who receive 
the treatment rather than the treatment itself 
that is at fault. This is especially true in the 
case of drastic "last resort" therapies. When 
the patients respond poorly, it may be due to 
either the selection or the therapy. At any 
rate, the therapy appears so unfavorable that 
a controlled trial would be unethical. The 
third possibility is that the therapy appears 
similar to other therapies, and the investi- 
gator has no incentive to spend his time do- 
ing a controlled trial to prove that a sug- 
gested therapy is no different from the stan- 
dard. The investigator might as well find an- 
other new therapy and start a new uncon- 
trolled pilot trial. The only way to avoid this 
trap is to randomize the first patients. 

It is argued that early randomization is 
unfair to the new therapy because it is being 
compared in an undeveloped state with a 
standard therapy that has been optimally 
worked out. Therefore, one should treat a 
consecutive series of patients to develop the 
new therapy and, in the case of new opera- 
tions, improve the technique. Only after the 
doctor is satisfied with the new treatment 
should he contemplate a controlled trial. But 
then it is too late! It would then be unethical 
to deprive patients of the new therapy that 
now completely satisfies its discoverer, and 
it would take too long before he could in- 
form the medical profession of his discovery. 
Yet, there are serious ethical problems in the 
uncontrolled pilot study. The patient is asked 
to volunteer for the development of a new 
therapy, so patients who follow him can have 
a 50-50 chance of not receiving that therapy. 
Yet the doctor who does a pilot study wants 
his patient to receive what he thinks is worse 
than standard therapy, because if he did not 
think so, he would be willing to randomize 
from the beginning. In other words, there is 
an ethical problem in the selection of the ini- 
tial patients for a new therapy, especially 
when it is a drastic therapy, as some surgical 
and medical treatments may be. Assuming 
the new treatment might be better from the 
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start, randomization would give the patient 
a 50-50 chance of receiving the better treat- 
ment. 

If consent were truly informed, some 
sensible patients might refuse to sacrifice 
themselves for development purposes; they 
might refuse the standard therapy if they 
knew how little data there were to justify it. 
Obviously, the truly informed patient would 
prefer to volunteer for a randomized clini- 
cal trial. 

The “almost significant difference" phe- 
nomenon presents a serious ethical problem. 
What does one do when trends develop in 
a controlled study? How does one continue 
to put patients into a study when the ethical 
basis for entering them by randomization is 
that they have a 50-50 chance of getting the 
best therapy, and there is now an 80 to 94% 
chance that one treatment is better than the 
other? I know of no solution to that problem 
other than to keep the results of the study 
from the investigator until a peer review 
group, not taking care of the patients, makes 
the decision that the study should stop. Pa- 
tients entering controlled trials should be in- 
formed of the mechanisms to be used in as- 
suring their safety as the study progresses. 

As indicated above, when to stop a con- 
trolled trial is an ethical problem of the first 
magnitude. I am convinced the investigator 
must have no knowledge of emerging trends 
and that a policy advisory committee must 
follow the data with great care and signal the 
time to stop. 


DISCUSSION 


Dr. HERBERT E. KAUFMAN, University of 
Florida: If someone does a fair amount 
of clinical research, at least in Phase 1 
with new drugs, it has been my experience 
that you must try them on some people to 
find out how they are tolerated and what 
kind of problems you are going to run 
into before it is really reasonable to lock 
yourself into a clinical trial. Once a study 
begins, randomization is not really going 
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to work unless you lock yourself to a pro- 
tocol. : 


Dn. CHALMERS: If you are asking a limited 
question, which 1s: What is the dose re- 
quired to give a certain pharmacologic but 
not therapeutic effect, then you still ought 
to do a randomized study ; but it ought to 
be randomized between two or three doses 
rather than starting off with one alone. If 
you are asking about toxicity, especially in 
sick patients, you still ought to do a ran- 
domized study because you cannot really 
distinguish, certainly the cancer field is an 
example of this, between the toxicity of the 
drug and the toxicity of the disease. I ad- 
mit that for setting a dosage within a range 
of blood levels, you do not need a control 
who does not receive the drug. But once 
you are going to give a certain dose, to 
demonstrate a certain beneficial or toxic 
effect on the course of the disease, you 
must randomize, even though it is still a 
pilot study. 


QuzsTION: Here is a philosophical situation. 
Imagine something so wonderful that you 
can tell immediately in a pilot study it is 
better than what you have done before. 


Dr. CHALMERS: Penicillin for pneumonia, | 
vitamin B,. for pernicious anemia, insulin 
for diabetes acidosis ; there may be one or 
two other situations in the whole history 
of medicine where this is true; yet there 
are thousands of new therapies introduced 
every year, and less than one out of many 
thousands turns out to be that successful. 
So the argument does not often apply. 


Dr. BERNARD SCHWARTZ, Tufts University: 
Doesn't the technique of sequential analy- 
sis really take the bite off some of the ethi- 
cal problems? 


Dr. CHALMERS: About when to stop? Yes, 
if you have the sort of situation where 


VOL. 79, NO. 5 


both pairs will give you a fairly early an- 
swer. However, once in a while the line 
crosses the significance level and then 
bounces back again. Of course, you set the 
limits you want beforehand. 


Dr. KAUFMAN: I think it must be obligatory 


to use that technique. 


Dr. CHALMERS: Except that the investigator 


can't look at the results. The sequential de- 
sign really dramatizes the way the last pa- 
tient is at risk in order to demonstrate the 
good of the whole. 


Mr. FRED Eperer, National Eye Institute: 


If youre talking about sequential analy- 
sis, by all means, yes. Medical ethics re- 
quire that you analyze the data from a trial 
continually for both beneficial and toxic 
effects. But if you are talking about sequen- 
tial designs, that is, studies designed with 
a predetermined stopping rule, then such 
designs, in my experience, rarely have use- 
ful application. The usual assumption in a 
sequential design is that the result will be 
judged on a single response variable and 
this is rarely feasible. Most of the time 
you are concerned with a whole host of 
effects of the drug or treatment, and usual- 
ly all these effects must be considered in 
arriving at the decision to stop the trial. 
Generally, one cannot predetermine the 
best method of analysis. This usually comes 
out after you have studied the data over 
a period of time. 


Dr. KaurmMan: Do you have any comment 


on the correspondence about administra- 
tive significance as opposed to statistical 
significance 22914 


Dr. CHALMERs: I dislike the concept. It is 


highly unethical to demur to administra- 
tive significance (significance that has 
overall socioeconomic rather than individ- 
ual health care implications). The only 
condition for getting a patient to enter a 
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study, as I have said before, is that he has 
a reasonable opportunity of receiving ben- 
efit, and if he is only entering a study in 
order to prove something for all future pa- 
tients, he should fully understand that he 
is a true volunteer. But it is unfair to make 
a sick patient a true volunteer. I think you 
need careful peer review before you do 
that. 


QuEsTION: Recent court decisions make it 


almost mandatory that you give the patient 
some sort of abbreviated medical school 
background in order to enter the study. I 
would like to have your opinion on a sham 
operation if you are really going to do 
double-blind studies. Are you justified in 
doing such an immoral thing as going all 
the way in and not doing the operation? 


Dr. CHaLMERs: Sham operations are not 


only unethical, but they do not give you 
the answer you are after. Patients will and 
should never accept a sham operation as 
treatment, so there is no justification for 
comparing specific surgery with sham sur- 
gery. The question you are asking is: What 
is the difference between no surgery and 
surgery? If you find there is a difference, 
then you have a dilemma in deciding 
whether it is the incision or the actual per- 
formance that makes the difference, and 
that may be a difficult problem. A sham 
operation, however, is asking a patient to 
undergo a great deal for other people. With 
regard to informed consent in research, the 
only answer I know is to recognize that the 
problem should be handled no differently 
from the way it is handled in the ordinary 
practice of medicine, Doctors who give oral 
hypoglycemic agents to their patients are 
not now required to explain that the only 
well-controlled trial indicates the drug 
shortens life; that the only studies indicat- 
ing they do not shorten life are poorly done 
and contain small numbers. If doctors were 
required to obtain informed consent after 
indicating how little hard evidence there 
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was for each standard therapy, there would 
not be this great dichotomy between in- 
formed consent for research and informed 
conseut for practice. Somewhere between 
is a reasonable informed consent for both. 
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WHY DO WE NEED CONTROLS? WHY DO WE NEED TO RANDOMIZE? 


FRED EpERER, M.A. 
Bethesda, Maryland 


A controlled clinical trial is a scientific ex- 
periment. In the ideal scientific experiment, 
there is an experimental group and a control 
group, that is, a comparison group, and the 
two groups are identical in every respect ex- 
cept for the experimental treatment. Then 
any difference in outcome must be attributable 
to the difference in treatments. 

Most clinical trials in the history of medi- 
cine have been uncontrolled. The usual prac- 
tice has been to treat a series of patients with 
a new treatment and then form an impres- 
sion, or opinion, as to whether the results are 
excellent, good, same as before, or bad. If 
the results are excellent or good, they are 
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more likely to be published than if they are 
indifferent or bad. Negative findings lack 
glamour. 

When a treatment is dramatically effec- 
tive, no controls may be needed. The first 
case of penicillin treated in this country pro- 
vided strong indications of its remarkable 
therapeutic potential. But how many penicil- 
lins have we had? Usually we are concerned 
with much smaller effects. While the truth 
may eventually emerge from a series of un- 
controlled trials, this is at best an inefficient 
process. And the danger is that the truth may 
never emerge. Photocoagulation treatment to 
prevent blindness from diabetic retinopathy’ 
and screening for early diagnosis of cervical 
cancer are two widely used, costly procedures, 
the values of which remain inadequately sub- 
stantiated. Of the latter, Geoffrey Rose? re- 
cently said: 

It is now clear that a definite answer to this 


major question could only have been obtained 
by a controlled trial of early diagnosis by cer- 
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vical smear versus clinical diagnosis of invasive 

e disease. Such a trial seems no longer possible 
either ethically or practically. We are now com- 
mitted to continuing a costly screening service 
and shall never know whether it is doing little 
or much to control the fatal forms of the dis- 
ease. 


I would like to give three examples illus- 
trating the difficulty in drawing conclusions 
from uncontrolled studies (Table 1). This 
is from a study of antihistamines in the treat- 
ment of the common cold.* Of colds under 
one day's duration, 13.4% were cured and 
68.2% were cured or improved. Is that good, 
bad, or indifferent? Without controls, the in- 
vestigator would have to search his memory 
about past results in untreated cases. In place 
of objéctive evidence, we would have a sub- 
jective, intuitive impression, that is, one per- 
son’s opinion as to whether the results are 
excellent, good, or no better than before. For- 
tunately, the study in question did use con- 
trols—randomized controls, at that—in the 
form of placebos. The placebo results were 
essentially the same as the antihistamine re- 
sults. 

The second example comes from the Na- 
tional Diet-Heart Study, which attempted to 
assess the influence of several randomized, 
double-blind diets on serum cholesterol (Ta- 
ble 2).* The results from two of the partici- 
pating centers showed percent serum choles- 
terol changes in middle-aged men after the 
start of two somewhat different experimen- 
tal diets, B and C, and a control diet, D. 
Without the control diet we would be tempted 
to conclude that the diets were more effective 
in Minneapolis-St. Paul than in Oakland. 
But after subtracting the control results, the 
net experimental effect is about the same in 


TABLE 1 


COLDS UNDER ONE DAY'S DURATION* 
———————MM————————— 
Pa? Cured, Cured or 
% Improved, % 

pe Ee ns EON 

Antihistamine 13.4 68.2 

Placebo 13.9 64.7 
ES. TOW ICTU OR CO Y TP TC RN NN 

* Results on second day following treatment. 
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TABLE 2 
NATIONAL DiET-HEART Stupy* 


Minneapolis- 





Diet St. Paul Oakland 
B —14.7 —11.0 
€ —15.5 —10.9 
D — 7.3 — 1.8 





* Mean percent serum cholesterol change. 


the two cities: 8 or 9%. The cause of the 
greater Minneapolis-St. Paul drops in all 
groups was never explained. It might have 
been some coincidental occurrence, such as a 
seasonal influence. 

From results of another double-blind diet- 
heart study conducted over an eight-year pe- 
riod it appears that the experimental diet be- 
came more and more effective as the study 
progressed (Figure).* But the people on the 
control diet also showed a progressive serum 
cholesterol decrease over the eight years. We 
may not know how to explain these decreases. 
The important point is that a true measure 
of the effectiveness of an experimental treat- 
ment is obtained not from the treatment alone, 
but by comparing it with a control. 

Examples of these kinds led Professor 
Hugo Muench of Harvard University to 
formulate his Second Law: "Results can al- 
ways be improved by omitting controls." 

The last example again illustrates how co- 
incidental occurrences, in the absence of con- 
trols, can lead to a misinterpretation of an 
observed effect. During World War II res- 
cue workers, digging in the ruins of an apart- 
ment house blown up in the London blitz, 
found an old man lying naked in a bathtub, 
fully conscious. He said to his rescuers: “You 
know, that was the most amazing experience 
I ever had. When I pulled the plug and the 
water started down the drain, the whole 
house blew up.” 

The next question is: Why do we need to 
randomize? Before answering we should ex- 
plain what randomization means. It means 
that the choice of treatment for each unit 
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Figure (Ederer). Changes in serum cholesterol in a controlled, double-masked diet trial. (From Dayton 


and associates.) 


(for example, patient, eye) should be made 
by an independent act of randomization, such 
as the toss of a coin or the use of a table of 
random numbers. We randomize because it 
prevents any possibility of bias and it is by 
far the best method to date to make the groups 
we want to compare as similar as possible. 
But why take blind luck? Why not match the 
groups on important prognostic factors, such 
as age, sex, and severity of disease? The an- 
swer is that we can match only on factors we 
know, or believe, to be important. We cannot 
match on factors we do not know about. Sec- 
ondly, we can only match on factors we can 
observe or measure. We cannot match on fac- 
tors we cannot observe or measure. Random- 
ization tends to match on all factors, prog- 
nostic and nonprognostic, observable and not 
observable, measurable and not measurable. 

The Coronary Drug Project illustrates 
how effective randomization is in matching 
groups (Table 3).? The percentage at base- 
line with ten given findings is nearly identical 


in the Atromid-S and placebo groups. The 
publication lists 44 such findings. 

Suppose we do not randomize. What kinds 
of trouble does that get us into? A number of 
alternatives to randomization have been used. 


TABLE 3 
CORONARY DRUG PROJECT 


Percent with Given 
Baseline Findings 


Atromid-S Placebo 


Age 245 85.2 85.2 
Race, nonwhite 6.5 6.8 
Risk group 2 (high risk) 33.8 34.3 
22 previous myocardial 

infarctions 18.0 19.9 
212 months since last myo- 

cardial infarction 85.3 . 80.1 
Electrocardiogram, Class 1 ag 

or 2 Q waves 83.6 83.3 
Definite angina pectoris 47.1 46.5 
T-wave 50.7 49.5 
Relative body weight 21.00 87.9 87.9 
Cigarette smokers 39.0 37.9 
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One of these is to use unplanned controls. 
Some patients are given a drug, and some 
are not. The drug may be given to clinic pa- 
tients and private patients may serve as con- 
trols, or vice versa. Whatever the method of 
selection, the basic question is whether the 
two groups are comparable, and with un- 
planned controls this question cannot ever be 
answered affirmatively with assurance. 

A sea captain was given samples of anti- 
nausea pills to test during a voyage. The need 
for controls was carefully explained to him. 
Upon return of the ship, the captain reported 
the results enthusiastically. “Practically every 
one of the controls was ill, and not one of the 
subjects had any trouble. Really wonderful 
stuff.” A skeptic asked how he had chosen 
the controls and the subjects. “Oh, I gave the 
stuff to my seamen and used the passengers 
as controls.”?° 

Not only are unplanned controls hazardous, 
but when a randomization procedure is de- 
veloped, it is essential to adhere strictly to it. 
The investigator is sometimes tempted to de- 
part from the randomization procedure, par- 
ticularly when he doubles as therapist. The 
1930 Lanarkshire milk experiment, which 
involved 20,000 school children, was a test of 
the effect of extra milk on their height and 
weight. Selection of the 10,000 subjects and 
10,000 controls was left to the teachers, in 
some cases “by ballot,” in others on an alpha- 
betical system. But there was an escape clause: 
the teachers were allowed to “improve” the 
selections if they considered them unbalanced. 
It was discovered afterward that sympathies 
had biased the selections so that at the outset 
the controls were heavier and taller than the 
experimental subjects. As a result, the ex- 
periment “. . . failed to produce a valid esti- 
mate of the advantage of giving milk to chil- 
dren: ,., 22 

Studies ‚have been done in which patients 
are alternated between treatments A and B 
or in which selection is determined by whether 
the hospital number or the day of the month 
is even or odd. While many clinicians believe 
these methods to be random, in fact they are 
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not. A post-World War II multi-clinic trial 
of anticoagulant therapy used the day-of-the- 
month method, and it was discovered that 
more patients than expected were admitted 
on odd days. The investigators reported that 
"as physicians observed the benefits of anti- 
coagulant therapy, they speeded up, where 
feasible, the hospitalization of those patients 
. .. Who would routinely have been hospital- 
ized on an even day in order to bring as many 
as possible under the odd-day deadline"? 

Another method is to select controls from 
among those who refuse the treatment. Again 
we must ask: Are the two groups comparable 
in all relevant respects? It has been shown 
that volunteers and nonvolunteers tend to dif- 
fer in a number of ways.’ 

Still another method that has been used is 
to use one treatment in one center, and an- 
other treatment in a second center. The Diet- 
Heart Study example illustrated the kinds of 
difficulties we can encounter ( Table 2). Hos- 
pitals differ in kinds of patients, in kinds of 
doctors, and in kinds of ancillary care, but 
these differences are often not obvious. Sup- 
pose diet B had been administered at the Oak- 
land Center and C at the Twin Cities Center. 
It would have been concluded that C is more 
effective than B. Sometimes differences are 
subtle and escape notice. I have another anti- 
nausea example. Two drugs and a placebo 
were tested in several boats. It was argued 
that all boats were alike and that they would 
run parallel courses. But the designers of the 
experiment insisted that all remedies be used 
on each boat, and this is how it was in fact 
done. The results were interesting: they 
showed that all the men on one boat had 
lower illness rates for each remedy than the 
men on the other boat. It turned out that this 
boat carried a different ballast. No one would 
have bothered to look for the ballast differ- 
ence if the boat had contained a single rem- 
edy.1* 

Another favorite method is the historical 
control. A new treatment is tried on a series 
of patients, and case records are drawn from 
the same clinic for a previous period when 
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the old treatment was used. Again, the fun- 
damental assumption is that the two series 
are alike in all relevant respects, and this is 
impossible to prove. Many things can change 
over time, and often these changes are subtle 
and difficult to detect.1*-1° 

When coronary care units were introduced 
in the 1960s, attempts were made to compare 
mortality from coronary heart disease in 
these units with previous experience in the 
same hospitals. But referral practice had 
changed: more, and undoubtedly different, 
types of patients were admitted after the 
coronary care units were opened. In ophthal- 
mology, similar changes in referral patterns 
can occur gradually as an ophthalmologist 
becomes better known or more rapidly after 
he acquires a new instrument, such as a laser. 

When conditions permit, a patient may be 
used as his own control, and this is usually 
an advantageous experimental design. In the 
case of monocular treatment, one eye may be 
treated while the fellow eye serves as a con- 
trol. Here, not the patients, but the eyes are 
randomized. When treatment is binocular, it 
may be possible to apply one treatment for 
several weeks or months, and then switch the 
patient to another treatment for an equivalent 
period. Here the treatment is randomized. 


DISCUSSION 
Dr. BERNARD SCHWARTZ: Randomization— 
isn’t that a function of the size of the sam- 
ple which you are testing? 


Mr. Eperer: If you have two treatments to 
compare, you can randomize with two pa- 
tients. I am not recommending this as an 
adequate sample size, but there is no mini- 
mum required for randomization. 
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OBJECTIVE MEASUREMENTS AND THE DOUBLE-MASKED 
PROCEDURE 


ELMER J. BALLINTINE, M.D. 
Bethesda, Maryland 


The phrase “double blind” is surely fa- 
miliar to most producers and consumers of 
medical literature. The phrase is a metaphor 
describing a particular set of experimental 
conditions, and its use in ophthalmic inves- 
tigations is at times unfortunate both because 
of unpleasant associations and because the 
phrase may lead to confusion in discussing 
data concerning blindness. The phrase “dou- 
bly masked” denotes exactly the same experi- 
mental.sprinciple, is free of the disagreeable 
associated ‘meanings, and is not likely to be 
confused with other ophthalmologic terms. 

For these reasons, several statisticians en- 
gaged in evaluating ophthalmologic clinical 
trials prefer the term “double mask.” 

In simplest terms double masking means 


that when a hypothesis is to be tested or cor- 


relations are sought in an experiment involv- 
ing human subjects, the experiment is de- 
signed so the subject does not know which of 
the alternative procedures he has been sub- 
jected to or into which category he has been 
classified and the observer who makes the 
measurement or collects the data does not 
know either. 

The reason those concerned with drawing 
conclusions from data insist the principle of 
double masking be adhered to in the planning 
of research is that the failure to insure these 
conditions almost invariably results in some 
distortion of the data because of the con- 
scious or unconscious bias of both observers 
and subjects. 

A large and frequent cause of unwarranted 
conclusions from clinical observation is the 
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dominant hope and intention of the subject 
to recover from his disease. Anecdotal ac- 
counts of the effect of this attitude are en- 
countered almost daily in conversations with 
physicians. 

It has been said that until recent years the 
history of medical treatment was the history 
of the placebo effect since until recently al- 
most all medications were "placebos." It is 
essential, therefore, in designing clinical 
trials to have the subject remain in ignorance 
of the experimental category to which he is 
assigned. Once the obvious precautions 
against subject bias have been provided there 
remains the obligation to avoid more subtle 
influences that may operate. These are es- 
pecially likely when the data depend on test- 
ing the patient in a way that requires a sub- 
jective response or judgment. In ophthalmol- 
ogy performance on visual field examination, 
visual acuity testing, and testing of fusional 
amplitudes are influenced by actions of the 
observer. It is thus possible for the observer 
to convey to the subject in obscure ways what 
is expected or to cue the subject on what is 
a favorable or unfavorable response. 

The need for having the observer masked 
with respect to what has been done to the 
subject is not so universally acknowledged. 
The opportunity for observer bias occurs at 
two stages of the experiment. First, when 
the data are being collected the observer may 
influence the subject's responses so as to fa- 
vor one of the correlations or treatment cate- 
gories. He may influence the responses of the 
subject by subtle changes in his demeanor, 
voice inflection, or method of administering 
the test and he may decide equivocal obser- 
vations in favor of one category. This may 
be done in an unconscious attempt to com- 
pensate for what the observer believes to be 
his own prejudice; that is, if he feels one 
treatment is worthwhile he may in all honesty 
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attempt to compensate for his feelings by de- 
ciding the equivocal cases against the treat- 
ment. 

The second stage of an experiment in 
which observer bias operates is in the eval- 
uation of data after they have been collected. 
Decisions as to what the data show may be 
strongly influenced by what the observers be- 
lieve to be the truth. An example of this sort 
of bias is cited by A. Cochrane! in his ac- 
count of a clinical trial to test the effective- 
ness of coronary care units. The design of 
the experiment required that patients who 
met strict criteria for categories of myocar- 
dial infarction be randomly assigned either 
to the group that was admitted immediately 
to the coronary care unit or to the group that 
was returned to their homes for domiciliary 
care. When the preliminary data were pre- 
sented, it was apparent in the early phases of 
the experiment that the group of patients 
labeled as having been admitted to the coro- 
nary care unit did somewhat better than the 
patients sent home. An enthusiast for coro- 
nary care units was uncompromising in his 
insistence that the experiment was unethical 
and should be terminated and that the data 
showed that all such patients should be ad- 
mitted to the coronary care unit. The statis- 
tician then revealed the headings of the data 
columns had been interchanged and that 
really the home care group seemed to have a 
slight advantage. The enthusiast then changed 
his mind and could not be persuaded to de- 
clare coronary care units unethical. This ex- 
ample demonstrates the great importance 
when evaluating data of having the identity 
of the treatment or observational categories 
masked from the evaluators. 

Logically there seem to be few valid objec- 
tions to the application of the double-mask 
principle to the conducting of ophthalmologic 
investigation, yet we continue to see reports 
of clinical trials in which all or most of the 
principles of double masking are ignored. 
We should then consider the reasons for this 
defect in experimental plan and if possible 
suggest improvements. In discussing clinical 
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trials with ophthalmic investigators, I have 
attempted to analyze the reasons for not in- 
corporating double masks in the experimen- 
tal plan. The first main objection is that in 
many investigations a double mask is either 
impossible or dangerous to the subjects. The 
prospect of a sham operation for pituitary 
ablation surely would give most of us pause. 
It would probably be impossible to conceal 
from a patient which eye received a sham 
photocoagulation treatment. Nevertheless, 
there are many situations in which a sham 
procedure or a placebo injection would effec- 
tively conceal from the patient what had been 
done. Without any ethical reluctance it is pos- 
sible to test new treatment modalitieseagainst 
old ones and this is in effect a mafking of the 
patient. An outstanding example of the op- 
portunity for this kind of masking is in the 
evaluation of filtering operations for simple 
glaucoma. These patients will be subjected to 
a filtering procedure in any case and once it 
is decided that the patients require surgical 
treatment they can be randomly assigned 
either to a classic filtering procedure such as 
the corneoscleral trephine or to a recently de- 
vised trabecular operation. To reemphasize 
what Chalmers? has said, this randomization 
should begin with the first decision to sub- 
ject a patient to the new procedure. It is, I 
think, no credit to ophthalmic surgeons that 
series of trabecular operations totaling over 
a thousand cases have been reported with no 
controls. 

A second reason for not incorporating a 
double mask in a research plan is that the in- 
vestigator is interested only in quick and un- 
equivocal results. This may be a valid rea- 
son. If a disease has a uniformly progressive 
course to an unmistakable endpoint, such as 
certain death of the patient as from glioblas- 
toma multiforme, then there may be little rea- 
son for incorporating double masking or con- 
trols. However, there are many diseases in 
which a graded response to treatment is pos- 
sible, but investigators through a combina- 
tion of optimism and naiveté expect the value 
of new treatments will be obvious. All too 
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frequently, treatment of 20 or so patients 
with a given modality in the expectation that 
its superiority will be obvious, leads only to 
reporting the clinical impression that it helps 
to a small degree and medical knowledge is 
further obscured with conclusions of ques- 
tionable validity. 

This optimistic expectation of obviously 
good or bad results is related to and partly 
arises from what might be called the assump- 
tion of uniqueness and specificity. The argu- 
ment is that every case is different. For ex- 
ample, no two squints or no two retinal de- 
tachments are exactly alike. Therefore the 
only possibility of attacking them is to as- 
sume fhat, the surgeon can deduce exactly 
what should be done by properly evaluating 
each of the unique features of the case. Tf 
the desired result is not achieved it is because 
some feature has been overlooked and prog- 
ress can be made only by detailed retrospec- 
tive study of successes and failures. It follows 
that "statistics don't help the patient" and 
controlled clinical trials are irrelevant. The 
main fallacy in this attitude is the assump- 
tion that the interrelationships of biologic 
processes are simple enough to be deduced 
logically from what is already known from 
observations in single subjects. 

A third consideration is that appropriate 
masking makes the experiment more compli- 
cated, more difficult, usually more prolonged, 
requires a greater number of subjects, and 
the time of more than one professional. The 
surgeon who performs the operation or the 
person who codes the treatment and placebo 
cannot be the same physician who evaluates 
the patients. It may be difficult to recruit a 
physician who has the enthusiasm, skill, and 
commitment to the project required for eval- 
uation of the subjects. This difficulty is com- 
plicated by the enthusiasm of those advocat- 
ing the freatment who may be suspicious that 
the improvements they are hoping for will be 
missed by an inept and skeptical evaluator. 
Little will be accomplished by a lazy cynic. 
When the methods of examination require 
great personal skill and a long training pe- 
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riod, these fears may be justified. 

There is little to be gained in designing 
elaborate protocols unless there is a reason- 
able expectation that the investigative meth- 
ods will furnish precise enough data to serve 
the purposes of the experiment. In ophthal- 
mic work this has not always been appreci- 
ated. Ophthalmologists tend to have some 
faith in the numeric measures they can re- 
cord and it is tempting to regard these as 
objective. It becomes obvious in comparing 
the work of perimetrists, for example, that 
the location of isopters drawn with some pre- 
cision is subject to considerable variation 
when repeated. An enthusiastic refractionist 
can cajole or intimidate a patient into read- 
ing another line on the chart. These observa- 
tions emphasize the necessity of specifying 
precisely the test environment and methods 
to be used, and if possible to obtain some es- 
timate of the inherent variability of the ob- 
server and the observed in the performance 
of each test. Measures of reproducibility can 
be devised for single observers and subjects 
and for intersubject and observer compari- 
son. 

Analyses of observer and subject varia- 
tion are available for a number of ophthalmic 
tests, as for example, the measurement of 
intraocular pressure with the Goldmann to- 
nometer. These results serve as a basis for 
predicting performance in future studies but 
do not relieve the experimenter of the obliga- 
tion to include in his plan provision for test- 
ing the reproducibility of his own observers 
and subjects. 

Some investigations are limited in the pre- 
cision of their data collection because there 
are at present no good methods for quantitat- 
ing lesions. For example, the association be- 
tween cataract development and the presence 
of diabetes has not been satisfactorily demon- 
strated mainly because there is no satisfac- 
tory method for measuring the extent of 
cataractous changes in the lens. The time 
course of a variety of fundus lesions cannot 
be precisely described mainly because until 
recently the recording of their features de- 
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pended on verbal descriptions or artists’ 
drawings. In these situations I think we are 
beginning to make some progress by obtain- 
ing photographs of those lesions previously 
documented by verbal descriptions. A satis- 
factory and reproducible classification of both 
retinal and lens changes can be devised by as- 
sembling a set of standard photographs ex- 
hibiting different degrees of severity of the 
feature to be measured. For example, a slit- 
lamp photograph of a posterior subcapsular 
cataract can be classified as being denser than 
standard photograph No. 1 and less dense 
than standard photograph No. 2. This system 
has been applied satisfactorily to the grading 
of lesions of diabetic retinopathy. 

One of the reasons for the failure to use 
the double-mask principle in designing surgi- 
cal procedures is the suspicion of surgeons 
that variations in how an operation is per- 
formed contribute largely to the variability 
of the results. It is not difficult to determine 
that dosages of drugs have been accurately 
weighed and administered on schedule but 
surgeons are aware that poor surgical results 
can be the result of inapparent technical er- 
rors. This difficulty seems almost insurmount- 
able but some solutions are possible. In any 
ocular surgical procedure, it should be pos- 
sible to define the important points of the 
technique and to determine that these have 
been properly executed by a photographic or 
cinematographic record made at defined stages 
during the operation. These considerations 
are especially important in designing cooper- 
ative trials where procedures will have to be 
performed by several different operators. For 
example, in the Diabetic Retinopathy Study? 
the fundus photograph made after the photo- 
coagulation treatment serves as a control and 
is to some extent a permanent record of how 
the operation is performed. 


DISCUSSION 


Mr. Eperer: I have often heard clinicians 
say, “I’m not prejudiced, I’m not biased.” 
How would you respond to that? 
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Dr. BALLINTINE: If you are not prejudiced, 
not biased, then you should have no objec- 
tions to a masked experiment. You cannot 
lose information by masking. 

QursTION: In discussing trabeculotomies, 
you gave an example of 1,000 cases already 
in the literature compared with 1,000 op- 
erated with a new technique, and criticized 
it for lack of double masking. How does 
operating 1,000 patients with, let's say, 
trabeculosclerostomy and measuring them 
with whatever quantitative measurements 
are available and then following it with 
1,000 operations using trabeculotomy vio- 
late the double-blind, the douple-masked 
technique? 


Dr. BALLINTINE: Diseases change in time, 
medical treatments change, and the indica- 
tions for operations change. Therefore, the 
two populations are not comparable. They 
are drawn from different geographic re- 
gions, from different surgical practices. 
The results of one set of operations are 
often not different from those of the other 
set. One wants to know which of two pro- 
cedures, each of which works part of the 
time, is better. You have to compare them 
in an environment and with test methods 
that are comparable. 


Question: But if it was done in a comparable 
manner by the same person, for example 
in a study of 200 patients, using the same 
standards and criteria for operations, same 
tools, but yet not alternating them, doing 
100 one way, then 100 the other way, would 
the two groups then not be comparable? 


Dr. BALLINTINE: No, because it would take 
them too long to acquire 100 patients. The 
season in which they were referted, the 
knowledge that a particular procedure was 
being done at a certain time, might influence 
the kinds of patients referred. As an ex- 
ample, years ago, there was a study on the 
use of anticoagulants in coronary artery 
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disease. It was decided that patients would 
be admitted to the study on certain days and 
put in the control group on certain other 
days. When the study was completed, the 
anticoagulants looked great, until it was 
discovered that all the controls were from 
the clinic group of patients, and most of the 
treated patients were from private prac- 
tice. What happened was that the men re- 
ferring the patients were convinced the 
treatment did good. Therefore, they would 
hold the patients back for admission and 
get them into the hospital on the day when 
they were sure to get the treatment the 
physicians thought was good.* This is what 
you rug into in attempts to run series of 
patients without randomization. The bias 
of the person deciding what patients to op- 
erate on, with which treatment, enters into 
the results. 


Dn. BEARMAN: No matter what number you 
take, whether it's 1,000, or 100, or 50 for 
each group, I think it would be unethical to 
do that because you don't know what is the 
best treatment. You might come to a con- 
clusion after ten patients in each group, 
and if you were saying 50 in each group, 
then the 40 who got the first treatment that 
wasn't the best were unethically treated. 


Question: What is wrong with alternating 
patients one after another when the same 
criteria are applied? Just every patient that 
comes, one patient to do one procedure on, 
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the next one to do the next procedure on, 
in strict alternation; that gets around the 
objection you just brought out. Yet that is 
not randomization. 


Mr. Eperer: The assumption is that alter- 
nating is a method of randomization. In the 
first place, it 1s not. But the real danger in 
alternating patients is that the treating 
physician knows what treatment the next 
patient is supposed to get. This then gives 
him the option of hedging on whether or 
not the patient is eligible to enter the study. 
Eligibility criteria are never unequivocal. 
What may result are two series not really 
comparable, or the physician may delay the 
patient's entry, as illustrated by the exam- 
ple Dr. Ballintine gave from the anticoagu- 
lant study. 
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Diagnostic standardization is needed with- 
in large studies to achieve agreement among 
all collaborators on the criteria of patient 
eligibility to enter the study and also on the 
assessment of the outcome of treatment. It 
is needed between studies so reported results 
can be verified (or contradicted) by other 
workers. Reproducibility studies are needed 
so we can know not merely that agreement 
exists on what is supposed to be done, but 
also whether it exists on what actually is done. 

The data in this paper, with one exception 
to be explained later, are from the Framing- 
ham Eye Study. Briefly, this study has been 
an attempt to measure the prevalence of 
chronic simple glaucoma, senile cataract, dia- 
betic retinopathy, and senile macular degen- 
eration, and other related ocular variables in 
the study population of 4,000 persons, aged 
54 and over, in Framingham, Massachusetts. 
This group has been under observation by the 
National Heart and Lung Institute for over 
20 years. A unique aspect is the opportunity 
to relate ocular findings to all of the earlier 
measurements, in an effort to identify fac- 
tors related to risk. The study is being car- 
ried out through a National Eye Institute 
contract with Boston University. The screen- 
ing examiners whose work we report on in 
this paper are second- and third-year resi- 
dents in the Boston University Department 
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of Ophthalmology. Additional details may be 
found elsewhere! 

From its inception, the Framingham Eye 
Study has incorporated substantial efforts at 
diagnostic standardization. All procedures 
have been carefully defined in a written pro- 
tocol, and one of us (J. P. G.), a National 
Eye Institute ophthalmologist-epidemiolo- 
gist, conducted two days of formal training 
sessions, including duplicate examinations of 
volunteers before the first study patient was 
examined. As an important component of the 
initial training, he replicated one third of the 
examinations of the first 100 subjects in 
whole or in part, and discussed differences 
with the study examiners in a continuing ef- 
fort to improve diagnostic standardization. 
These efforts are still continuing, although 
with available resources the proportion of ex- 
aminations replicated has had to be greatly re- 
duced. 

Ideally, diagnostic standardization should 
be attempted only through replicate measure- 
ments on the same patient. Although we have 
used this approach as extensively as practical, 
both the patients’ ability to tolerate long ex- 
aminations and our resources to provide in- 
dependent replications have limited this tech- 
nique to small numbers concentrated at the 
start of the study. These limited data are diffi- 
cult to interpret, and they have been used 
only as guides to training. The data analyzed 
in this report consist of all the screening ex- 
amination results, excluding replications, re- 
ported by the several examiners. Since pa- 
tients are assigned to individual examiners 
on a haphazard basis, it is reasonable to test 
the hypothesis that the differences amóng ex- 
aminers as to their results are no larger than 
might be expected in random sampling from 
a single population. During Period 1, Feb. 
1-May 8, 1973, 353 patients received screen- 
ing examinations with 333 of these com- 
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pleted by the five examiners reported on 
herein. The number of examinations per- 
formed by each ranged from 58 to 76. Dur- 
ing Period 2, May 10-Aug. 31, 1973, 383 pa- 
tients receiVed screening examinations with 
379 of these completed by the same five ex- 
aminers. The number of examinations per- 
formed by each in this period ranged from 
63 to 89. ( Examiner code numbers are con- 
stant in all the Figures.) 

The first series of measurements to be dis- 
cussed relates to horizontal cup/disk ratios 
in Period 1. The protocol for cup/disk ratio 
measurements applicable at the start of the 
study on Feb. 1, 1973, is included for refer- 
ence as Appendix A. The range in percentage 
of patients found to have ratios less than 0.3 
is large—from a low of 43% to a high of 
78% (Fig. 1). The x? calculation leads to a 
rejection of the hypothesis that these results 
are a result of random sampling error. There 
is less than one chance in 1,000 of results as 
variable as this, if all examiners were follow- 
ing the same procedure on random samples 
of a population. Clearly these results are not 
good. 

Because we were aware of the unsatisfac- 
tory standardization achieved during Period 
1, we revised, improved, and clarified the pro- 
tocol; held additional training sessions using 
replicate readings of stereoscopic photo- 
graphs; adopted a reference set of stereo- 
scopic photographs as part of the revised 
protocol; and made all these changes effec- 





(1) (2) (3) (4) (5) 
EXAMINER 


X?(4df)*19.35 p<.00! 


Fig. 1 (Kahn and associates). Percent of Fram- 
ingham patients reported to have horizontal cup/ 
disk ratio less than 0.3. Right eye. Feb. 1-May 8, 
1973. 
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u) (2) (3) (4) (5) 
EXAMINER 


X? (4df) = 34.72 p<.00! 


Fig. 2 (Kahn and associates). Percent of Fram- 
ingham patients reported to have horizontal cup/ 
disk ratio less than 0.3. Right eye. May 10-Aug. 31, 
1973. 


tive May 10, 1973 (Appendix B). The re- 
sults for Period 2 (Fig. 2) are even more 
variable than for Period 1. Those who are not 
familiar with the y? calculation (P < .001) 
need only consider the range of results. It is 
simply not credible that with the moderately 
sizeable numbers of patients involved one ex- 
aminer would have 33% and another, using 
the same procedure, 7296 of patients with 
cup/disk ratios less than 0.3. Our problem 
with regard to diagnostic standardization of 
cup/disk ratio is not yet solved. 

To emphasize that the problem is not con- 
fined to residents at Boston University, we 
refer to an interesting fragment of data, made 
available through Dr. Paul Lichter of the 
University of Michigan Department of Oph- 
thalmology (Fig. 3). It relates to the exhibit 
on cup/disk ratios presented at the 1973 
meeting of the American Academy of Oph- 


11 Hd ° e 


0 | .2 3 E 5 
CUP/DISC RATIO 


Fig. 3 (Kahn and associates). Evaluation of cup/ 
disk ratios from stereoscopic photographs of two 
eyes by ten expert observers. Solid circles show the 
average of three independent readings for each 
reader and the solid bars show the minimum range 
of individual readings among all ten readers. From 
Lichter, Shaffer, and Martonyi.” 
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EXAMINER 
X*(4df)* 2752 p«.O0I 


Fig. 4 (Kahn and associates). Percent of Fram- 
ingham patients reported to have macular pigment 
disturbance. Right eye. Feb. 1- May 8, 1973. 


thalmology and Otolaryngology.? The cup/ 
disk ratios reported are based on reading of 
stereoscopic fundus photographs by profes- 
sors of ophthalmology with special interest 
in glaucoma. In circulating slides for review, 
the experts were sent replicate copies of the 
same slides mixed in with slides for many 
other eyes. They were not told that some of 
the slides were duplicates. Each specialist 
made three independent evaluations of the 
same patients. For eye 1 the range of these 
mean values was from .27 to .73, indicating 
a minimum range for individual readings of 
the same eye of .2 to .8. For eye 2 the range 
of mean values was from .57 to .90, indicat- 
ing a minimum range for individual readings 
of .5 to 9. 

Data for eye 1 in Figure 3 were supplied 
by Dr. Lichter with the comment that it was 
"the most obvious example of disparity in 
grading of cup/disk ratio by the observers 
who grade by using similar criteria." Dr. 
Lichter further reported that although the 
panel was inconsistent in numeric designa- 
tion of cup/disk ratio, they were consistent 
in their appraisal of the disk as being patho- 
logic in that seven stated pathologic, two were 
not sure, and one said physiologic. 

With regard to eye 2 Dr. Lichter stated 
that it "illustrates disparity of a different 
sort," with much better consensus on numeric 
cup/disk designation than there was on the 
physiologic/pathologic evaluation wherein 
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four believed the disk was pathologic, four 
believed it was physiologic, and two were not 
sure. 

These results are only for the ten experts 
who reported using the “standard” grading 
system to determine cup/disk ratio. 

To summarize, we do not suggest that the 
data for the two eyes are representative of the 
total data in this study. However, they sug- 
gest that diagnostic standardization can be 
an important problem for professors as well 
as residents. 

Returning to the Framingham data, Fig- 
ures 4-9 show that diagnostic standardization 
is difficult in many areas of ophthalmology, 
not just measurement of the cup/disk Tatio. 

The variability in findings with respect to 
macular pigment disturbance in Period 1 
(Fig. 4) led to extensive clarification and 
other improvements on the original protocol. 
As in the case of cup/disk ratio, additional 
stereoscopic reference photographs were as- 
sembled and training sessions in the revised 
protocol were held before its effective date. 
In Period 2 the variability among examiners 
in diagnosing macular pigment disturbance 
is no longer so extreme (Fig. 5), and evi- 
dently some increase in standardization has 
taken place. The results are still unusual in 
terms of the random sampling hypothesis and 
more improvement is needed. 

Extensive variation exists for nuclear 
sclerosis, when it is sufficiently mild for vis- 


PERCENT 
> 
o 


20 





u) (2) (3) (4) (5) 
EXAMINER 


X?(4df) *14.36 p« OI 


Fig. 5 (Kahn and associates). Percent of Fram- 
ingham patients reported to have macular pigment 
disturbance. Right eye. May 10-Aug. 31, 1973. 
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ual acuity to be 20/25 or better (Fig. 6), but 
much less variation is found associated with 
central visual acuity of 20/30 or worse (Fig. 
7). 

Great variability is found among examiners 
in diagnosing arcus senilis (Fig. 8). Figure 
9 provides an illustration of what can and 
often does happen, namely that one examiner 
completely misunderstood an aspect of the 
protocol. The misunderstanding has been 
clarified and we hope this particular problem 
has been “cured.” 

Our study points out that even with a rea- 
sonably standardized protocol and emphasis 
on training observers in the protocol, there is 
substantial variation in data measurements. 


(1) (2) (3) (4) (5) 
EXAMINER 


X?(4df)* 5680 p<.00l 


Fig. 6 (Kahn and associates). Percent of Fram- 
ingham patients reported to have increased lucency 
of nucleus and visual acuity of 20/25 or better. 
Right eye. Feb. 1-May 8, 1973. 
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x?(4df)* 7.85 pt.!O 


Fig. 7 (Kahn and associates). Percent of Fram- 
ingham patients reported to have increased lucency 
of nucleus and visual acuity of 20/30 or worse. Right 
eye. Feb. 1-May 8, 1973. 
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Fig. 8 (Kahn and associates). Percent of Fram- 
ingham patients reported to have arcus senilis. Right 
eye. Feb. 1-May 8, 1973. 
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Fig. 9 (Kahn and associates). Percent of Fram- 
ingham patients reported to have myopic cup. Right 
eye. Feb. 1-May 8, 1973. 


This variability is not limited to residents, but 
can also be found among experts. This is an 
important concept to remember whether eval- 
uating one’s own research project or those 
reported by others. 

Efforts at minimizing diagnostic variabil- 
ity should include more training, more tight- 
ly written protocols, and perhaps most im- 
portant of all, more reliance on increasing the 
objectivity of measurements. For example, 
lens studies may require slit-lamp photo- 
graphs taken under standard conditions in 
preference to the one-time clinical judgment 
of an examiner. The photograph can then be 
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AREA OF ADEQUATE 
VISUALIZATION 





— — 


Fig. 10 (Kahn and associates). From Framing- 
ham Eye Study Protocol. Designation of area to be 
visualized before reporting ophthalmoscopic exami- 
nation as adequate. 


conveniently judged several times by several 
different observers without impractical bur- 
den on the patient. 

On errors of personal judgment Professor 
E. B. Wilson? said: 

It is the duty of every scientist to take precau- 

tions which will minimize this type of error. 


It is not sufficient to assert that they occur only 
with other people. 


APPENDIX A 


Portion of Framingham Eye Study Screen- 
ing Protocol relating to cup/disk ratio mea- 
surements, effective Feb. 1, 1973. 

Fundus examination —ophthalmoscope— 
The fundus examination will be considered 
adequate if performed through a dilated pu- 
pil, and all features of the disk, macula, and 
posterior pole (area included witkin the sec- 
ond major branching of the major blood ves- 
sels) are seen clearly with the direct ophthal- 
moscope. 

If the drawn area of the fundus cannot 
be adequately visualized, the ophthalmo- 
scopic examination will be considered inade- 
quate (Fig. 10). 

In general, use the direct ophthalmoscope 
as the primary instrument for the ophthal- 
moscopic examination, reserving the indirect 
ophthalmoscope for those cases where opaci- 
ties of the media limit the use of the direct 
scope. Even if the fundus cannot be adequate- 
ly visualized, continue the examination and 
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record the findings as best evaluated. Be sure 
to record the type of instrument used. 

Disk examination—The cup/disk ratio will 
be estimated by direct observation of the 
ratio of the broadest horizontal diameter of 
the cup to the diameter of the disk in that 
same axis. A similar estimate will be made 
for the vertical cup/disk ratio. 

In those cases where the temporal rim of 
the cup is slightly sloping, use a point mid- 
way in the depth of the cup as the endpoint. 
The scleral rim should be used to define the 
limits of the optic nerve. Estimate the cup/ 
disk ratio to the nearest tenth. Photographs 
of various cup/disk ratios taken from Dr. 
Armaly* will be provided for comparisoh. . . . 


APPENDIX B 


Portion of Framingham Eye Study Screen- 
ing Protocol relating to cup/disk ratio, re- 
vised May 9, 1973. 

Indirect ophthalmoscopy is to be used in 
estimating cup/disk ratio (15 diopter lens), 
for peripheral visualization of the fundus (20 
diopter lens), and for other aspects of the 
fundus examination when opacification of 
the media prevent good visualization with the 
direct ophthalmoscope. The A-O giant scope 
must be used for evaluation of the disk 
(other than cup/disk ratio), macula, and pos- 
terior retina for microaneurysms. Record the 
type of instrument used. 

Estimation of cup/disk ratio—Estimation 
of cup/disk ratio will be done using the in- 
direct ophthalmoscope and the 15 diopter 
Nikon lens. No other instrument should be - 
used in making this estimation. The ratio is 
to be measured in two meridians: horizontal 
and vertical. The horizontal cup/disk ratio, 
to be recorded in tenths, is the estimate of 
the ratio of the broadest horizontal diameter 
of the cup to the diameter of the disk in that 
same axis. A similar estimate will be*made 
for the vertical cup/disk ratio. 

This estimate will be made on the basis of 
cup shape rather than cup color in this study. 


* Printed by Allergan Pharmaceuticals (1971). 
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Occasionally, cup size will be the same extent 
as the white color of the base of the cup, but 
color should not be the basis for estimating 
cup width—the estimate should be made on 
contour alone. The diameter of the disk will 
be measured from its point of junction with 
the sclera. The scleral edge is frequently dif- 
ficult to determine, but can often be visualized 
as a slightly yellowish white rim surrounding 
the disk ; the disk edge is considered the inner 
border of sclera. 

The diameter of the cup will be estimated 
from the point at which the relatively flat or 
sloping disk surface makes its first definite 
discernible transition posteriorly toward the 
depth ôf the cup. Since this transition zone is 
not always a point transition, it will be neces- 
sary in many cases to use the midpoint of 
this sharp transition as the endpoint (Fig. 
11). 

The nasal edge of the cup usually has a 
sharply defined margin where the relatively 
flat surface of the disk makes a fairly abrupt 
turn posteriorly. Occasionally the nasal blood 
vessels will protrude from the surface of the 
disk into the cup and the nasal edge of the 
cup must be mentally gauged as to where it 
would lie if the vessels were not present. In 
a myopic cup where the posterior edge slopes 
nasally beneath the anterior edge, still con- 
sider the nasal edge of the cup as the sharp 
transition zone of the anterior surface of the 
disk. 

The temporal edge of the cup is frequently 
much more difficult to define because of the 
sloping nature of the temporal disk, particu- 
larly in myopes. However, in most disks, al- 
though the slope may be considerable, there 
is usually some point at which the surface of 
the disk makes a sharper direction posterior- 
ly. The midpoint of this zone will be desig- 
nated as the edge of the cup. If a transition 
zone'if considered questionable, it should 
still be used in estimating cup/disk ratio. If 
a cup is seen but no transition zone can be 
found, report the cup/disk ratio as 99 (code 
for unknown). 

In observing and estimating cup/disk ratio 


nasal 
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Fig. 11 (Kahn and associates). From Framing- 
ham Eye Study Protocol. Diagram to assist in uni- 
form evaluation of cup boundaries. 


temporal 


with indirect ophthalmoscopy, it will be neces- 
sary to move the parallax in various direc- 
tions in order to better stereoscopically vis- 
ualize the cup. 

Reference slides for estimating cup/disk 
ratio—Stereoscopic photographs of a range 
of cup/disk ratios, as well as other slides il- 
lustrating areas of difficulty in estimating 
this ratio, will be provided in each examin- 
ing room. These should be used for reference. 
The slides are labeled 0.0 to 0.9, correspond- 
ing to the horizontal cup/disk ratio in the 
following list. Slides A-E are useful guides 
for the more difficult estime 

Hori- — (Ver- Wu 

zontal tical ; re 


cup/disk cup/disk 
ratio ratio) 


0.0 (0.0) 






Description of slides 


Gentle temporal slope directed 
nasally toward blood vessels; 
no distinct cup characterized 
by sharper posterior bending 
of anterior surface of disk. 
Small dimple where blood ves- 
sels enter cup substance; con- 
tour and shape are almost 
equal in this cup. 

Gentle sloping temporal disk 
with abrupt posterior bending 
of anterior surface; well de- 
marcated edges of cup. 

Deep cup with sharp borders. 
Periphery of disk surrounded 
by wide band of whitish yel- 
low sclera except for supero- 
nasal edge. Vertical borders 
well defined; gentle slope of 
temporal retina with sharp 
posterior bend more centrally. 
Difficult to determine edges of 
cup inferiorly and vertically 
because of ill-defined borders; 


0.1 (0.1) 


0.2 (0.2) 


0.3 (0.3) 


0.4 (0.5) 


0.5 (0.5) 
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the cup edge in this case is lo- 
cated slightly wider than the 
white base. 

Temporal and superior margin 
of cup wider than white base; 
inferior cup border has gentle 
slope before sharp posterior 
bend. 

Temporal margin of cup close 
to rim of disk and seems to 
slope to base of cup. 

Nasal cup at edge of disk 
while other areas of cup have 
thin edge of disk between it 
and rim. 

Nasal cup at edge of disk; 
thin rim of disk between it 
and rim. 


0.6 (0.6) 


0.7 (0.7) 


0.8 (0.9) 


0.9 (0.9) 


Slide—Glial tissue in the center of the cup 
partially obscures temporal cup edge, and 
slight pallor of disk makes visualization of 
disk surface difficult; the nasal slope is not 
considered part of the cup in this slide until 
the central retinal vessels are reached. The 
horizontal/vertical cup/disk ratio is estimated 
to be 0.4/0.4. 

Elevation of nasal disk, relative posterior 
position of temporal disk, and posterior bend- 
ing of temporal vessels give the appearance 
of cup. This would give an artifactual ap- 
pearance of a cup; however, there 1s a glial 
clump in the center of the disk which ob- 
scures a central cup if present. The horizon- 
tal/vertical cup/disk ratio is estimated at 
0/0. 

Superior edge of cup 1s hazy but believed 
to lie near upper edge of cilioretinal vessel ; 
cup/disk ratio — 0.7/0. 

Cup/disk ratio is 0.4/0.5 but estimates 
varied from 0.3/0.4 to 0.6/0.5. Temporal de- 
marcation between disk and cup not sharp 
because of two positions where the cup takes 
a sharp posterior bend. In this situation use 
the first bend as separation point. 

Moderate but not deep temporal sope; 
cup/disk ratio of 0.4/0.4. 


DISCUSSION 


Dr. BERNARD SCHWARTZ: I think that your 
paper makes an important point in bring- 
ing out the problem of the balance between 
adequacy of a technique and individual 
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variation of the subjects. Once you deter- 
mine that a technique shows a great deal 
of variation, it is important to realize that 
you are not going to get anything useful 
out of it. With limited funds, I think it 
would be important to stop such studies 
which exhibit such great variation with 
present techniques, and instead concentrate 
on efforts to improve methodology. 


Mr. Kaun: I agree. We are now reporting 
on the early efforts in this large study and 
on the basis of the first few hundred per- 
sons examined we find enormous variation. 
In many of these areas, we can tighten up 
and improve. As soon as we reagh the con- 
clusion that we cannot, we stop. It 1s ridic- 
ulous to continue collection of such mate- 
rial. We might as well collect random num- 
bers. 


QuEsTION: You run into great practical prob- 
lems, too. For example, suppose a test is 
done by a technician. You take a lot of time 
to standardize and suddenly one technician 
leaves and you do not have another capable 
one coming in. You are really in a bind. 
These are great practical problems. 


Mr. Kaun: They surely are, and anyone 
who thinks clinical trials are easy just has 
not tried to do one. There are enormous 
difficulties and the one you cite is one 
among many. But it surely pays to be aware 
of these problems and to make maximum 
efforts to deal with them. If, for any rea- 
son, you cannot deal with them, then as 
the previous questioner suggested, you 
should drop the study. 


Dr. Rıcuard D. NomrH, Food and Drug 
Administration: I might add, ag a repre- 
sentative of the Food and Drug Adminis- 
tration (FDA), we are having some tre- 
mendous problems in trying to effect stan- 
dardization of clinical trials. For us, in reg- 
ulating industry we meet with a lot of re- 
sistance. We hear that any insistence on 
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standardization of clinical trials is an im- 
position because of the problems you have 
already mentioned. We cannot get good 
clinical investigators to standardize their 
results. 


Mr. Kaun: I think this program can be 
helpful to those who lack experience in 
this area. Someone who has not tried to 
test diagnostic standardization would not 
know how badly it usually comes out. 
Those who come to realize that this varia- 
tion is missed only by investigators who do 
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not look for it will have increased their 
understanding of the problem and will be- 
gin to become concerned with problems 
such as those you mention. 
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WRITING THE PROTOCOL FOR A CLINICAL TRIAL 


Jacos E. BEARMAN, PH.D. 
Minneapolis, Minnesota 


The protocol (or manual of operations, the 
name I prefer) bears the same relationship 
to a clinical trial as a road map does to a trip 
by car. 

l. Before the study starts, it should be a 
guide telling us where we are headed 
and how we are going to get there. 

2. During the study, it should be a device 

_ that tells us where we are, how we got 
as far as we have come, and a guide for 
the rest of the trip to point us in the 
proper direction. 

3. After the study ends, it should be a doc- 
ument that tells us where we are and 
how we got there, and the route over 
which we traveled. 

The manual of operations should include 

much of what has been previously said. In 
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addition, it must include much more. It must 
never, in any of its parts, be merely general ; 
on the contrary, it must be specific. 

Aside from the relatively prosaic matters 
of identifying the investigators and the site 
(or sites) of the study, it must provide a brief 
rationale and background for the study ; that 
is, it should provide what are, in research 
grant applications, the general objectives of 
the study. But, as stated earlier, the manual 
of operations must be specific and, hence, the 
study objectives in general terms are not suffi- 
cient. Thus, the manual of operations must 
state the specific objectives of the investiga- 
tion. 

As an example, our group is currently de- 
veloping a manual of operations for a surgi- 
cal clinical cooperative trial, but not in oph- 
thalmology. The rationale for the study is that 
extensive epidemiologic studies, including 
those at Framingham, Tecumseh, and nu- 
merous others, have incriminated elevated 
serum lipids (and certain lipoprotein profiles ) 
as risk factors in the development of athero- 
sclerotic heart disease. The trial is intended 
to test the validity of the hypothesis of in- 
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creased risk of atherosclerotic heart disease 
as a result of the presence of these factors, 
and to determine whether a proven decrease 
of serum lipids, in a population proven to be 
at high risk of developing atherosclerotic 
heart disease, will be followed by a slower 
progression (or an actual reduction) in the 
atherosclerotic process, and a reduction in the 
incidence of myocardial infarction. Now, that 
is a general statement of the objectives, back- 
ground, and rationale for the study. The spe- 
cific objectives state that a comparison of 
the rate of progression (or reduction) of the 
atherosclerotic process is to be made between 
patients randomly assigned to a partial ileal 
bypass procedure plus dietary control and pa- 
tients followed at similar intervals but on 
whom no surgery is performed, and to com- 
pare the rates of secondary occurrence of 
myocardial infarction with exactly one elec- 
trocardiographically and enzymatically prov- 
en myocardial infarction. Even though this 
latter statement 1s abbreviated, it is a much 
more specific statement of what the study is 
about. 

The manual of operations should include 
a clear, concise statement of the design to be 
used. It should state (if it is true) that the 
study is to be double masked, or that it is not 
to be double masked (or not even masked, 
as in the ileal bypass study), and that it is to 
involve the random allocation of patients to 
treatment, or document why randomization 
is not necessary, if it is not to be employed. 
If a study were to test the efficacy of a drug, 
the modes of administration, for example, 
whether cross-over administration of drugs 
is to be used or not, with the time intervals 
of administration of the drug(s) clearly out- 
lined. The number of patients planned to be 
included in each treatment regimen must of 
course be specified. 

Of crucial importance is the question of 
patient definition. Inclusion criteria must be 
clear and specific. Are the patients to be of 
one sex only, or are they to be of both sexes? 
Any age limitations must be spelled out. Are 
patients of all races to be included? What 
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about weight limitations? It is not sufficient, 
in my estimation, to say merely "Physical ex- 
amination shall be within normal limits." In 
a manual of operations for a drug trial, which 
recently came to my attention, ‘a statement 
was made as follows: : 

Baseline laboratory screening tests: within 
clinically normal limits. These include hemo- 
globin, hematocrit, white blood cell and differ- 
ential, SGOT, alkaline phosphatase, total bili- 
rubin, blood urea nitrogen, and urinalysis 
(routine and microscopic). 

The method of determination of the en- 
zymes should be stated along with the normal 
values for that method, because norms do 
vary with methods. For example, at the be- 
ginning of a well-publicized study of some 
importance, a simple statement concerning 
“blood glucose determinations” was apparent- 
ly not understood by all concerned. 

Along with the criteria that define the pa- 
tients to be included in the trial, we must be 
equally specific and precise in defining the 
exclusion criteria. For example, suppose all 
patients with porphyria are to be excluded 
from the trial. It is not sufficient to exclude 
patients with known porphyria; rather, all 
potential participants should be carefully 
screened, with the results documented, to as- 
sure that all patients finally entered in the 
trial are actually free of porphyria. 

When the patients have been completely 
and properly defined, the treatment must be 
carefully outlined. Whether the treatment is 
a surgical procedure or the administration of 
a drug or sequence of drugs, it is imperative 
that all patients be uniformly treated, in ac- 
cordance with the random assignment for 
each patient. Medications concurrently pro- 
hibited, for whatever reason, should be clear- 
ly identified in the manual of operations ; and 
these prohibitions must be scrupulously ad- 
hered to with every patient. eae 

Perhaps as important as any part of the 
manual of operations is an explicit, specific 
definition of all aspects of the methodology. 
For example, if fundus photographs are to be 
obtained, the kind of camera, its position, the 
lighting, lens setting, time of exposure, kind 
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of film, and the like should be explicitly re- 
corded. Of course, the experts in the field are 
the ones who know the factors to be consid- 
ered and the details of each. 

If GIGO (garbage in, garbage out) is true 
concerning computers it is certainly true con- 
cerning any set of research data ; if the data 
are not good, it is highly unlikely that the re- 
sults of the study will be reliable. Thus, it 1s 
imperative that the manual of operations out- 
line adequate methods of assuring the qual- 
ity of the data collected. How reliable are the 
measurements made? That is, how variable 
is a second measurement from the first on 
the same material? And does the method of 
measurement actually measure what it is sup- 
posed to measure? That is, how valid are the 
measurements? A sign of a carefully thought 
out study is a definition of methods that as- 
sures, and measures and documents, the 
quality of the data collected. 

The response (major and minor) variables 
of interest and the endpoints (major and 
minor) to be reached must be clearly iden- 
tified for all participants. Provision must be 
made for observing and recording side effects. 

Forethought must be given to problem 
cases. Dy this, we understand such situations 
as (1) missed appointments, (2) patients 
who drop out of the study, (3) patients lost 
to follow-up, and the like. 

Special attention must be given to factors 
to be followed longitudinally to insure that 
uniform procedures are maintained through- 
out the study. 

In some studies dietary management is an 
integral part of the study. When this is the 
case, all the difficulties surrounding dietary 
management must be anticipated and thought 
through. 

With every study involving human sub- 
jects in the United States, it is essential to 
obtain informed consent. The forms for ob- 
taining such consent, and the anticipated ap- 
proaches to patients in obtaining such con- 
sent, should be fully spelled out in appendices. 
Last, but not least, the data forms are an es- 
sential part of the manual of operations. 
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This brief look at the task of writing a 
manual of operations or protocol for a clin- 
ical trial has not been exhaustive. Every trial 
has its own idiosyncrasies. The attempt here 
has been to outline points that are common 
to many studies. Nonetheless, there will be 
some trials in which some of these points 
might be omitted, for example, in ophthal- 
mology, perhaps dietary management; and 
there may be studies in which some points 
not considered here will be essential. My ob- 
jective has been to cover some of the elements 
usually necessary. It is important to cover 
the matters of special concern in a study in 
a clear, specific, and unambiguous manner. 
Generalities are all right, if later made spe- 
cific so as to increase the probability that the 
methods used will be uniform, and the data 
reliable, valid, and relevant to the problem 
under study. If such is the case, whatever the 
results, whether positive or negative, the 
study will advance knowledge. 


COLLABORATIVE (MULTICLINIC) STUDIES 


Oral presentation of results—Before the 
study begins, agreement should be obtained 
among the investigators concerning ground- 
rules for the oral presentation of results. 
Later unpleasantness can be avoided if such 
rules are agreed upon at the inception of the 
study. For example, it might be agreed that 
every investigator will be allowed to present 
the results from his institution at his own 
institution, or it might be thought preferable 
to present no interim results until the whole 
study is reported as a whole. Whatever the 
agreement, all participants should understand 
it, approve and agree, and then carry out that 
agreement scrupulously. 

Publication policy—Agreements similar to 
those on oral presentation are necessary con- 
cerning publication of results. Mutatis mu- 
tandis, what has been said under oral presen- 
tation, applies here. 

Publicity—A gain, every investigator should 
not go off in his own direction concerning 
publicity relative to the study. A central co- 
herent policy must be agreed upon and fol- 
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lowed. It has been found useful in some 
studies to have one office responsible for all 
publicity; and all queries from the media 
concerning the study are referred to, and 
handled by, that office. 

Medical care of subjects—Responsibilities, 
and limits of responsibilities, for the medical 
management of subjects must be clearly de- 
lineated. In addition, subjects and their re- 
ferring physicians should be completely 
aware of such. 

Staffing of clinics and training of staff —It 
is obvious that tables of organization for 
clinics should be carefully outlined. Of 
course, some flexibility must be included to 
allow for special situations. 

Committees for the study—A complete 
committee structure must be outlined for the 
conduct of the study. A steering committee, 
or executive committee, must be organized 
early. Depending on the study, perhaps data 
monitoring and safety committees would be 
important ones, Similarly, editorial and pub- 
lication committees may be necessary at later 
stages of the study. Other committees may 
be required in some studies, and some of 
those mentioned not needed in some. Almost 
always, however, a group of knowledgeable 
persons from several disciplines (for exam- 
ple, the medical specialty involved, as well as 
epidemiologists and biometricians) who are 
not directly involved in the study should be 
involved as an advisory group, or policy 
board; such a group must be made up of in- 
dividuals whose opinions will be respected 
both within and outside the study. 

The following checklist is an overall re- 
view and summary of my presentation. 


1. Identification of investigators 

2. The site(s) of the study 

3. Brief rationale and background for the 
study 

4. Specific objectives of the investigation 

5. A clear, concise statement of the de- 
sign (masking, randomization, duration of 
treatment, numbers of patients) 

6. Patient inclusion criteria 
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7. Patient exclusion criteria 

8. Careful outline of treatment proce- 
dures 

9. Explicit definition of all aspects of 
methodology S 

10. Methods of assuring the quality of the 
data collected 

11. Major and minor response variables 

12. Major and minor endpoints 

13. Provisions for observing and record- 
ing side effects 

14. Procedures for handling problem cases 

15. Maintenance of uniform procedures on 
factors that are to be followed longitudinally 

16. In studies involving dietary manage- 
ment, anticipation of all the diffioulties sur- 
rounding dietary management 

17. Informed consent in studies of humans 

18. Appendices: Forms 

19. Policy on oral presentation of results 

20. Publication policy 

21. Publicity 

22. Responsibility for medical manage- 
ment of subjects. 


DISCUSSION 


Dr. Ricuarp D. NonTH: I would like to add 
a category. | think there should be a cate- 
gory for defining therapeutic failures. 


Dr. Bearman: Yes, thank you. 


Mr. -Eperer: How about the specification of 
numbers of patients to be studied? Did you 
mention that? 


Dr. BEARMAN: Yes, I did—under design. 


Dr. BALLINTINE: But that is not always pos- 
sible, is it? 


Dr. BEARMAN: You should know the num- 
ber of cases you intend to study to begin 
with, and whether that will be sufficient or 
too many. You do not really know, but you 
have to estimate, where you are aiming or 
what you think you are going to do. Feasi- 
bility studies should give some idea of the 
area you think you are going to be in. 
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APPLICATION OF THE PRINCIPLES OF CLINICAL TRIALS 
MarTHEW D. Davis, M.D. 


Madison, Wisconsin 


To discuss the application of the principles 
of clinical trials, I will use as the example the 
Diabetic Retinopathy Study (DRS) and will 
emphasize four points: (1) the importance 
of keeping the welfare and point of view of 
the patient always at the center of the study ; 
(2) the need for a close working relationship 
between clinicians and biostatisticians; (3) 
the large amount of time and the meticulous 
attention to detail required in the planning 
and conduct of this study ; and (4) the prob- 
lem posed by the need to specify a detailed 
treatment protocol to be carefully followed 
by all centers throughout the study, while, at 
the same time, maintaining "relevance" to 
clinical practice. 

The planning and conduct of clinical trials 
is arduous, costly, and time consuming to a 
degree wholly unexpected by those without 
previous personal experience. It is therefore 
essential at the beginning to weigh carefully 
the potential value of results to be expected. 
There is little doubt about the importance of 
diabetic retinopathy as a cause of blindness 
and the lack of satisfactory treatment. Al- 
though photocoagulation has enjoyed wide- 
spread use in the treatment of this disorder, 
there is a scarcity of evidence regarding its 
long-term effects. 

The DRS was designed to determine 
whether photocoagulation is helpful in pre- 
venting severe visual loss due to proliferative 
diabetic retinopathy. If helpful, which stages 
or types of retinopathy can be helped? Are 
there stages or types of retinopathy adverse- 
ly affected by this treatment? We are con- 
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cerned chiefly with central visual acuity, but 
we are also assessing the effect of treatment 
on the visual field. The two most widely used 
treatment modalities, xenon arc and argon 
laser, are being compared. Tables 1 and 2 
summarize the DRS protocol. 

Granted the need for a trial, the next fun- 
damental consideration is the two-sided ethi- 
cal question: “Is it justifiable on the one hand 
to carry out the experimental treatment in 
the patients assigned to it and on the other to 
withhold it from those assigned to the con- 
trol group?" Every potential investigator 
must search his or her soul on this question. 
The need of society and future patients, al- 
though important, does not justify our doing 
anything we feel is not in the best interest 
of the individual patient at hand. 


TABLE 1 
PATIENT ELIGIBILITY REQUIREMENTS 


Proliferative diabetic retinopathy in at least one eye 
or severe nonproliferative retinopathy in both eyes 


Visual acuity of 20/100 or better in each eye 
Age less than 70 years 
No previous photocoagulation or pituitary ablation 


Informed consent of patient and willingness to return 
for follow-up visits 


Both eyes suitable for treatment 


TABLE 2 
PATIENT MANAGEMENT 


One eye is selected at random for photocoagulation 
Random selection of xenon arc or argon laser 


Meticulous application of photocoagulation accord- 
ing to detailed protocol with central monitoring 


Follow-up visits at 4-mo intervals 
Best corrected visual acuity 
Additional photocoagulation of treated eye.as 
needed 


Fellow eye followed without treatment unless and 
until pooled results from large groups of eyes indicate 
that treatment 1s beneficial 
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Many hours of discussion were devoted to 
this subject in planning the DRS. We con- 
cluded it was justifiable on the basis of our 
clinical impressions and those of other au- 
thorities in this field to advocate photocoagu- 
lation treatment of one eye of patients with 
proliferative diabetic retinopathy (or patients 
in whom we suspected that proliferative dia- 
betic retinopathy would soon develop), but 
that, in the absence of clear-cut evidence re- 
garding the long-range value and hazards of 
photocoagulation, we should not apply it to 
both eyes of binocular patients. Only patients 
with two treatable eyes are eligible for the 
DRS. One eye of each patient is treated, one 
followed without treatment. This gives each 
patient the best chance of maintaining vision 
in at least one eye. If photocoagulation is of 
value, each patient has the opportunity to 
benefit from it; if it is harmful, damage will 
be limited to one eye. We concluded that, in 
our present state of uncertainty, it would be 
ethical to include one-eyed patients, assigning 
the only treatable eye to either treatment or 
no treatment, but we felt this design would 
not be appealing to patients who had already 
lost useful vision in one eye from diabetic 
retinopathy. Few such patients would be will- 
ing to accept a random decision for or against 
treatment of their remaining eye. 

As previously emphasized, the choice of 
the eye to be treated and the treatment mo- 
dality to be used must be made by a random 
process. Otherwise, differences in outcome 
between treated and untreated groups cannot 
be ascribed to treatment. Essential eligibility 
requirements, therefore, are the willingness 
of the ophthalmologist who is going to treat 
the patient to treat either eye (and to leave 
either eye untreated), and the willingness of 
the patient to abide by a random decision. 
When our best guess is that the chances of 
benefit or harm from treatment of either of 
the patient’s eyes are in balance, a careful ex- 
planation of the theoretical pros and cons of 
etreatment in each of his eyes will usually 
elicit the patient’s agreement. To take an ex- 
treme example, given a patient with prolifer- 
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ative retinopathy, vitreous hemorrhage and 
beginning vitreous contraction in one eye and 
nonproliferative retinopathy in the other, the- 
oretical arguments can be made for and 
against treatment in each eye. Treatment of 
the more advanced eye seems more urgent, 
to close new vessels and prevent recurrent 
vitreous hemorrhage. But treatment may ag- 
gravate vitreous contraction and may fail to 
obliterate new vessels already pulled forward 
away from the retina. Some clinicians might 
be reluctant to treat the eye without new ves- 
sels because of the risk of visual loss from 
treatment, but perhaps this is the optimal 
time for photocoagulation, to prevent devel- 
opment of new vessels. Most patient with 
proliferative diabetic retinopathy in one eye 
have intraretinal changes that are probably 
precursors of true surface new vessels in the 
other. I believe the best management of the 
patient described is treatment of one eye, but 
I do not know which one would be better to 
treat. In this situation the patient loses noth- 
ing by random selection of the eye to be 
treated. In my experience, most patients will 
accept this reasoning. Occasionally, a patient, 
even after the most careful explanation, will 
insist that the eye he considers worse be 
the one to be treated. Such patients, of course, 
cannot be admitted to the DRS. Neither can 
patients in whom the investigator feels that 
one eye is unsuitable for treatment, sucli as, 
for instance, an eye with "burned out" pro- 
liferative retinopathy. 

The patient must have at least the same 
degree of trust in the DRS ophthalmologist 
who will care for him as in any other physi- 
cian into whose hands he places himself. He 
must know that the only difference between 
treatment within vs. outside of the study 1s 
his loss of the right to specify the eye to be 
treated and he must understand that he has 
nothing to lose from randomization. 

The good of future patients, even in a dis- 
ease which the patient realizes tends to run 
in families, is a comparatively weak factor 
in motivating the average patient to enter the 
study. The possibility that the study will pro- 
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duce information helpful in deciding whether 
his second eye should be treated, however, is 
of considerable importance. We emphasize to 
all patients that such information will only 
be valid when it is derived from large groups 
of patients, not from the course followed by 
his eyes alone. A 

The second principle I should like to em- 
phasize is the need for a close working rela- 
tionship between clinicians and biostatisti- 
cians. The biostatistician is needed not just 
as a consultant for the analysis of results, 
but as a team member with responsibility 
equal to that of the clinician for the success- 
ful planning and conduct of the trial. This 
princeple and the third point I mentioned at 
the onset? the large amount of time and metic- 
ulous attention to detail required by the DRS, 
may be illustrated by our protocol for mea- 
surement of visual acuity. Since the chief 
criterion of "success," the main response 
variable, is visual acuity, this measurement 
must be as accurate and unbiased as possible. 
In the initial draft of the protocol we did not 
specify the details of this measurement in 
sufficient detail. Furthermore, the clinicians 
in some of our centers did not pay sufficient 
attention to the specified details. It was only 
after the biostatisticians and clinicians had 
worked together, had educated each other to 
some extent in the other's discipline, that the 
procedures outlined below were adopted. 

Unfortunately, we cannot be double 
masked in this trial. The patient knows which 
eye was treated. We are attempting to be 
single masked, however, to have the exam- 
iner not know which eye was treated. At each 
return visit the patient is seen first by a mem- 
ber of the clinic staff who greets him, asks 
how he has been getting along and then re- 
minds him not to discuss his visual status 
with the visual acuity examiner until after 
this *test*is completed. A careful subjective 
refraction to determine the best corrected vis- 
ual acuity in each eye is then carried out under 
standard lighting with standard charts by a 
staff member who does not know which eye 
was treated, nor the visual acuities recorded 
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at the last visit. We know that even single 
masking will not be achieved consistently, 
however, since the identity of the treated eye 
is sometimes given away by a remark of the 
patient or by the relative pupillary dilatation 
which sometimes follows photocoagulation. 
We will monitor the frequency with which 
the examiner becomes unmasked. 

More serious bias may arise because the 
patient knows the identity of the treated eye. 
We tried to minimize this by specifying the 
technique to be followed in measuring best 
corrected visual acuity in detail, particularly 
emphasizing that the patient must be coaxed 
to continue to try reading smaller and smaller 
lines, guessing if necessary, until at least two 
letters are missed in a line. The smallest line 
of letters the patient reads with one or no 
mistakes is recorded as the best corrected 
visual acuity. Standard Snellen charts have 
been modified to provide four letters of the 
20/70, 20/100, 20/160, and 20/200 sizes on 
each chart and separate charts are used for 
each of the patient's eyes. 

Independent, replicate visual acuity mea- 
surements are being carried out on selected 
patients. 

I should like to take up now the fourth 
point, the problem posed by the need to spec- 
ify a detailed treatment protocol to be care- 
fully followed by all centers throughout the 
study, while, at the same time, maintaining 
"relevance" to clinical practice. Theoretical- 
ly, the protocol could simply give each oph- 
thalmologist collaborating in the DRS free- 
dom to carry out treatment any way he 
chooses. We could anticipate wide variation 
between different ophthalmologists, and prob- 
ably within the patients of a single ophthal- 
mologist, since his attitude might change dur- 
ing the course of the study. At the other ex- 
treme, a rigid treatment protocol could be 
specified, to which all participating ophthal- 
mologists would adhere throughout the study. 
A great deal of time was spent on this sub- 
ject during the planning stages. 

Initially we proposed to use xenon arc and 
ruby laser photocoagulation as they were then 
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advocated by their proponents. With xenon 
the aim was direct destruction of surface new 
vessels by strong focal applications to in- 
volved areas, while with ruby the hoped for 
effect was regression of new vessels and dim- 
inution of retinal edema and vascular con- 
gestion following widespread mild burns 
("scatter," or "retinal ablation"). Although 
we were eager to compare these two ap- 
proaches to treatment, some potential partic- 
ipants were reluctant to use the modality they 
felt to be less promising. It therefore seemed 
necessary to establish two types of clinical 
centers, each treating all patients with a single 
modality, even though this design was un- 
suitable for a comparison between the two 
treatments. 

While the DRS application was awaiting 
funding it became apparent that the argon 
laser would soon be available. We were im- 
pressed with the theoretical possibility, and 
the preliminary reports, that new vessels on 
the disk or in the vitreous could be obliterated 
with direct focal applications. We seemed to 
face the real possibility that the study we had 
designed would be obsolete before it got under 
way. The protocol was therefore modified ; 
ruby laser treatment was eliminated and re- 
placed by argon. At this point, all of the in- 
vestigators were willing to use either modal- 
ity and it was now possible to randomize be- 
tween the two treatments at each center, a 
substantial improvement in design. The in- 
direct effects of scatter treatment now 
seemed sufficiently promising, however, to 
lead us to incorporate this feature of treat- 
ment in the xenon as well as the argon treat- 
ment group. The chief question we were 
seeking to answer was, “Is photocoagulation 
treatment better than no treatment?” Since 
the major anticipated advantage of argon 
was that it would allow extension of the focal 
treatment principle utilized with xenon to 
new vessels on the disk or in the vitreous, 
we felt that focal treatment had to be in- 
cluded in the argon treatment group as well. 
Now each treatment group contained both the 
focal and scatter approaches. 
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In part to regain the lost opportunity to 
compare focal vs. scatter treatment, in part to 
avoid the criticism that our protocol did not 
allow the treater to combine the supposed ad- 
vantages of xenon and argon in the same 
eye, in part because of our high hopes for 
focal argon treatment of disk new vessels, a 
third “combined” treatment group was added 
just before the study began. In this group 
surface new vessels and other lesions (retinal 
hemorrhages or microaneurysms and intra- 
retinal microvascular abnormalities, or both) 
distant from the disk and macula were treated 
with xenon and lesions thought to be caus- 
ing macular edema were treated with argon. 
After four months, if disk new vessels per- 
sisted, they were to be treated fotally with 
argon. It soon became apparent that addition 
of this treatment group was a mistake, since 
eyes with new vessels limited to the disk and 
with minimal hemorrhages and other intra- 
retinal changes seemed unsuitable for treat- 
ment in the combined group. In such eyes, 
there was nothing to treat focally, except the 
disk new vessels. We had by now become dis- 
enchanted with focal treatment of disk new 
vessels with argon, but increasingly enthusi- 
astic about the possible indirect effect of scat- 
ter treatment on them. Retention of the com- 
bined treatment group would have led some 
of us to exclude patients in whom either eye 
had the type of retinopathy described above 
(disk new vessels with no or minimal other 
lesions) or would have required deviation 
from a single randomization scheme, with 
eyes of this type being assigned to either of 
the other two treatment groups. We could 
not afford anything that impaired recruit- 
ment, since it was slower than anticipated, 
and we were reluctant to complicate random- 
ization. Reduction of the number of treat- 
ment groups from three to two would reduce 
the number of patients required, amselforat- 
ing our recruitment problem. Therefore, the 
combined treatment group was dropped. 

The protocol finally adopted is summarized 
in Tables 3-5. The two treatment groups are 
similar, each including both focal and scatter 
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TABLE 3 
DRS TREATMENT TECHNIQUE—XENON 


Required 
Focal 


Surface new vessels "elsewhere" (more than 1 disk 
diameter from the disk) 


Microaneurysms of other lesions considered the 
cause of macular edema 


Scatter, from 2 disk diameters from the macula 
(or 1 disk diameter from the disk) to the equator 

3 degrees, from 400 to 800 burns 

4.5 degrees from 200 to 400 burns 


All treated eyes receive both focal and scatter 


Optional 
Focal treatment of the new vessels adjacent to the 
disk 
Focal tfeatment of elevated new vessels elsewhere 
than on the Wisk 


Focal treatment of punctate hemorrhages, micro- 
aneurysms, and intraretinal microvascular abnor- 
malities other than microaneurysms or other lesions 
considered the cause of macular edema 


Follow-up every 4 mo, repeat the treatment as 
needed 


treatment. In the xenon group focal treat- 
ment of disk new vessels was not required, 
because one cannot treat them focally over 
the disk, but the treating ophthalmologist may 
treat them adjacent to the disk, 1f he wishes. 
Exceptions to the prescribed treatment were 
. needed for eyes in which new vessels were 
so severe that most advocates of treatment 
would advise against treating them focally 
( Table 5). 

The data in Table 6 emphasize some of my 
own miscalculations regarding this trial. I 
labeled it “A clinician’s view" because the 
original guesses of the biostatisticians were 
closer to the truth than mine. Planning this 
study to the point that we could write a grant 
application took 177 years. Working out pro- 
cedures and forms, getting things going, took 
a full year from the time we were funded 
before the first patient was entered and 
treated. The Manual of Operations was for- 
midable. The estimates of recruitment varied 
greatly. Some centers which had had previous 
experience with clinical trials were accurate 
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TABLE 4 
DRS TREATMENT TECHNIQUE—ARGON 


Required 
Focal 


New vessels on or within 1 disk diameter of the 
disk 

Surface new vessels "elsewhere" 

Elevated new vessels ‘‘elsewhere”’ 

Lesions considered the cause of macular edema 


Scatter, from 2 disk diameters from the macula 
(or 1 disk diameter from the disk) to the equator 
500 u, 800 to 1,600 burns 
1,000 u, 400 to 800 burns 


All treated eyes receive both focal and scatter 


Optional 


Focal treatment of punctate hemorrhages, micro- 
aneurysms, and intraretinal microvascular abnor- 
malities other than lesions considered the cause of 
macular edema 


Follow-up every 4 mo, repeat treatment as needed 


TABLE 5 
DRS TREATMENT TECHNIQUES* 


Focal treatment of new vessels is optional if: 
A new vessel patch is equal to or greater than 4 
disk areas in size 


The caliber of new vessels in a patch is equal to or 
greater than a retinal artery at the disk margin 


The fibrous proliferation is equal to or greater 
than the standard photograph No. 15 


The new vessels are located over the papillo- 
macular bundle or are equal to or less than 1 disk 
diameter from the center of the macula 


Scatter is optional over fibrous proliferation 
* Options for omission of treatment when fibro- 


vascular proliferation is severe (same for argon and 
xenon). 


TABLE 6 
CLINICIAN'S VIEW OF THE DRS 


Duration of planning and testing stage 


1 : Five times 
Time required to perform the original 
examinations NW AS 
Length of manual of operations 
Number of patients recruited | One-fifth 
Questions that will probably be | original 
answered estimate 


um n. 


eae 1 
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in their estimates, others were off by a factor 
of 10. 

I still hope we are going to answer more 
questions than those outlined at the begin- 
ning of this presentation, but my previous 
failure to make accurate predictions makes 
me cautious. Whether we are reallv going to 
pick out features of treatment tha: are par- 
ticularly bad, or types of retinopathy more 
or less suitable for treatment with either of 
the modalities heing tested, remains to be seen. 
I have no doubt we will demonstra:e whether 
or not photocoagulation treatment helps to 
prevent severe visual loss due to proliferative 
diabetic retinopathy. 


DISCUSSION 


Mr. Eperer: It appears that the Diabetic 
Retinopathy Study has violated Muench’s 
Third Law, which says: “The number of 
patients promised for a study should be 
divided by a factor of at least ten.” 


Question: I just wonder how long this study 
has been going on, and how long you an- 
ticipate it will have to go on before it will 
stop. 


Dr. Davis: We began in July 1972 and we 
have treated 450 patients. Most of them 
have been treated in the last year and when 
we first looked at the data a couple of 
months ago, we had less than 100 patients 
who had been followed for a year or more. 
We really do not expect to be able to show 
much with less than a year or two of follow- 
up. If treatment is dramatically good or 
dramatically bad, maybe we will know it in 
another year. 


Dr. Joun W. HeEnverson, Mayo Clinic: I 
would like to note my experience with three 
patients in the last six months whom I have 
seen personally—this does not reflect the 
number that might have been seen by other 
full-time colleagues of my department— 
who have been treated as part of the DRS. 
They were walk-in patients I had not seen 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1975 


before, nor had we referred them for this 
treatment, I don’t believe. All three con- 
tended that they were worse and would not 
go back to the center where they were 
treated. We do not know whether they were 
worse, or whether they thought they were 
worse, or would not return because of some 
manner in the way they were handled, or 
a combination of all three. My chief con- 
cern is how this factor might bias your 
study. I have not seen any patients who 
said they were better who wanted to drop 
out of the study. 


Dr. Davis: Well, it is a terrible problem. If 
it is widespread it will destroy the, study, 
and it does not have to be widespread to 
destroy it. I would emphasize that the pa- 
tients in this study (most of whom are 
private patients) must have the same con- 
fidence in the investigator who is taking 
care of them as they would in any physi- 
cian or even more confidence. If we do not 
have that, the study is a failure. 


Dr. HreNprRsoN: If they do not return to 
the center, then will they just be dropped? 


Dr. Davis: No, they will not be dropped. 
We plan home visits, if necessary, sending 
the coordinator out to measure visual acu- X 
ity. We will ask help of the patient’s local 
ophthalmologist and family physician. We 
propose to make strenuous efforts to keep 
track of all our patients. 


Dr. HENDERSON: That's fine, because other- 
wise the patients who are not benefited by 
the treatment will be lost for data analysis 
and the study would then become biased 
toward a more favorable result than actual- 
ly exists. | 


Dr. Davis: What I would say to those three 
patients is: “You do not know yet whether 
your treated eye or your untreated eye is 
finally going to be your best eye. Maybe 
the treatment has taken away some of your 
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visual field, maybe it has even reduced your 
acuity. But we do not know yet what will 
be the long-range outcome. Three years 
from now that may be your seeing eye. 
The treatment does have some disadvan- 
tages. Doctors at the center are not plan- 
ning to treat your other eye. That is part 
of the study. Please go back, and let them 
observe you." 


Question: What about patients in the other 
classifications who might in fact be bene- 
fitting. What do you anticipate from pa- 
tients who say, “I’ve received such won- 
derful improvement and I insist upon the 
other eye being treated. I realize this will 
removegne from the study." How many of 
these patients would it take to make or 
break the study? 


Dr. Davis: We have trouble even anticipat- 
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ing the needed sample size to begin with. 
We are even further from calculating how 
many dropouts will ruin us. I guess the 
standard answer to that is: one dropout is 
too many. It is to try to minimize that prob- 
lem that I explain to the patient just before 
we open the envelope containing the ran- 
dom treatment assignment that we do not 
think the way his first eye responds is a 
valid guide as to whether his second eye 
should be treated or not. We do not plan 
to make the decision about his second eye 
on the basis of how well his first eye re- 
sponds, but only on the results from groups 
of treated and untreated eyes. I think the 
patient needs to know that ahead of time. 
I think the patient’s acceptance of this is 
going to depend on how much faith he has 
in the doctor. I cannot give you a quantita- 
tive answer to this excellent question. I 
just have to talk around it. 


GENERAL DISCUSSION 


Mr. Eperer: If you could give only one bit 
of advice to a clinician planning a clinical 
trial, what would you tell him? 


Dr. Davis: A one-word answer might be 
“don’t.” If you are determined to do it, my 
advice would be from the beginning to put 
yourself in the patient's position and de- 
veiop the protocol so you would be happy 
to be one of the subjects. Tf you cannot do 
that, you'd better not start. 

I have several suggestions based on my ex- 
perience in the DRS: 

(1) Design the trial with yourself in mind 
as a patient. 

(2) Allow plenty of time for planning. 

(3) Give all forms and procedures a 
thorqugh £rial run, a dress rehearsal, with pa- 
tients. 

(4) In regard to details of forms: 

(a) Don't worry about the length of 

forms. If clearly worded, long forms take no 
more time to fill out than short ones. 


(b) On all questions asking for the pres- 
ence or absence of a clinical finding, provide 
a "borderline," “questionable,” or “equivo- 
cal” category between “present” and “ab- 
sent.” 

(c) On all questions listing clinical find- 
ings to be looked for, or giving alternative 
reasons for omitting or modifying a pre- 
scribed procedure, provide a final “other, 
state below,” category, even if you think you 
have included all possibilities. 


Dr. BALLINTINE: I think each of us has re- 
inforced what the other has said, and there 
are a couple of almost elementary prin- 
ciples that if violated will destroy a study. 
These, I think, have been discussed ade- 
quately. The study has to be directed to- 
ward a worthwhile goal to justify the enor- 
mous effort involved. What is proposed has 
to be acceptable to the patient and to so- 
ciety. The plan has to be conceived well 
enough to find the answers sought, if they 
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exist. And unless the plan does incorporate 
principles of double masking, careful con- 
trol of conditions, and random assignment 
of patients, it cannot give the information 
in most cases. The only exceptions are 
those diseases so obvious and inexorable 
in their course and where the new treat- 
ments are so effective compared to any- 
thing we have, that it 1s obvious from the 
first patient. But this is, in effect, a clinical 
trial that meets these criteria. If we act 
with the idea that from the first we are 
committed to a random trial, then as soon 
as the efficacy becomes obvious, there is no 
need to continue. 


Dr. BEARMAN: First, keep your eye on the 
major single objective of the study. Don't 
let your interest in side issues divert you 
from the main point. Secondly, be specific. 
Don't talk only in generalities, but specify 
all the generalities. Thirdly, I should like to 
give a bit of the background of Muench's 
Laws, of which Mr. Ederer has given two. 
There are three postulates that the late 
Hugo Muench laid out, from which those 
laws come. They are: “Everybody talks too 
much." “Everybody writes too much." “No- 
body pays any attention." The first of the 
laws that follow from those postulates is: 
no large-scale study ever bears out the 
results of a pilot study. The other two 
are those that Mr. Ederer mentioned: 
every study can be improved by omitting 
controls; and in order to be realistic, the 
number of patients promised still must be 
divided by a factor of at least ten. 


Mr. Kaun: I would emphasize the need to 
sharply define the objectives of the study. 
Get rid of all fog and confusion and doubt 
and vagueness. Be clear what your objec- 
tives are, and severely limit them. Dr. Bear- 
man said one item should be the target. 
Well, perhaps one, two, or three, but very 
severely limit it. There is the temptation at 
the beginning of a study to say, “While 
we're at it, let's make these other measure- 
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ments as well" It doesn't take much to 
drown a study. You cannot add something 
without hurting something else. If you are 
going to obtain data that are to be collected 
accurately, edited thoroughly, replicated, 
and so on, you can't spread yourself in all 
directions. Finally, I would say, be care- 
ful! Ye 


Mr. EpERER: My own answer to the ques- 


tion is: work with someone who has gone 
through this before. You can't possibly an- 
ticipate the many pitfalls in these studies 
unless you've done it before. Dr. Chal- 
mers's answer is: "Make sure that at the 
time of randomization there is no possi- 
bility of the physician having,a clue as 
to which treatment the next patient will 
get." I think this is related to a question 
that was asked earlier about alternating pa- 
tients. Obviously, if you alternate patients, 
you will violate Dr. Chalmers's precept. 


Question: Dr. Bearman, how do you deter- 


mine acceptable probability limits on the 
validity of an observation such as in the 
efficacy of a drug? And how can you de- 
termine in advance the probable minimum 
number of observations to get that prob- 
ability limit? 


Dn. BEARMAN: You are touching on a diffi- 


cult problem. The first thing we have fo do, 
in answering your question about numbers 
of patients, is to get an answer from you. 
What kind of a difference, in percentage 
success, for example, do you expect in 
treated and untreated groups? What kind 
of difference in percentage do you want to 
be fairly certain to detect, 1f it really ex- 
ists? That is to say, will you be satisfied if 
you can detect an improvement of, say, 
10 or 25% more successes in one group than 
in the other, but nothing less? Or will you 
insist that you find the difference, if it's 
only as small as 5 or 1 or 0.196? Then 
you have to tell me, if we want to do this 
on a decision theoretic basis, as it's called, 


J 


VOL. 79, NO. 5 


what is the loss in making a wrong deci- 
sion in the one direction of claiming that 
treatment A 1s better than treatment B? Or 
alternatively, what is the loss involved in 
saying that treatment B is better than treat- 
ment A, wfien in each case you are making 
the wrong decision? If you will give us 
those kinds of answers, then we can an- 
swer the question as to what is the number 
of patients one would need. If you can't 
give us those kinds of answers, and that's 
the usual situation, then we have to fall 
back on algorithms— 596 significance level, 
or 1% significance level. How certain do 
you want to be that you'll find the result 
if it is there? These are simpler kinds of 
questions to answer, and yet we can't an- 
swer them until you answer the previous 
question. 


Question: The FDA says that drugs shall 
be both safe and effective. Now, when they 
say effective, this applies to some probabil- 


ity limits. But they have never stated them, 
I know. 


Dr. BEARMAN: I think I would ask the 


gentleman from the FDA to talk to that 
point. I don’t believe I know the answer. 
I would expect they would be talking in 
official communications like this—about 5% 
significance levels on both ends, efficacy 
and on safety. That would be my guess. 
Am I right or wrong? 


Dr. Ricnarp D. Nortu: Well, I think you 
are close. Actually, as you said, the defini- 
tion is variable since safety and efficacy 
are relative things, and how relative is 
based upon the type of drug under study 
and its intended clinical usage. It is diffi- 
cult to state with any precision what level 
of sjgnificance is appropriate for all drugs. 


QuEsTION: What about the “worst case ap- 
proach," trying an experimental drug or 
operation on a patient who is a treatment 
failure, who is in the end stage of disease, 
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and who has had multiple procedures? This 
should be ethically justified and, in fact, 
has led to a circuitry of information. 


Dr. BEARMAN: Your results will apply to pa- 


tients who are of this worst kind. You'll 
get information, if any, about that particu- 
lar population of patients to whom you 
might apply your results, and, as an expert 
in the field, you might be able from such 
studies to extrapolate to patients less se- 
verely involved. 


Question: Dr. Davis, you are using central 


visual acuity as a criterion. I've always had 
the feeling that acuity isn't a good index of 
the severity of diabetic retinopathy, and 
have given up. In other words, a person 
could have advanced proliferative diabetic 
retinopathy and 6/6 vision on his first treat- 
ment. Are you doing more than measuring 
central visual acuity? Are you measuring 
visual field? Are you taking into account 
the transient nature of central visual acu- 
ity ? It varies with refractive error, it varies 
with macular edema, with parafoveal hem- 
orrhage, and the like. How are you elimi- 
nating this? 


Dr. Davis: We are photographing the pa- 


tients pretreatment, posttreatment, and an- 
nually thereafter, and we propose to sub- 
group patients according to severity of 
retinopathy based on the photographs. It 
may turn out that treatment is helpful at 
a certain stage, early or late, or that it is 
harmful at a certain stage, early or late; so 
we propose to subdivide the patients on the 
basis of the appearance of their retinopathy. 
We do not propose to assess the effect of 
treatment on the basis of the appearance 
of the retinopathy because, obviously, the 
treated patients have a lot of chorioretinal 
scars. And it’s a matter of judgment 
whether you like a chorioretinal scar with- 
out any new vessels over it better, or 
whether you like a piece of functioning 
retina with a couple of new vessels, or ten 
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new vessels, or 100 new vessels over it, 
better. Which is better? We don't know. 
What is important is, does the patient see 
or not? So, our most important endpoint 
is visual acuity. Now we are measuring 
visual fields in a gross fashion, using a 
4.4 test object and trying to do it in a re- 
producible fashion. If photocoagulation is 
helpful, if argon and xenon are equally 
helpful, and if xenon destroys a lot of field 
and argon doesn't, we would like to know 
that because then, obviously, all of us in 
our practices would choose to use argon. 
So we are looking at that. On the other 
hand, it’s again judgmental—would you 
rather have 20/30 visual acuity and a 20 
degree field or 20/100 visual acuity and a 
full visual field. It depends on what you 
have to do. If you’re out in the jungle with 
wild beasts around you, maybe you'd rather 
have a full visual field. If you're a machin- 
ist who is working for a living and has to 
have 20/30, you'd rather have the 20/30. 
In general, I think we'd all rather have the 
20/30 with a 20 degree field. That is why 
visual acuity is our prime response variable, 
if you will. 


QvuEsTION: But you will know what size the 
visual field is? 


Dn. Davis: Yes, pre- and posttreatment. And 
we're measuring visual acuity every four 
months, and twice before treatment—at the 
initial visit and again immediately before 
treatment, before opening the allocation. 
Best corrected visual acuity is done each 
time by an individual who knows what the 
previous refraction was, but not what the 
visual acuity was previously. He doesn't 
know which eye was treated, and he goes 
through a specific six-page description of 
“put up plus-50; if it's no better, put it 
down; use a cross-cylinder for axis," and 
so forth. It takes about four pages to write 
out. And he is also told to make the patient 
try to read the next line. If he says he is 
not sure of a letter, he must guess. If he 
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misses one letter in a line, that line is re- 
corded as his best corrected visual acuity. 
If he misses two letters, the next line up 
is recorded as his best visual acuity. We 
have started to monitor and replicate this, 
and there are few replicate measurements 
that differ by more than a line. All the pa- 
tients have 20/100 or better at the begin- 
ning and what we are really interested in. 
is not so much whether they go from 20/30 
to 20/50, but how many eyes are still giv- 
ing the patients serviceable vision one, two, 
three, four, and five years after treatment. 
A change of a line or two, we think, is of 
less importance, but we are trying to mea- 
sure it as carefully as we can. 


QuEsTION: In most or many clinical studies, 


the major risk, of course, is that there are 
not enough patients. Now, your study 
doesn't accept patients who say "I want 
the right eye to be treated." Could you ac- 
cept those patients and perhaps keep them 
separate, in view of the possibility that you 
may not get enough patients who allow you 
to do the eyes at random ? 


Dr. Davis: I think there are two answers to 


that question, and I’ll let one of the bio- 
statisticians answer the biostatistical part 
of it. It may well be that going along with. 
the usual patient's desire to have his 
"worse" eye treated is not in his best in- 
terest. One can make an argument that 
says, if a treatment is effective, don't you 
think maybe you would guess it was more 
effective if you do it sooner? Maybe going 
along with the patient's wish to have the 
symptomatic eye treated is the wrong thing 
to do. Since we don't know, it seems better 
to make a random decision, and I discuss 
this ad nauseum with the patient. I think 
I can talk 18 out of 20 patients intq doing 
this, even though they've had vitreous hem- 
orrhage in one eye and the other eye is 
completely asymptomatic. And Il let 
the biostatisticians speak to the other 
aspect of it. 
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Mr. Eperer: I wouldn't go so far as to say Dn. Bearman: Of the two reasons that have 


that such a study would be utterly worth- 
less. There may be some useful informa- 
tiom that would come out of it. But there 
would'be a lot of nagging doubts as to why 
the patient Ricked that one eye. Was it be- 
cause it was the worse eye? And if so, how 
does the prognosis in the worse eye com- 
pare with the better eye? You lose all sense 
of comparability, and it would be difficult 
to interpret the results. 


Mr. Kaun: Essentially, you would be col- 
lecting something of unknown quality. Tt 
might help—it might not—it might con- 
fuse you. It's really necessary to design 
studieseas carefully as the DRS was de- 
signed to clear up these questions. At the 
end of that study, assuming they reach the 
end, the answer will be: treatment is bet- 
ter, or no treatment is better, or the differ- 
ence between them is not great. They 
should avoid sinking into the swamp of un- 
certainty so common with studies based on 
self-selected patients. It is unfortunate to 
do a lot of work over a long period of time 
and then conclude that the issue is in doubt. 


been given, I don't need any more than 
Dr. Davis's first reason. I think it would 
be unethical. A biostatistician also has to 
sleep with himself at night. And when the 
clinician tells me that he feels it would be 
unethical, I don't have to go any further. 
That's enough for me. There may be other 
reasons why I may think something is un- 
ethical, but while he says so at the outset, 
I'm finished. | 


Dr. Marvin Sears, Yale University: For 


those of us who are interested in develop- 
ing protocols or manuals of operation for 
clinical trials, do you have in the archives 
at the NIH any completed pilot studies that 
could be put on exhibit? 


Mr. Kaun: Yes, we do. There are some ex- 


cellent protocols of clinical trials and these 
are detailed documents, not generally avail- 
able. I think it an excellent suggestion, to 
try to compile some of this material and 
have it available for those who are inter- 
ested. 


COMPARISON OF ANTIBIOTIC THERAPY IN PRESUMPTIVE 
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Iowa City, Iowa 
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External ocular bacterial infections are 
caused by both gram-positive and gram- 
negative organisms; however, the clinical 
appearance is not pathognomonic for a spe- 
cific microbe. Because of the expense and 
time involved in obtaining results from cul- 
ture and the few number of times cultures 
seem to be helpful in simple conjunctivitis, 
most ophthalmologists do not routinely seek 
the specific microbial etiology. Since orga- 
nisms as diverse as Staphylococcus aureus 
and certain enzyme-producing organisms 
such as Pseudomonas aeruginosa are rapidly 
destructive to the eye, physicians would pre- 
fer to use broad-spectrum anti-infective 
agents whose range includes these organisms. 

The determination of which preparation 
to use depends on a variety of factors in- 
cluding ease of bacteria developing resistance 
or patient acceptance. Recognizing some of 
the difficulties in comparing efficacies of 
drugs, we set up a controlled double-blind 
study to measure the significant clinical and 
laboratory factors that could be evaluated. 

We compared the efficacy of two com- 
monly used topical preparations, gentamicin 
(Garamycin) and a combination product of 
neomycin and polymyxin B sulfate (Sta- 
trol). The objectives were not only to test the 
clinical results of these antibiotics, but also to 
gain experience in experimental design so 
that greater validity could be achieved in fu- 
ture studies. 

We decided not to use a placebo because 
one of us ( B.G.) felt that not treating a pa- 
tient with presumed bacterial conjunctivitis 
was contraindicated. Thus, we were obvi- 
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ously limited to comparison of the therapies 
used and could not determine whether either 
or both were superior to the effect obtained 
with a placebo. 


SUBJECTS AND METHODS 


One hundred twenty patients with pre- 
sumptive external bacterial infections of one 
or both eyes where the infecting organism 
was originally unknown were included in the 
study and were seen by the Ocular Inflam- 
matory Disease Service. Informed consent 
was obtained in all cases; both the Human 
Rights and the Clinical Pharmacology com- 
mittees of the School of Medicine approved 
the protocol. The selected patients met at 
least three of the following criteria: (1) 
Symptoms graded as follows: 1, mild, elic- 
ited from patient by questioning; 2, mod- 
erate, volunteered spontaneously; and 3, 
severe, described by patient in superlatives. 
(2) Yellowish discharge or mattering. (3). . 
A polymorphonuclear neutrophilic response 
on Giemsa-stained scraping of the conjunc- 
tiva. (4) An environmental history of close 
exposure to a proven bacterial conjunctivitis. 
(5) A history of inadequately treated bac- 
terial conjunctivitis. Patients were excluded 
if they were, or had been, taking systemic 
or topical anti-infectives within 72 hours of 
their first visit. 

Procedure—Each patient underwent a 
complete eye examination on the first visit. 
A standardized bacterial culture was taken 
by rubbing the lower fornix of the involved 
eye with a moistened calcium alginate swab, 
avoiding the eyelid margin and eyelashes. 
The moistening solution consisted of Hanks 
balanced salt solution plus 5% fetal calf 
serum. The swab was then placed in 2 ml 
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of trypticase soy broth (TSB) and agitated 
for 30 seconds. Within four hours, but in 
almost all cases immediately, 0.1 ml of the 
TSB wX plated onto a freshly made sheep's 
blood agat plate after which both the broth 
and the later incubated in 5% CO; 
with moderate htmidity at 37°C for at least 
48 hours. PEDE B odtimnents showed the 
ability of this formulation and technique to 
grow fastidious organisms. Organisms pres- 
ent in the incubated broth after 24 hours 
were streaked onto fresh plates and all the 
resultant bacteria were identified ; additional 
media and techniques were used when war- 
ranted. 

We, believed this technique had several 
advantage$. The original plate was at least 
semi-quantitative, indicating the relative 
number of organisms present at the time of 
culture. Because the streaking was exten- 
sive, it separated organisms which may have 
been inhibiting to each other and allowed 
separation of colonies. Such primary plating 
also helped to indicate the presence of possi- 
ble contaminants found on subculture. Or- 
ganisms present in quantities too small to 
be found on primary isolation visibly in- 
creased on subculture; those bacteria bound 
to inhibitory substances seemed to be diluted 
free. Antibiotic sensitivities were determined 

Bauer and associates’ and the tube dilu- 
tion? techniques. 

After taking the bacterial culture, we 
instilled one drop of 0.596 proparacaine hy- 
drochloride ophthalmic solution in the lower 
fornix. Using a cooled, previously flamed 
flexible platinum spatula, we took conjuncti- 
val scrapings from the lower fornix of the in- 
volved eye and smeared them onto two clean 
glass slides. One of the slides was stained by 
the Gram stain technique and the other by the 
Giemsa method, according to established lab- 
oratory procedures.* 

The clinical observations for each eye 
were made according to the following cri- 
teria: 

Symptroms—Redness, itching, burning, 
dull pain, foreign body sensation, photo- 
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phobia, watery discharge, purulent dis- 
charge, eyelids "stuck together" in the 
morning and mattering (discharge). 

GRrADING—The degree of severity was 
graded as follows: 0, none; 1, mild— 
elicited from patient by questioning; 2, 
moderate—volunteered spontaneously; and 
3, severe—described by patient in super- 
latives. | ! 

SicNs— Periorbital: edema, erythema, and 
tenderness; eyelid margins: scales, vesicles, 
ulcerations; preauricular adenopathy: 0, 
none; 1, present; discharge: 0, none; 1, 
watery ; 2, mucoid; 3, purulent ; conjunctiva 
(palpebral): erythema, chemosis, papules, 
follicles, membrane or pseudomembrane, sub- 
conjunctival hemorrhage; conjunctiva (bul- 
bar): 1, diffuse; 2, angular; 3, segmental ; 
cornea: central infiltrate, central ulcer, mar- 
ginal infiltrate, marginal ulcer, punctate in- 
filtrate, punctate erosions, edema, filaments— 
0, none; 1, present; intraocular findings: 
flare, cells, keratitic precipitates—O, no or 
none; 1, yes or present. 

Additional signs included: blepharospasm, 
photophobia, excessive lacrimation, fluores- 
cent staining, visual acuity, and applanation 
tensions. 

Reactions to medication were described as 
follows: stinging/burning, gravelly feeling 
or foreign body sensation, tearing, and blur- 
ring of vision. 

After the culture and scrapings were 
taken, the patient was given a numbered 
bottle of antibiotic solution and a tube of 
the same antibiotic as an ointment. The 
medications were either a combination of 
neomycin and polymyxin B or gentamicin, 
randomly assigned and dispensed in identi- 
cal containers. The patients were carefully 
instructed to apply the drops six times daily 
and the ointment once at bedtime. Each pa- 
tient was asked to return 48 hours later 
(+24 hours due to weekends) for re- 
evaluation. No drugs were to be applied on 
the day of the return visit, so that the pa- 
tient would be off medication for approxi- 
mately 12 hours before reexamination and 
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TABLE 1 
OVERALL CLINICAL RESULTS OF TREATMENT* 








ix Treatment Drug Recur- Lost to m 
Medication Improved Failure Reaction rencef Follow-up I netigib Total 
Neomycin-polymyxin B 79% (46) 5% (3) 2% (1) 3% (2) 10% (6) o (2) 60 
combination 
Gentamicin 48% (30) 23% (14) 3% (2) 2% (1) 19% (128 6% (4) 63 





* Numbers in parentheses are actual number of patients. 
+ Patients who had a recurrence after stopping treatment are not included in the total again since they 
had earlier been counted as "improved" in the same line. 


repeat culture. At 48 hours, patients who 
were "worse" or “not improved" could be 
switched to the opposite medication by ob- 
taining a new code held by a noninvolved 
person. Identity of the medication was not 
known by any member of the clinical team. 
Medication was used for 11 days. A final 
examination of the patient was performed 
and a third culture was taken, along with 
reweighing and discarding the medication, 
before the patient was discharged from the 
study. Patients were considered "improved" 
if clinical observations were within normal 
limits and "treatment failures" if these ob- 
servations were not normal. A marked symp- 
tomatic reaction to instillation of the medica- 
tion was classified as “drug reaction." Pa- 
tients judged improved and discharged from 
the study but who returned later with a 
recurrence of their disease were classified 
as “recurrences.” If the attending physician 
felt the patient did not have bacterial con- 
junctivitis, or if the patient did not meet 
the selection criteria, he was classified as 
“ineligible.” 


RESULTS 


The analysis of the compatibility of the 
two treatment groups with regard to sex, 
age, primary and secondary diagnoses, num- 
ber of cultures showing no growth, number 
of positive cultures for each organism cul- 
tured, and severity of signs and symptoms 
on the initial visit showed that the two treat- 
ment groups were not significantly different 
in these respects. 


The results of treatment of the clinical 
categories (Table 1) can be statistically 
analyzed without further subdivision into 
types of infections on the basis of the culture 
results. There is a difference between the 
two treatment groups which is statistically 
significant at the P = .01 level. Fewer pa- 
tients on gentamicin improved, more were 
treatment failures, and more were lost to 
follow-up, both in terms of actual numbers 
and percentage. 

As shown in Table 2, the gentamicin 
group had more cases with Streptococcus 
pneumoniae identified (12) than the neo- 
mycin and polymyxin B combination (7), 
and the neomycin and polymyxin B group 
had more cases (9) identified as S. aureus 
coagulase-positive than the gentamicin group 
(4). This distribution is important in cO 
paring overall results. S 

To demonstrate further the possible bias 
introduced by the distribution of strepto- 
cocci between the two treatment groups, we 
listed the antibiotic sensitivities of the iso- 
lated S. pneumoniae (Table 3). The ma- 
jority of pneumococci were resistant to all 
three antibiotics and four organisms which 
were resistant to the neomycin and polymyxin 
B combination were sensitive to gentamicin. 

As indicated, scrapings and cultures of 
the conjunctival sac aided in making the 
diagnosis of bacterial infection. There were 
14 initial cultures showing no growth in 
120 patients where the clinical diagnosis of 
bacterial conjunctivitis was made. This is 
an incidence of 1266 erroneous clinical diag- 
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TABLE 2 
INITIAL CULTURE RESULTS BY CLINICAL RESULTS CATEGORY AND BY TREATMENT GROUP 




















Treatment Drug Ineligible Lost to 
Improved Failure Reaction Patients Follow-up Subtotal 
Organisms Neo- Neo- Neo- Neo- Neo- 
Genta- mycin- Genta- mycin- Genta- mycin- Genta- mycin- Genta- mycin- Genta- 
micin poly- micin poly- micin poly- micin poly- micin poly- micin 
myxin B myxin B myxin B myxin B myxin B 
Staphylococcus 
Coagulase-negative 21 10* 2 2 0 2 0 3 3 9 26 26 
Coagulase-positive 8 3 1 0 0 0 0 0 0 1 9 4 
Streptococcus 
Alpha-hemolytic, 
Beta-hemolytic or pneu- 
moniae, or both 7 6 0 5 0 0 0 0 0 1 7 12 
Othert 7 8 0 4 0 0 0 0 3 0 10 12 
No growth 3 3 0 3 1 0 2 1 0 1 6 8 
Total no. of patients 46 30 3 14* 1 2 2 4 6 12 58 62 





* Difference between treatment groups significant at P — .05; all other differences in this Table not statistically significant (Fisher' 


exact probability test). 
T Ret 


noses or false-negative cultures. There were 
two smears of 76 on which organisms were 
seen where there was no confirmatory growth 
on culture. This gives an incidence of 3% 
false-positive smears of false-negative cul- 
tures. A comparison of results of the scrap- 
ing and culture showed there were 32 epi- 
sodes with negative scraping and positive 
cultures (74 episodes with positive scrapings 
and cultures). Coagulase-negative Staphylo- 
coccus and Hemophilus were cultured fre- 
quently in the presence of a negative scrap- 
inf, i., 25 times (37% of isolations) for 

aphylococcus and eight times (72%) for 
Hemophilus. The incidence of smear negativ- 


ity for the rest of the organisms was less 
than 5%. 


DISCUSSION 


The difference in the number of clinical 
failures between the two treatment groups is 
not consistent with our clinical experience 
with other neomycin and polymyxin B sul- 
fate combinations and gentamicin. We have 
already commented about the possible influ- 
ence of the unequal occurrence of the genus 
Streptococcus including S. pneumonia in the 
two treatment groups. 

A puzzling finding was the poor correla- 
tion between the culture and sensitivity re- 


us species, Hemophilus species, Enterobacter aerogenes, E. cloacae, Escherichia coli, Moraxella, Proteus mirabilis, Arizona 
group. Combin&ition of gram-negative and gram-positive bacteria. 


sults and the clinical response. We have not 
done repeated cultures before on patients 
who were doing well during and after ther- 
apy for simple conjunctivitis. We expected 








TABLE 3 
ANTIBIOTIC SENSITIVITIES OF Streptococcus 
pneumoniae* 
Neomycin- E- 
Sensitivity Pattern polymyxin B oof 
Groups roups 





Resistant to all three anti- 

biotics 12 14 
Reistant to the neomycin 

and polymyxin B com- 

bination; sensitive to 

gentamicin t 2 2 
Resistant to neomycin; 

sensitive to polymyxin 

B and gentamicin 0 | 1 





* Table values represent numbers of cultures; 
individual patients may be represented more than 
once. 

] In three of the four cases S. pneumoniae was 
cultured on more than one visit. Two out of three 
yielded an organism resistant to all three antibiotics 
on subsequent visits. One received the neomycin and 
polymyxin B combination, the other received genta- 
micin. The third patient had an organism resistant 
to all three antibiotics, was treated with gentamicin, 
and then grew out an organism resistant to the neo- 
mycin and polymyxin B combination and sensitive 
to gentamicin. 
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better correlation between the bacteriologic 
and clinical findings; to find so few is dis- 
turbing, particularly when the cultures and 
Gram-smear results seemed to correlate well. 
We feel that this study has raised ques- 
tions concerning some of our basic assump- 
tions about presumed bacterial conjunctivitis 
and the consequent testing of the efficacy of 
drugs used to treat it. While the combina- 
tion of criteria used to admit the patients to 
the study were stringent and in common 
usage for the diagnosis of bacterial con- 
junctivitis, we speculate whether the tech- 
nique used for culturing bacteria really 
measured pathogens or merely transient 
flora. Results of culture show an appreciable 
number of patients included in this study 
who did not demonstrate traditionally patho- 
genic bacteria. Cultivating other than com- 
mon bacteria ( "L" forms, anaerobes, viruses, 
and the like) should be done and new con- 
cepts need to be established in interpreting 
the significance of the microorganisms found. 
To increase validity the study should have 
been even more cognizant of host factors, 
which perhaps are of greater importance 
than bacteria in the pathogenesis of presumed 
bacterial conjunctivitis. Better techniques 
for evaluating these changes are essential 
for a truly valid determination of efficacy 
and these may need to include systemic as 
well as local indicators. The sensitivities as 
routinely done by the method of Bauer and 
associates! and even the time-consuming and 
expensive tube-dilution technique appear to 
have only limited value in relation to in vivo 
results from antibiotics topically applied to 
the eye. Understanding this concept is im- 
portant in evaluating in vitro studies. 
Staphylococcus epidermidis occurs in both 
virulent and saprophytic strains which adds 
immeasurably to the difficulty in establishing 
an etiology, essential to achieve comparable 
groups for testing. 
In retrospect, while we thought we knew 
the nature of presumed bacterial conjuncti- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1975 


vitis and had elected to use positive controls, 
a placebo group was critical in establishing 
the degree of self (non drug-related) heal- 
ing. We therefore cannot draw af conclu- 






drug efficacy. 

Even though this st 
chance alone may dpparently cause more 
resistant organisms to be included in one 
group, perhaps incorrectly biasing the efficacy 
results. Statistics of apparently high sig- 
nificance that are not valid are likely to 
occur. The statistics here show significantly 
greater efficacy for the neomycin and poly- 
myxin B combination than for gentamicin. 
Finally, the vehicle, apart from the antibiotic, 
may prejudice the observed clinfcal results 
of treatment, and this, too, must be con- 
sidered. 


SUMMARY 

One hundred twenty patients who met 
criteria for presumptive bacterial infections 
of the conjunctiva were closely observed and 
the findings systematically recorded for two 
weeks in a double-blind study that compared 
the effectiveness of gentamicin with a com- 
bination of neomycin and polymyxin B sul- 
fates. 

The neomycin and polymyxin B combina- 
tion demonstrated statistical superio tygs 
measured by patient improvement andWfaffure 
to respond to therapy. However, difficulties 
including chance distribution of bacteria and 
variability of organism resistance may have 
detracted from statistical results. 
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INTERMEDIATE-TERM CORNEAL STORAGE FOR 
PENETRATING KERATOPLASTY 
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Despite recent advances in surgical tech- 
nique and instrumentation, the failure rate 
for corneal transplantation ranges from 5 to 
40% depending on the quality of the donor 
cornea and the preoperative status of the re- 
cipient eye.* About one half of graft failures 
occur in the immediate postoperative period, 
primarily from damage to, or inadequate 
preservatiog of, endothelial cells. Therefore, 
investigators have sought to improve preser- 
vation of the corneal endothelial cells during 
the interval between death of the donor and 
keratoplasty. 

Other than routine eye-bank storage of 
whole eyes at 4°C, the most acceptable method 
of corneal preservation is the cryopreserva- 
tion process described by Capella, Kaufman, 
and Robbins. Both techniques have disad- 
vantages, ranging from deterioration of cor- 
neal endothelial cells after prolonged whole 
eye storage to the exacting technique and ex- 
pensive equipment required to store corneas 
in Aqujd nitrogen. 

eptly, McCarey and Kaufman? re- 
ported on the use of Tissue Culture Medium 
199 (TC-199) with 5% dextran and anti- 
biotics to store rabbit corneas at 4°C. Physi- 
ologic and microscopic studies demonstrated 
viable endothelial cells in corneas stored up 
to 14 days in this tissue culture medium. 

We are reporting our initial clinical re- 
sults using the modified TC-199 medium for 
intermediate-term storage of human donor 
corneas for penetrating keratoplasty. Addi- 
tional light and electron microscopic observa- 
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tions are presented to demonstrate the state 
of the endothelial cells in human donor cor- 
neas maintained in modified TC-199 medium 
for two and 12 days, and in two graft fail- 
ures in which TC-199 stored donor material 
was used. 


MATERIAL AND METHODS 


Between Jan. 10, and June 30, 1974, our 
full-time faculty performed 57 penetrating 
keratoplasties using human donor-corneal ma- 
terial stored in a modified TC-199 medium. 
The storage medium was made by mixing 
equal volumes of 10% dextran (40,000 mol 
wt) and X2 concentration of TC-199 me- 
dium. The solution was passed through a 
0.45-y. Millipore filter and was placed in pre- 
sterilized 20-ml glass vials.* Prior to use, a 
penicillin and streptomycin mixture (100 
units/ml) was added to the medium. Since 
July 1, 1974, we have used McCarey-Kauf- 
man (M-K) corneal bathing media that con- 
tain the same mixture of TC-199 medium 
and dextran as described above.’ 

Donor eyes were obtained as soon after 
donor death as possible. After rinsing with 
Neosporin Ophthalmic Solution, the corneas 
were aseptically removed from the globe 
with a 2-mm scleral rim, placed (endothelial 
side up) in the modified TC-199 medium, 
and stored at 4°C until keratoplasty. 

Our previously described technique for 
penetrating keratoplasty’ was modified in the 
following manner. The donor cornea was 
aseptically removed from the container and 
was laid, endothelial side up, on a concave 
Teflon block. The appropriate size of dis- 
posable trephine was opened maximally and 
the corneal button was punched out, from 
the endothelial to the epithelial surface.‘ 
While the surgeon removed the recipient cor- 
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nea, the donor button remained on the Teflon 
block, immersed in the modified TC-199 me- 
dium. The donor button was then grasped 
with fine-toothed forceps on its epithelial 
edge, transferred to the recipient eye, and 
sutured in place with 10-0 monofilament ny- 
lon sutures. In aphakic eyes or in cases of 
combined keratoplasty and lens extraction, 
an anterior vitrectomy was performed. 

Our postoperative management of kerato- 
plasty patients was previously discussed.* 
The operated eyes were examined with the 
slit lamp daily after surgery for the first 
week, then once weekly for at least two 
months by the surgeon or, in some cases, by 
the referring physician. 

Penetrating keratoplasty was considered 
successful if the graft was clear on the first 
postoperative day and remained clear through 
the follow-up period. In instances where mild 
striate keratopathy was present initially and 
cleared within one week, the grafts were con- 
sidered successful. Irreversible edema of the 
graft on the first postoperative day or within 
the first week after surgery, not associated 
with unusual postoperative inflammation, was 
considered a primary failure of the donor 
cornea. 

Tissue for morphologic study consisted of 
the following four specimens: peripheral cor- 
nea of a 35-year-old donor (Case 12) stored 
in modified TC-199 for two days; peripheral 
cornea of a 20-year-old donor (Case 26) 
maintained in modified TC-199 for 12 days; 
corneal button from a 59-year-old donor 
(Case 44), stored in modified TC-199 for 64 
hours prior to keratoplasty, followed by im- 
mediate postoperative edema and requiring 
regrafting four days later; corneal button 
from a 64-year-old donor (Case 32) main- 
tained in modified TC-199 for seven hours 
prior to keratoplasty that remained clear 
until the fourth postoperative month and re- 
quired regrafting at seven months postopera- 
tively. 

Representative areas from all four speci- 
mens were fixed in formalin and were em- 
bedded either for routine histologic section- 
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ing or for flat preparations of the endothe- 
lium. By electron microscopy, part of the 
corneal button from the 64-year-old donor 
was fixed in 2% formaldehyde-0.9//5 glutar- 
aldehyde, postfixed in 2% osmjyh tetroxide, 
dehydrated in graded alcohglf, and embedded 
in epoxy resin. 








RESULTS 


This series consisted of 57 penetrating 
keratoplasties performed on 55 eyes of 54 
patients. Thirty-one keratoplasties were per- 
formed on phakic eyes and ten of these 31 
cases were combined with intracapsular cata- 
ract extraction. The remaining 26 grafts 
were performed on aphakic recipieat eyes 
(Table 1). 4 

All donor corneal material was stored in 
modified TC-199 medium prior to kerato- 
plasty. The average donor age was 38 years 
(range, 10 to 66 years). The donor corneas 
were removed and placed in the storage me- 
dium on an average of 7.6 hours after death 
(range, two to 17 hours). The time interval 
between death of the donor and use of the 
eye for keratoplasty ranged from seven hours 
to 270 hours (median, 27 hours; average, 
38.7 hours) (Table 2). Thirty-seven donor 
corneas were stored for 24 hours or more 
before keratoplasty (Table 1). 

Fifty-six of the 57 grafts were fo 
the first postoperative day and remaine clear 
for at least three weeks after surgery (Table 
3). The one early graft failure ( Case 44) was 
cloudy on the first postoperative day. That 
cornea was from a 59-year-old donor and 
was stored 70 hours before keratoplasty. A 
replacement graft, performed four days later, 
was successful. 

Postoperative follow-up ranged from one 
month to eight months (average, 3.7 months). 
Fifty-two corneas remained clear. Two grafts 
(Cases 18 and 36) developed imnfime trejec- 
tion two and three months after keratoplasty, 
but were treated successfully with mainte- 
nance of clear grafts. In addition to one im- 
mediate graft failure (Case 44), four grafts 
subsequently failed. One cornea (Case 26), 
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TABLE 1 


DURATION OF INTERMEDIATE CORNEAL STORAGE 


Interval From Donor Death to Keratoplasty (hrs) 


VOL. 79, NO. 5 
à, of Cases 
0-23 24-35 

Phakic eyes (21) 7 5 
Combined keratoplasf¥and 

lens removal (10) 3 1 
Aphakic eyes (26) 10 6 

Total (57) 20 12 


36-47 48-59 60-71 72-83 84-95 >95 
2 7 0 0 0 0 
1 2 0 0 2 ge 
2 5 2 1 0 0 
5 lUü&uugg ERR 


* One keratoplasty 270 hours after death of the donor. 


stored for 270 hours after death of the donor, 
was ufed to provide a 5-mm diameter full- 
thickness graft for a perforated fungal cor- 
neal ulcer. The grafted cornea was clear post- 
operatively without the use of corticosteroids, 
but vascularized and clouded 23 days after 
surgery. Two grafts (Cases 6 and 47) failed 
from immune graft rejection two months 
after keratoplasty, and one graft (Case 32) 
developed edema without evidence of rejec- 
tion four months after surgery. 

Histologic sections of corneas stored for 
two and 12 days showed consistent mainte- 
nance of a uniform endothelial monolayer 
(Fig. 1). Flat preparations of the endo- 
tha from this material revealed preser- 
of the endothelial mosaic over at least 
7596*0f the corneal surface (Fig. 2). 

Microscopic examination of the TC-199 
stored corneal button from the immediate 
graft failure ( Case 44) demonstrated marked 
loss of the endothelium ( Fig. 3). In the endo- 
thelial flat preparation, only a rare endothelial 
cell was visualized and among these few re- 
maining cells, mitoses were frequent (Fig. 4, 
cf. Fig. 2). A few acute inflammatory cells 
were evident. 

In the late graft failure (Case 32), by 
light ‘mi€roscopy, only a few attenuated endo- 
thelial cells remained (Figs. 5, 6, and 7, in- 
set), and these cells were invariably sepa- 
rated from Descemet’s membrane by a nar- 
row (approximately 1-y thick) band of less 
densely staining material. The remaining en- 







dothelial cells appeared extremely attenuated 
by electron microscopy (Fig. 7). Descemet's 
membrane was ultrastructurally unremark- 
able except for its posterior aspect where the 
lucent band visible by light microscopy con- 
sisted of loosely organized bundles of fine 
filaments (approximately 10 nm in diameter) 
interspersed with multiple short segments of 
basement-membrane-like material (Fig. 8). 
No inflammatory cells were apparent. 


DISCUSSION 


Viability of donor endothelial cells is neces- 
sary for the maintenance of a clear penetrat- 
ing keratoplasty. Storage of donor corneal 
material as intact enucleated eyes at 4°C up 
to 36 hours has been practiced for over 25 
years. There are, however, rapid accumula- 
tion of metabolic breakdown products and 
depletion of glucose in the aqueous humor of 


TABLE 2 
INTERMEDIATE CORNEAL STORAGE TIME INTERVALS 


Range Median Average 
(hrs) (hrs) (hrs) 


Death of donor to 
corneal immersion 


in TC-199 2-17 7 7.6 
Immersion of cornea 

in TC-199 to 

keratoplasty 1-262 20 31.1 
Death of donor to 

keratoplasty 7-270 27 38.7 
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Diagnosis 


Keratoconus 

Bullous keratopathy 

Keratoconus 

Keratoconus 

Keratoconus 

One previous graft 
failure © 


Scar 

Bullous keratopathy 

Keratoconus 

Congenital hereditary 
dystrophy 

Reis-Biicklers’ 
dystrophy 

Fuchs’ dystrophy 

Herpetic keratitis 

Keratoconus 

Scar 

Scar, chemical burn 

Interstitial keratitis 

Scar 

Keratoconus 

Keratoconus 

Keratoconus 


Granular dystrophy 
Bullous keratopathy 
Ulcer 

Bullous keratopathy 
Fungal ulcer 


One previous graft 
failure 

Corneal scar 

Fuchs’ dystrophy 

Fuchs’ dystrophy 

One previous graft 
failure 


Bullous keratopathy 


One previous graft 
failure 

Bullous keratopathy 

Chemical burn 

Bullous keratopathy 

Scar 

Fuchs’ dystrophy 

Bullous keratopathy 

Bullous keratopathy 

Scar 

Bullous keratopathy 

Scar 


Bullous keratopathy | 


One previous graft 
failure 

Bullous keratopathy 

Bullous keratopathy 


Bullous keratopathy 

Bullous keratopathy 

One previous graft 
failure 

Bullous keratopathy, 


One previous graft 
failure, R.E. 

One previous graft 
failure 

Bullous keratopathy 

Bullous keratopathy 

Scar 

Bullous keratopathy 
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Age 


Donor Donor Shared 


(Case No.) 


16 


14 
3 


46 
35 
36 





12 


20 
21 


55 


10 


54 


48 
43 


Phakic Keratoplasties 
12 24 18 
9 12 49 
10 24 15 
7 53 47 
2 18 20 
8 51 52 
9 26 49 
4 27 14 
8 10 49 
8 50 34 
8 26 52 
9 48 35 
7 58 50 
7 59 60 
6 16 44 
7 58 60 
9 22 15 
10 12 20 
6 7 19 
14 47 38 
6 39 44 
Combined Keratoplasty and Cataract Extraction 
2 11 47 
8 17 56 
7 50 49 
6 84 42 
8 270 20 
11 36 10 
4 7 14 
11 30 56 
4 84 42 
9 48 5 
Aphakic Keratoplasties 
12 19 64 
2 17 20 
6 19 47 
14 32 38 
6 21 44 
7 8 47 
6 50 55 
8 45 52 
5 24 61 
6 54 46 
12 24 40 
8 35 33 
6 70 59 
7 19 25 
6 62 19 
8 28 34 
9 49 12 
12 26 18 
15 17 58 
8 54 14 
8 48 20 
6 74 36 
9 19 12 
3 11 33 
8 15 48 
5 45 66 
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Fig. 1 (Stark, Maumenee, and Kenyon). Case 12. 
Histologic section of cornea stored in modified 


TC-199 medium for two days shows intact endo- 
thelial monolayer (hematoxylin-eosin, 


x400). 





Fig. 3 (Stark, Maumenee, and Kenyon). Case 44. 
Histologic section of cornea from immediately fail- 
i ft illustrates presence of only few endothelial 

arrows) (hematoxylin-eosin, X400). 
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Fig. 2 (Stark, Maumenee, and Kenyon). Case 22. 
Flat preparation of endothelium of cornea main- 
tained in modified TC-199 medium for 12 days dem- 
onstrates preservation of endothelial mosaic pattern 
(hematoxylin-eosin, 500). 





Fig. 4 (Stark, Maumenee, and Kenyon). Case 44. 
Flat preparation of endothelium (as in Figure 3) 
reveals a single surviving endothelial cell undergo- 
ing mitosis ; arrows indicate metaphase plate (hema- 
toxylin-eosin, X500). 





Fig. 5 (Stark, Maumenee, and Kenyon). Case 32. 
Histologic section of cornea from late graft failure 


shows uniform Descemet’s membrane (DM) with 
only a single remaining endothelial cell (arrow). 
(paraphenylenediamine, 500). 


Fig. 6 (Stark, Maumenee, and Kenyon). Higher 
magnification of area indicated by arrow in Figure 5 
demonstrates the lucent zone (asterisk) at the inter- 
face between Descemet's membrane (DM) and the 
endothelial cell (paraphenylenediamine, X 1,000). 
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Fig. 7 (Stark, Maumenee, and Kenyon). Case 32. Inset, Cornea from late graft failure with lucent 
zone (asterisk) between Descemet's membrane (DM) and attenuated endothelial layer (arrows) (para- 
phenylenediamine, X700). By electron microscopy, two thinned endothelial cells (E) are joined by an 


intact junctional complex (circled). Corneal stroma (S) and Descemet's membrane (DM) are ultr: 
turally unremarkable except for the loosely fibrillar zone (asterisks) adjacent to endothelium. 


enucleated eyes, both of which may damage 
the corneal endothelium.® 

The intermediate storage of donor corneal 
material in physiologic media is not new. In 
1963, Stocker, Levenson, and Georgiade? re- 
ported viability of rabbit corneal endothelial 
cells after 14 days of storage in rabbit serum 
at 4°C. In later clinical studies by Stocker,’ 
human donor corneal material was stored in 
the recipient's serum for up to 101 hours 
(average, 48.6 hours) with resultant 73.7% 
clear grafts at four months after surgery. 

We previously reported the occurrence of 
immediate postoperative corneal edema in 
five of 30 (16.696) grafts in aphakic eyes 
and two of 64 (3.5%) grafts in phakic 


eyes)! The donor corneas for these cases 
were stored as intact enucleated eyes at 49C 
for not more than 24 hours before use. These 
early failures, presumably related to non- 
viability of the donors' corneal endothelium, 
accounted for approximately 50% of our 
failures in each group (phakic and aphakic) .2 
In our present series of 57 penetrating kera- 
toplasties using donor material stored in mod- 
ified TC-199 medium, we experienced only 
one early graft failure in 57 cases Tec 2% 
despite the fact that 37 of the donor corneas 
were used at 24 or more hours after the do- 
nor's death. 

Our preliminary histologic observation 
demonstrates an intact corneal endothelial 
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Fig. 8 (Stark, Maumenee, and Kenyon). Higher magnification of posterior aspect of Descemet's mem- 
brane (DM) reveals the composition of the abnormal zone to be fine filaments (circled in cross-section) 
and multiple segments of basement-membrane-like material (asterisks) ; E indicates endothelial cell 
(x27,000). 


pattern after prolonged storage in modified 
TC-199. It is possible, therefore, that pro- 
longed endothelial viability accounts for this 
reduction in postoperative corneal edema, 
since the state of the endothelial pattern is 
held as a reliable indicator of cellular func- 
tional integrity.* 

The light and electron microscopic find- 
iadan the two cases of graft failure, one im- 

te and one late, are also significant. In 
botl&f instances, endothelial loss or decompen- 
sation, in the absence of inflammatory 
changes, was apparent. In the immediately 
failing case, the few surviving endothelial 
cells appeared to be actively replicating in an 
effort to restore the endothelial population. 
In the late failure, the endothelial cells evi- 
denced their functional decompensation by 
having secreted excessive fibrous and base- 
ment membrane materials, as is characteristic 
of the metaplastic response seen in many con- 
ditibns*of endothelial degeneration, inflam- 
mation, or insult.? 

In addition to a reduction in early graft 
failures (especially in aphakic eyes) as com- 
pared to our early series, the intermediate 
storage of corneas in TC-199 medium offers 
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several other advantages. The prospective 
keratoplasty recipient can wait at home, often 
several hundred miles away, until suitable 
donor material is obtained, and surgery can 
then be scheduled with regular operating- 
room personnel. Also, the added time permits 
tissue typing and transplantation-antigen 
matching of donor and recipient in selected 
cases,!? and it facilitates the transporting of 
donor material among eye banks. 

Based on our initial encouraging clinical 
results, we are storing all human donor cor- 
neal material in modified TC-199 medium 
prior to keratoplasty. We recommend that the 
donor corneal cap be removed and placed in 
the storage medium as soon as possible, and 
we now routinely use stored corneas up to 
84 hours after death of the donor. 


SUMMARY 


Fifty-seven penetrating keratoplasties were 
performed using human donor corneal ma- 
terial stored in modified Tissue Culture 
Medium 199 (TC-199). Fifty-six grafts 
were clear on the first postoperative day and 
remained clear for at least three weeks. Dur- 
ing the follow-up period (average, 3.7 
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months), only four additional graft failures 
occurred. The reduced incidence of early 
graft edema is attributed to prolonged 
viability of corneal endothelium maintained 
in modified TC-199 medium prior to kerato- 


plasty. 
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In geographic areas where trachoma is 
severe afid a serious cause of blindness, pub- 
lic health control programs have concen- 
trated on local application of antibiotics 
to the eye)! While orally administered 
chemotherapeutic agents have been effective, 
particularly in the mild trachoma in Ameri- 
can Indians, mass therapy in areas with 
severe endemic disease is limited to topical 
application of ointments so that the prob- 
lem of drug toxicity in young children is 
averted and the procedure is more readily 
accepted by the involved community.” 
Topical administration of antibacterial 
ts in either drops or ointments appears 
a relatively ineffective way of admin- 


8. antibiotics to the conjunctiva since 


drugs are not retained in the conjunctiva 
long.* Recent laboratory studies have shown 
that rifampicin specifically inhibits the tra- 
choma agent after a brief exposure to the 
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drug; this property should give it a distinc- 
tive advantage over the other chemothera- 
peutic agents.? 

Previously, in a controlled chemothera- 
peutic trial of severe endemic trachoma in 
Tunisia, we showed? that topically adminis- 
tered chlortetracycline or erythromycin oint- 
ments significantly suppressed clinical dis- 
ease and the trachoma agent better than boric 
acid ointment. However, 17 weeks later, this 
therapeutic effect appeared to be disappear- 
ing, with recurrent disease due either to rein- 
fection or recrudescence of latent infection. 
In the present study, we compared topically 
applied tetracycline or rifampicin ointment 
with boric acid ointment administered for ten 
weeks. We judged the effect of treatment on 
clinical disease and on the changes in the 
prevalence of trachoma agent and pathogenic 
bacteria in the conjunctiva. 


SUBJECTS AND METHODS 

Trachomatous patients—Children in the 
first two years of school in the southern 
Tunisian oasis of Douz were examined for 
trachoma; 234 with active disease were 
included in the treatment study. Thirty-six 
children without active trachoma were also 
observed for certain aspects of the study. 
The location, climate, and epidemiologic 
features of this village were described pre- 
viously.* 

Clinical examinations—All clinical ex- 
aminations were carried out with conven- 
tional slit lamps by three ophthalmologists 
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who had been working together for three 
years. Each subject was examined inde- 
pendently by each ophthalmologist. 

Clinical signs—The clinical signs and their 
scoring were described previously.* Since the 
activity of trachoma is based on the degree 
of follicular hypertrophy and papillary hy- 
pertrophy in the upper tarsal plate, a clini- 
cal classification of disease intensity was 
derived from these two signs with four de- 
grees of intensity: severe, moderate, mild, 
and inactive. The intensity of disease as- 
Signed to a patient was the most common in- 
tensity diagnosed by the three examiners. 
For example, if one ophthalmologist diag- 
nosed a case as severe and the other ophthal- 
mologists diagnosed it as moderate, the final 
diagnosis was moderate. 

Laboratory — studies—Chlamydia agent 
was estimated in duplicate scrapings from 
the conjunctiva of the upper tarsus. Smears 
dried at room temperature. Smears for 
Giemsa staining were fixed the same day 
in absolute methanol for five minutes and 
allowed to air dry. After transportation to 
San Francisco they were refixed and 
Giemsa-stained as described elsewhere.’ 
Smears for fluorescent antibody staining 
were fixed in cold (ice bath) acetone, air 
dried, and stored initially for periods of 
three to ten days at —4°C. They were then 
transported to San Francisco in dry ice and 
stored at —20°C for ten to 18 months. The 
fluorescent antibody staining and examina- 
tion of smears were described elsewhere.^* 
The microscopic examination with both tech- 
niques included recording the presence of in- 
clusions and the number of inclusions on 
each slide. 

Bacterial cultures of the conjunctiva 
were taken on sheep's blood agar plates that 
were inoculated with a stab of Staphylo- 
coccus albus specifically to enhance the 
growth of Hemophilus species? The identi- 
fication of bacterial species in these plates 
was described elsewhere.” Bacterial cultures 
were taken from a subsample of treated and 
untreated subjects. 
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Medications—The medications employed 
in the study were 5% boric acid ointment, 


1% tetracycline ointment, and 1% rifampi- 
cin ophthalmic ointment. 


Selection of treatment groups-Since the 
children were treated in schpol, those with 
active disease were dividgeMinto two groups 
containing approximately equal numbers of 
each of the three intensity categories. Then 
each group was assigned to one of the three - 
treatments. The original stratification of 
cases was based on the initial findings of 
one observer so there was some numeric 


inequality of each intensity in the three treat- 


ment groups before therapy. 

Administration of ^ medication-*The 
medication was given twice daily over a 
single three-hour class period, the second 
dose two to 2% hours after the first. A medi- 
cal assistant experienced in administering eye 
ointment was responsible for each one of the 
treatments. 

Follow-up treatment—A 70-day course of 
follow-up therapy with 1% tetracycline oint- 
ment once daily was given to all children 
in the study, 25 weeks after the comple- 
tion of the initial treatment. 

Experimental design—After the initial 
examination and selection of treatment 
groups, children were treated six da 
week for ten weeks. Follow-up exa 
tions and laboratory tests were obtained 
and 19 weeks after cessation of treatment.” 
To assure that all children received at least 
one course of treatment, we administered 
tetracycline ointment to all participants once 
daily for 70 days during the summer of 
1972. A final clinical and laboratory test 
was carried out in October 1972. The 
schedule of examinations, treatment, and 
specimen collection is given in Table 1. 






RESULTS m. e 


Clinical findings—Of the 234 children in 
the study prior to treatment, 62 (26.5%) 
had severe trachoma and 133 (56.895) had 
trachoma of moderate intensity in October 
1971 (Fig. 1). In March 1972, five weeks 
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TABLE 1 
TRACHOMA THERAPY TRIAL SCHEDULE 
a i ; Weeks after Start 
\ Date Experimental Design MIS 
ONERE RM 1 ARIS NUBE TIN Wu ol coo oM uas i else N 
Nov. 9-13, 1971 Examinations, bacterial cultures, smears —2 


Nov. 22, 1971-]anw29, 1972 Treatment, ointment twice a day, 6 days/week, 10 weeks 0 to +10 
Dec. 6, 1971 ` Cultures + 2 












Dec. 20, 1971 Cultures, Giemsa smears +4 
March 1-8, 1972 Examinations, cultures, smears +15 
June 7-10, 1972 Examinations, cultures, smears +29 
July 3,-Sept. 26, 1972 Tetracycline ointment, each day +33 to +45 
Oct. 23-29, 1972 Examinations, cultures, smears +49 
NO. OF 
NOVEMBER 1971 PATIENTS 
= OMCCCOCCTHE@ Mel__\79 
: o ui O UAA —-? 
Le 
us < 
TEI 
e 
TREATMENT 10 WEEKS (NOV. 1971—JAN. 1972) 
MARCH 1972 
i 
= 
« 
E 
ud 
< 


» 


0% 50% 100% 
RE-TREATMENT TETRACYCLINE OINTMENT 


Z (JULY 1972—SEPT. 1972) 
rr = OCTOBER 1972 
T < BA 71 
d T TKKGKKAGlBj2Qik«€ ?eeEEEEEEEEEEEELL......._8"* 
R W/|[((|(|(U“MM!|M]’MM{M{M|{M____|73 


ow 0% 50% 100% 


Fig. 1 (Dawson and associates). Changes in trachoma intensity with antibiotic treat- 
ment. Both tetracycline and rifampicin appeared to suppress trachoma intensity in March 
1972, five weeks after treatment, but this effect persisted through June 1972 only in the 
tetracycline-treated group. The response to the second course of tetracycline treatment 
indicated that no additional benefits were gained. BA indicates 5% boric acid ointment ; 
T, 1% tetracycline ointment; R, 1% rifampicin ointment; and asterisk, P < .05 com- 
pared to the boric acid group on the same date. 
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TABLE 2 
RESPONSE OF TRACHOMA CASES WITH SEVERE AND MODERATE INTENSITY TO ANTIBIOTIC THERAPY 


RET CHINE EGUMOUCE locas p MMC NL LUE 


Initially Severe Intensity (October 1971) 








Severe Moderate Mild 


June 1972 October 1972 





Severe Moderate Mild 


14 3 3 12 8 0 
6 8 71 7 10 2 
i 12 5 8 9 3 


Initially Moderate Intensity (Octobe; 1971) 





Treatment March 1972 
Severe Moderate Mild 
Boric acid (20)* 16 3 1 
Tetracycline (21) 2 12 Tt 
Rifampicin (21) 1 15 5t 
Treatment March 1972 
Severe Moderate Mild 
Boric acid (49) 4 31 12 
Tetracycline (40) 0 19 21t 
Rifampicin (44) 0 21 23t 





Severe Moderate Mild 


June 1972 October 1972 





Severe Moderate Mild 





1 27 17 2 MES. 
0 19 19 1 28 5 
1 25 17 4 34 6 


* Numbers in parentheses indicate number of patients. 


T P «.05 compared to boric acid-treated group. 


after treatment ended, the disease in both 
antibiotic-treated groups was significantly 
less severe compared to the boric acid group. 
In June 1972, 19 weeks after treatment, the 
suppression of disease was significant only 
in the tetracycline-treated group that had had 
fewer moderate cases initially. 

Considering the therapeutic response in 
terms of the disease intensity in Octoher 
1971 (Table 2), initially severe cases tended 
to remain severe in the boric acid-treated 
group even after follow-up tetracycline 
therapy. Nevertheless, both antibiotic- 
treated groups showed a significant sup- 
pression of disease in March 1972, but by 
June 1972, only the tetracycline group had 
less active trachoma than the boric acid- 
treated group. In the initially moderate 
cases (Table 2), a large proportion of 
cases became mild or inactive in the boric 
acid group in March and June 1972. Never- 
theless, five weeks after treatment, both 
antibiotics produced a significant decrease 
in active trachoma. By June 1972, the boric 
acid- and the antibiotic-treated patients were 
equally improved. Since most cases that were 
mild initially remained mild or inactive, we 


detected no effect of antibiotics in these pa- 
tients. 

After the second course of tetracycline 
treatment 25 to 35 weeks after the initial 
therapeutic trial, there was no difference 
in any of the groups. Thus, two courses 
of therapy did not appear to be more 
advantageous than a single course of treat- 
ment. 

Keratitis—Corneal infiltrates i. 
frequently in the November 1971 exmina- 
tion (Fig. 2). In most patients these in- 
filtrates could be seen oniy with the slit lamp 
and were present most frequently at the 
corneoscleral limbus, but in some cases the 
infltrates occurred in the central cornea 
and, more rarely, could be seen with the 
naked eye. Since these lesions occurred with 
bacterial conjunctivitis as well as active 
trachoma, their occurrence in a fourth 
group of children without active trachoma 
was also noted (Fig. 2). s 

While following the prevalence of corneal 
infiltrates at each examination, it was ap- 
parent to us that more than half the chil- 
dren with active trachoma in November 
1971 had active keratitis, but only 25% of 
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those without active trachoma (no therapy) 
had corneal lesions (Fig. 2). After therapy 
in March 1972, infiltrates were present in 
about 30% of the boric acid-treated group, 
but had disappeared almost entirely in both 
antibiotic-treated groups, as they had in the 
group without active trachoma. In June 
1972, about 40% of the boric acid group 
and about 30% of the two antibiotic- 
treated groups had keratitis, a difference 
that is not statistically significant. In Octo- 
ber 1973, after the course of tetracycline 
therapy to the three previously treated 
groups, the prevalence in all groups was 
about 40%. 

Effect of therapy on Chlamydia agent— 
In Giemsa-stained smears before treatment, 
the prevalence of positive smears was simi- 
lar in the three treatment groups (29 to 3196) 
and the geometric mean ntmbers of inclu- 
sions per positive smear were in the same 
range (5.6 to 8.3 inclusions, Fig. 3). 

After treatment there was a slight fall in 
prevalence in the numbers of Giemsa- 
stained inclusions in the boric acid group. 
In the two antibiotic groups, however, there 
was suppression of agent that was signifi- 
cant at the 5% level when compared to the 


boric acid group on the same date or to the 


et 
- 
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pretreatment findings in each group. Early 
suppression was observed in smears of a 
subgroup of patients obtained four weeks 
after treatment in December 1971. While 
there was a decline in the inclusion-posi- 
tive cases in the boric acid group in June 
1972, no positive smears were found in the 
tetracycline group (a significant difference) 
and only two positive smears occurred in 
the rifampicin group. In October 1972, the 
prevalence of Giemsa-stained inclusions in 
all three groups was low (796 overall). 

In the fluorescent antibody-stained 
smears, the prevalence of inclusion before 
treatment varied from 21 to 23% (Fig. 4). 
Even with this usually more sensitive tech- 
nique, the prevalence of trachoma inclusions 
in the rifampicin group was significantly 
less than the boric acid group in March and 
June 1972. The prevalence was significantly 
lower in the tetracycline group in March 
1972, compared with the boric acid group, 
but the difference between the two groups 
was no longer significant in June 1972. 
After the course of retreatment, inclusions 
rarely were detected in any of the treat- 
ment groups. 

Bacterial pathogens—Since bacterial con- 
junctivitis appears to contribute significantly 


^ 
i NOV. 1971 MAR. 1972 JUNE 1972 OCT. 1972 
NO THERAPY 36 36 36 31 z 
E 
= 
co 
BORIC ACID 77 75 n > 
O 
m 
TETRACYCLINE 79 79* 77 2 
- 
= 
z 
RIFAMPICIN 76 76* 75 273 5 
PERCENT 0 50 100] 0 50 0 50] 0 50 
TREATMENT TREATMENT 


* Ø Fig. 2 (Dawson and associates). The effect of chemotherapy on keratitis in endemic 
trachoma. Since corneal infiltrates were present with active and inactive trachoma, a 
group of children without active trachoma were followed as well. In the treated groups 
there was a significant reduction in keratitis with the two antibiotics in March 1972, but 
this effect was no longer apparent in June 1972. The decrease in keratitis in the untreated 
group probably was due to the seasonal changes in bacterial conjunctivitis that is asso- 
ciated frequently with corneal inflammation; asterisk indicates difference from boric 


acid group significant at P < .01. 
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BORIC ACID * TETRACYCLINE RIFAMPICIN 
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JUNE 1972 L +0 


—— Tetracycline Treatment To All Groups 
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8 a - 
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PERCENT POSITIVE SMEARS 








Fig. 3 (Dawson and associates). Trachoma agent detected in Giemsa-stained smears e 
during chemotherapy, The prevalence of inclusion-positive smears (positive smears/toéal 
tested) was 29 to 31% in the three groups before treatment. After four weeks of treat- 
ment (December 1971), there was a significant reduction in positive smears in the two 
antibiotic-treated groups compared to the essentially unchanged level in the boric acid 
group. This suppression of agent was still apparemt for both antibiotics in March 1972, 
but only for tetracycline in June 1972. In October 1972, after a second course of treat- 
ment, all three groups were approximately equal. The steady decline in positive smears 
in the boric acid group may be due to the seasonal improvement that occurs yearly dur- 
ing the winter months, or to the disappearance of active disease that occurs from age 
6 to 15 in this community. Asterisk indicates geometric mean number inclusions/positive 
smear; plus sign, P < .05 compared to same group in October 197 1; and open circle, 
P < .05 compared to the boric acid group on same date. 


BORIC ACID TETRACYCLINE RIFAMPICIN 


Sum EO E d. 
s M 


—bP- Treatment 


EN f: 25 
2 ] 4 
JUNE 1972 EE E +0 
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65 | 
OCT. 1972 |: l 


0 76 25% 50% 0% 25% 50% 0% 25% 50% 


| 


PERCENT POSITIVE SMEARS 


Fig. 4 (Dawson and associates). Effect of chemotherapy on trachoma agent in fluo- 
rescent antibody-stained smears. While the prevalence of positive smears (solid bar)® ¢ 
was equal in the two antibiotic groups before treatment, the geometric mean number 
of inclusions/positive smear (asterisk) was somewhat less in the placebo group. There 
was significant suppression of agent in March 1972, with both antibiotics, but by June 
1972, only the rifampicin group had significantly less agent. After the second course of 
treatment, 0 to 3% were inclusion-positive in each group. Plus sign indicates P < .05 
compared to same group in October 1971; open circle, P < .05 compared to boric acid 
group on same date. 
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to the clinical intensity of trachoma in this 
area, the effect of chemotherapy on bacterial 
pathogens — (Hemophilus, pneumococci, 
Moraxella, Beta streptococci, and gram- 
negative rods) was followed in a subset of 
patients in the treated and untreated groups 
(Fig. 5). There was a marked suppression 
of pathogens in the two treatment groups 
that persisted up to five weeks after treat- 
ment. In March 1972, 24% of the boric acid 
group, 5% of the tetracycline group (sig- 
nificantly less than boric acid), and 17% 
of the rifampicin group had pathogens. 


DISCUSSION 


Ths study was designed to test the rela- 
tive efficacy of tetracycline and rifampicin 
administered under the conditions and dosage 
schedules possible in many developing coun- 
tries, that is, treatment was limited to school- 
children and given twice daily. While the 
two antibiotics were significantly better than 
boric acid, rifampicin did not appear 
to offer any significant advantages over 
tetracycline. Laboratory evidence has indi- 
cated that trachoma agent is specifically in- 
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hibited by rifampicin even when briefly ex- 
posed during the nonreplicating phase of the 
organism. However, Chlamydia strains 
rapidly develop resistance to rifampicin in 
laboratory systems.*° While there was no 
evidence of such resistance in this study, 
the possible emergence of resistant 
Chlamydia strains would certainly limit the 
usefulness of the drug in repetitive mass 
treatment programs. 

In evaluating the effect of trachoma 
chemotherapy, we found that the prevalence 
of trachoma agent appeared to change more 
readily than the clinical disease. While clini- 
cal intensity of inflammatory disease has not 
been directly related to the subsequent occur- 
rence of blinding complications—trichiasis, 
entropion, corneal scarring, and dry eye syn- 
dromes—epidemiologic studies suggest a 
strong correlation. Since the aim of chemo- 
therapy is prevention of visual loss, the 
effect of antibiotics on the clinical intensity 
of disease is the most direct way to evaluate 
the efficacy of treatment. 

As in other areas of North Africa and 
the Middle East where trachoma is endemic, 


TREATMENT TREATMENT TREATMENT 
BEFORE TREATMENT 10 DAYS 4 WEEKS 10 WEEKS 
d rag (NOV. 71) (DEC. 71) (DEC. 71) (MAR. 72) 
NO THERAPY 19 18 
* ' z 
. o 
BORIC ACID 44 72 42 o 
x 
v 
TETRACYCLINE 45 78 iro xXx 
m 
- 
at 
RIFAMPICIN 46 78 P a g 
0 50 100 O 50 0 50 O0 50 
PERCENT 


u MODERATE TO HEAVY GROWTH LIGHT 


LIGHT GROWTH 


Fig. 5 (Dawson and associates). Ocular bacterial pathogens during topical antibiotic 

* therapy. The conjunctiva of subjects was cultured with a broth-moistened swab streaked 
directly onto a blood agar plate, and inoculated with S. albus at three points on the streak. 
While all the bacterial species cited have been found to be associated with conjunctivitis, 
Hemophilus species were the most common pathogens, occurring in 75% of children be- 

fore treatment. There was marked suppression of pathogens after ten days and four 
weeks of treatment. The decrease in pathogens in the nontreated group without active 
trachoma and the boric acid group coincided with the seasonal decrease in purulent con- 


junctivitis during cooler weather. 
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seasonal epidemics of purulent conjunctivi- 
tis occur in this village in the late summer 
and autumn.’ While it is widely accepted 
that this concurrent bacterial infection con- 
tributes to the severity of trachoma, the exact 
mechanism is still uncertain.? In this study, 
there was a decrease in the clinical intensity 
of trachoma (in the winter and spring 
months, March and June 1972) in the boric 
acid-treated group and in the prevalence of 
keratitis in the untreated and boric acid 
groups (Figs. 1 and 2). Moreover, the 
prevalence of bacterial pathogens and 
Chlamydia agent also declined (Figs. 3-5). 
Thus, the pattern of disease intensity and 
microbial infection has a seasonal cycle that 
must be taken into account when evaluating 
the efficacy of antibiotic treatment in severe 
endemic trachoma. 

Another factor is the natural decline in 
the prevalence of trachoma that occurs be- 
tween ages 6 and 15 years in this and similar 
communities.” Thus, the prevalence of ac- 
tive, infectious trachoma would be expected 
to decrease in these children with increas- 
ing age, and this decrease would probably 
be detectable during the one-year period of 
treatment trial. Since these two factors— 
seasonal variation and improvement with 
age—contribute so much to changes in dis- 
ease intensity, it is imperative that control 
groups be included when antibiotics for 
trachoma treatment are evaluated. 

Stratification of cases by disease intensity 
is a critical strategy in design of these 
trachoma therapy trials. In the boric acid- 
treated group, severe cases tended to remain 
severe and mild cases tended to remain 
mild (Table 2). It appears that environ- 
mental and other factors may act in such a 
way that the intensity of disease in a given 
individual is relatively constant. The corre- 
lation of living conditions and the microbio- 
logic load in endemic trachoma was clearly 
shown in Saudi Arabia." In our study, treat- 
ment had the effect of altering the disease 
temporarily but did not affect the individual’s 
course in the long run, presumably because 
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the factors in the child’s environment that 
produce disease had not changed, Since pre- 
school children are heavily infected in this 
community, reinfection with the trachoma 
agent and bacterial pathogens may be com- 
mon. Only chemotherapy on a community- 
wide basis would be expected to have a sig- 
nificant effect on this process. Other methods 
of improving the environment, such as intro- 
duction of piped water into houses, could also 
influence the disease process and these mea- 
sures should be considered in trachoma con- 
trol programs. 

The topical application of antibiotics is 
relatively inefficient although safe. Systemic 
sulfonamides or antibiotics have been *effec- 
tive in mild trachoma of American In- 
dians.?'^ The use of orally administered 
drugs, such as the tetracyclines or sulfona- 
mides in hyperendemic trachoma areas, 
poses many problems. Among these are the 
occurrence of toxic effects in children (who 
should be treated in infancy) and the al- 
most certain possibility of producing an 
antibiotic resistance among intestinal bac- 
terial pathogens that are responsible for 
death and morbidity in developing coun- 
tries.535 One solution to this dilemma 
would be the use of ocular drug delivery 
devices that provide high antibiotic levef$ in 
the conjunctiva but not significant systemic 
doses.!9 js 

Mass antibiotic treatment programs for 
trachoma control seem to be unnecessary 
since an improvement in living conditions 
appears to be associated with milder disease 
and a reduction in blinding complications. 
However, the advancement of economic prog- 
ress is uncertain in those areas where tra- 
choma still causes visual disability. More- 
over, the damage caused by trachoma may 
occur in the first ten years of life, so that 
many individuals will develop complications 
later, even though the disease may have be- 
come milder in the community. Thus, even 
in the short run, antibiotic treatment pro- 
grams are needed to reduce the occurrence of 
later complications. 
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SUMMARY 


A controlled chemotherapy trial of tra- 
chomà was carried out in a Tunisian oasis 
among schoolchildren with active disease. 
We compared 1% tetracycline ointment (79 
patients) or 1% rifampicin ointment (76 
patients) with 5% boric acid ointment (79 
patients). Medications were administered 
twice daily, six days a week, for ten weeks. 
Slit-lamp examinations by three ophthalmol- 
ogists were made independently before 
treatment as well as five, 19, and 39 weeks 
after treatment. Bacteriologic cultures were 
taken during treatment as were smears to 
detect trachoma agent at each clinical ex- 
aminatiog. 

Five weeks after treatment, the intensity 
of conjunctival disease in the tetracycline 
and rifampicin groups was reduced signifi- 
cantly when compared with boric acid, but 
at 19 weeks this suppression was found only 
in the tetracycline group. Ocular bacterial 
pathogens were eliminated almost entirely in 
the two antibiotic groups during treatment. 
The initial prevalence of trachoma (29 to 
3196) was significantly reduced in the two 
antibiotic-treated groups at five weeks and 
19 weeks after treatment. The prevalence of 
trachoma was equally low (796) in all three 
groups following retreatment with tetra- 
cycline. 

Although both antibiotics were effective, 
 rifampicin offered no advantage over tetra- 
cycline in this trial. Recurrent disease in 
this school-based treatment study probably 
was due to reinfection from younger sib- 
lings at home. While systematic, community- 
wide, antibiotic treatment programs are not 
always possible in countries where trachoma 
is endemic, limited antibiotic therapy pro- 
grams should be continued in these areas to 
redficethe intensity and prevalence of tra- 
choma, even though the disease cannot be 
eradicated. 
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Tumor-associated antigens were demon- 
strated in ocular malignant melanoma,!? as 
well as in many other systemic malignancies.’ 
Because cellular reactivity may play an im- 
portant role in host defense against tumors,‘ 
cell-mediated immunity to tumor-associated 
antigens was extensively reported.?^9 We? 
previously reported the results of an in vivo 
cell-mediated immunity assay using a soluble 
melanoma-associated antigen to test cutane- 
ous delayed hypersensitivity in patients with 
ocular melanoma. In that study, 26 of 27 
patients with ocular melanoma had positive 
skin test responses to the soluble melanoma 
antigen vs. none of 12 contro! subjects. 

Cellular reactivity to tumor-associated 
antigens with an in vitro leukocyte migration 
inhibition assay (LMI) was also studied.” 
Previous studies in animals*¥° and hu- 
mans!'?? showed that migration inhibition 
assays correlate well with in vivo delayed 
hypersensitivity. Using human tumor ex- 
tracts processed by different techniques, as 
antigens, a few investigators!*-!? observed the 
reactivity of tumor patients in the LMI assay. 
In most cases, patients with a tumor of a 
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given histologic type only reacted with tumor 
extracts of the same histologic cell type, and 
not to normal tissue extracts. In these re- 
ports, normal subjects, as well as patients 
with other histologic tumor types, had a low 
incidence of reactivity. We saw good speci- 
ficity in tests of systemic malignant mela- 
noma patients in LMI assays by using 
soluble potassium chloride (KCL) melanoma 
extracts (unpublished material). The present 
study deals with the LMI response of pa- 
tients with choroidal melanoma to these mela- 
noma extracts. 


PATIENTS AND METHODS 


Subjects—All subjects were evaluated" at 
either the National Institutes of Health- or 
in San Francisco. Eleven patients (Cases 1- 
11) had choroidal malignant melanomas and 
nine (Cases 1-9) had enucleations. One pa- 
tient (Case 7) had a spindle A tumor, three 
(Cases 1, 2, and 9) had spindle B tumors, 
three (Cases 5, 6, and 8) had mixed tumors, 
and two (Cases 3 and 4) had epithelioid 
tumors. Two patients (Cases 10 and 11)— 
after an extensive examination including in- 
direct ophthalmoscopy, perimetry studies, 
transillumination, radioactive phosphorus up- 
take test (P), fluorescein angiography, and 
soluble melanoma antigen skin test—probably 
had choroidal melanomas, but the eyes were 
not enucleated. No patient had evidence cf 
metastatic disease at the time of testing. There 
were two types of control subjects: normal 
blood bank volunteers in the same age group 
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as the patients, and patients with systemic 
malignancies other than ocular. We obtained 
60 ml,of heparinized venous blood from each 
subject, and coded the specimens so that the 
technician performing the assay was unaware 
of the diagnosis of the donors. 

Melanoma extracts—The details of the 
methods used in the preparation of the solu- 
ble KCI melanoma extracts were previously 
described. We obtained sterile melanoma 
tissue (labeled A, B, and C) at surgery from 
three patients with locally metastatic (stage 
II) systemic malignant melanomas. The tis- 
sues were minced separately in 5 to 10 ml of 
RPMI 1640 media, homogenized for three 
minutes in a blender, and passed through a 
60-mesh, Stainless-steel sieve to make a single 
cell suspension. Each suspension was centri- 
fuged at 200 X g for five minutes, and a few 
DNA crystals were added to the cell pellet. 
About 10 to 20 ml of 3M KCI was added to 
this mixture, and incubated at 49C for 24 
hours. The suspension was then centrifuged 
at 40,000 X g for 60 minutes, and the super- 
natant was dialyzed for several hours against 
a phosphate-buffered saline. The dialyzed ma- 
terial was recentrifuged for 15 minutes at 
40,000 X g, then concentrated tenfold. The 
resulting KCl extract was sterilized by Milli- 
ppre filtration (0.22 p), and we determined 
the protein concentration by the Lowry 
method. The extracts were stored at —96°C 
until they were used. We performed dose 
response curves with extracts A and B. A 
750 ug/ml concentration gave the best sep- 
aration between control and experimental 
groups without causing nonspecific inhibition. 
We used this antigen concentration through- 
out the study for all three melanoma 
extracts. 

LMI assay—The heparinized blood from 
each subject was placed into two 60-ml plas- 
tic ttibe$ with 4.5 ml of plasmagel in each 
tube, and were incubated for one hour at 
37°C. The plasma-buffy coat was then aspi- 
rated off and centrifuged at room tempera- 
ture at 1,000 X g for five minutes (the 
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speed and duration of all centrifuging used 
throughout the LMI assay). The cell pellet 
was washed twice in McCoy’s 5A media con- 
taining penicillin, streptomycin (media unit, 
National Institutes of Health), and 10% heat 
inactivated fetal bovine serum, and adjusted 
to a cell concentration of approximately 2 X 
10’ cells/ml. One milliliter of each cell sus- 
pension was incubated with each of the mela- 
noma extracts for 45 minutes at 37°C. One 
additional milliliter of each cell suspension 
was incubated in the same manner without 
antigen, The cell suspensions were then cen- 
trifuged, and one half of the resultant super- 
natant was discarded. The contents remain- 
ing in each tube were thoroughly mixed, 
drawn into four 25-A micropettes by capil- 
lary action, and one end was sealed with clay. 
The capillary tubes were centrifuged, cut at 
the cell-liquid interface, and placed in Lexy 
culture chambers and the wells filled with 
media. All chambers were incubated for 24 
hours on a level shelf at 37°C in a 5% CO, 
atmosphere. After incubation, the area of 
migration was projected onto a piece of paper 
using a 20X magnification, and the areas of 
migration were measured by planimetry. We 
defined the migration index (M.I.) as fol- 
lows: 


Mean of migration of four replicates 
in the presence of antigen 
M.I. = —————————— 


Mean of migration of four replicates 
in the absence of antigen 





Replicate areas of migration were usually 
within 2 to 3%. Normal subjects were re- 
tested occasionally at different times (data 
not shown). These results usually were with- 
in 5% when tested against the same antigen. 
Statistical analysis on 96 patients with sys- 
temic and ocular melanomas and on 40 nor- 
mal subjects demonstrated that a migration 
index of 0.80 or less always reflected a sig- 
nificant inhibition of migration (P<.05) by 
two “tailed” ranking of data and “T” test.?? 
Therefore, these were the criteria for a 
positive reaction, 
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TABLE 


MIGRATION INDEX FOR PATIENTS TESTED 
WITH 3 MELANOMA EXTRACTS* 


Case No. Extract A Extract B. Extract C 
Choroidal 
Melanoma 
1 0.80 0.93 
2 0.74 0.51 
3 0.75 
4 0.71 
5 0.60 
6 0.88 
7 0.69 
8 0.71 
9 0.74 
10 1.17 0.77 
11 1.43 1.24 
Normal 
Volunteers 
12 0.96 0.92 
13 1.02 1.08 
14 0.92 
15 0.93 
16 1.01 
17 1.06 
18 1.03 
19 0.88 
20 0.97 
21 1.03 
22 0.99 
23 1.06 
24 0.94 
25 0.92 
26 0.88 
27 0.94 
28 0.93 
29 0.59 
30 0.99 
31 0.55 
32 0.68 
Other 
Malignancies 
33 (breast cancer) 0.86 
34 (breast cancer) 1.15 
35 (breast cancer) 0.95 
36 (lung cancer) 0.89 
37 (breast cancer) 0.97 
38 (breast cancer) 0.92 
39 (breast cancer) 1.02 
40 (osteosarcoma) 0.99 
41 (breast cancer) 0.85 
42 (breast cancer) 0.81 
43 (breast cancer) 0.82 


* Migration inhibition of 0.80 or less reflected sig- 


nificant inhibition of migration (P «.05). 
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RESULTS 


We used three melanoma extracts to test 
nine patients with pathologically confirmed 
choroidal melanomas, two patients with cho- 
roidal melanomas based on extensive examin- 
ations, 21 normal volunteers, and 11 patients 
with other malignancies. Four of five pa- 
tients with choroidal melanomas had signifi- 
cant inhibition with melanoma extract A, 
compared with none of nine normal subjects, 
and none of five patients with nonmelanoma- 
tous malignancies (Table). One of four pa- 
tients with choroidal melanomas had signifi- 
cant LMI values with melanoma extract B, 
compared with none of ten normal subjects, 
and none of four patients with other fhalig- 
nancies. Five of six patients with choroidal 
melanomas had positive LMI values with 
melanoma extract C, vs. none of four patients 
with other malignancies, and three of four 
normal subjects. There was no correlation 
between histologic cell type of ocular mela- 
noma and the results seen in LMI assays 
with any melanoma extract. 

Thus, ten of 11 patients with choroidal 
melanomas showed positive values with at 
least one melanoma extract. One patient with 
melanoma showed negative values to two ex- 
tracts when tested simultaneously against 
both; one patient showed positive values to 
two extracts; and two patients showed posi- 
tive values to one extract and negative to an- 
other extract, compared with three of 21 
normal subjects, and one of 11 patients with 
nonmelanomatous malignancies. 


DISCUSSION 


The existence of allogeneic, cross-reacting, 
common melanoma-associated antigens was 
reported for both ocular and systemic malig- 
nant melanoma using other assays.^?9?? [n 
previous LMI assays in this laboratory, by 
using melanoma extracts and the ledko¢ytes 
of patients with systemic melanoma, we 
found that 45 of 96 patients with melanoma 
(4796) showed significant leukocyte migra- 
tion inhibition compared with three of 40 
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normal subjects (7.596) (unpublished ma- 
terial, 1974). Other investigators!^!? re- 
ported similar results with malignant mela- 
noma, using slightly different LMI tech- 
niques. 

The common antigens on the melanoma 
cells that result in allogeneic reactivity in 
ocular and systemic melanoma patients proba- 
bly are tumor-associated in nature. Five of 
the seven patients with choroidal melanomas 
tested with melanoma extracts A and B had 
significant inhibition vs. none of 17 normal 
subjects (P<.01). Since five of these 17 
control subjects were multiparous women, 
and none of them reacted with these extracts, 
it is unlikely that HL-A or other histocom- 
patibility Antigens cause the allogeneic reac- 
tivity seen with melanoma patients, Based on 
current work, our theory tends to exclude 
HL-A antigens as important variables in the 
LMI assay. 

Responses to melanoma extract C were 
probably due to nonspecific inhibition for the 
concentration used or, less likely, to common 
tissue antigens in the extract. Four of five 
patients with choroidal melanoma had signifi- 
cant inhibition with this extract as did three 
of four normal controls. When experimental 
and control subjects are used in LMI testing, 
extracts must be carefully titered to avoid the 
nonspecific inhibition seen when extracts are 
used at extremely high protein concentra- 
tions. While extracts A and B were titered at 
different protein concentrations before ascer- 
taining that 750 ug/ml gave good specificity 
without toxicity, extract C was tested at 750 
ug/ml without prior screening. Probably the 
inhibition seen with the three normal subjects 
(the only positive responses in 40 normal 
subjects tested against six melanoma ex- 
tracts) was related to nonspecific inhibition. 
If this extract had been used at a lower pro- 
tein aoncentration, the normal subjects might 
not have been inhibited by it. 

Patients reacted differently to melanoma 
extract A (four of five patients’ leukocytes 
significantly inhibited) than to extract B 
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(one of four patients’ leukocytes significantly 
inhibited). Both extracts were processed in 
the same manner. Cochran and associates'* 
suggested that the reactivity differences to 
the various melanoma extracts might be due 
to the clinical status of the donor patients. 
However, extracts A and B were both ob- 
tained from patients with the same degree of 
metastatic disease. In previous work with 
cutaneous delayed hypersensitivity responses 
to leukemia antigens, other authors? ob- 
served that some extracts—all processed in 
the same manner from leukocytes obtained 
prior to therapy—gave more allogeneic re- 
activity than others. Results were similar 
when patients with breast cancer and sys- 
temic melanoma were skin tested, then tested 
in an LMI assay with KCl-soluble tumor 
extracts (D. H. Char and associates, unpub- 
lished data), 

Two of us (DHG and R.B.H.)? ré 
ported preliminary observations on patients 
with retinoblastoma who experienced in- 
creased cell-mediated reactivity against a 
retinoblastoma-derived tissue culture line 
when an in vitro radioactive idodeoxyuridine 
release assay was used. While we have noted 
tumor specificity in testing choroidal mela- 
noma patients in the LMI assay, using ex- 
tracts A and B, we were unable to demon- 
strate any specific reactivity of patients with 
melanoma to either an '?TUDR or a tritiated 
proline (H-proline) release assay, with six 
different tissue culture lines from ocular or 
systemic melanoma. 


SUM MARY 


We tested 11 patients with choroidal mela- 
nomas and 32 control subjects for cell-medi- 
ated immunity to melanoma-associated anti- 
gens by an in vitro leukocyte migration in- 
hibition assay. Five of seven patients with 
choroidal melanomas, who received two mela- 
noma extracts used in this series of experi- 
ments, had significant leukocyte migration 
inhibition as compared with none of 17 nor- 
mal subjects. Four of five melanoma patients 
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who received a third melanoma extract had Acad. Sci. U.S.A. 64:1176, 1969. 
11. Soborg, M., and Bendixen, G.: Human 


significant: leukocyte migration inhibition as 
did three of four normal controls, indicating 
that the extract showed nonspecific inhibition. 
These data agreed with the concept tħat pa- 
tients with choroidal melanomas have cell- 
mediated immunity to common melanoma- 
associated antigens. 
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ASPIRIN STABILIZATION OF THE BLOOD-AQUEOUS BARRIER 
IN THE HUMAN EYE 
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AND HERBERT E. KAurMan, M.D. 
Gainesville, Florida 


The importance of*prostaglandin systems 
in mediating experimental ocular inflam- 
matory responses to trauma was well docu- 
mented recently.^? Anterior chamber para- 
centesis in rabbits increases prostaglandin- 
like activity in aqueous humor with increased 
protein, vascular congestion, miosis, and ele- 
vated intraocular pressure.** These effects 
can be prevented by pretreatment with as- 
pirin (ASA), a prostaglandin synthetase sys- 
tem inhibitor. Studies in the cat, however, 
suggested that the importance of this system 
may vary widely between species? ( Zimmer- 
man, Gravenstein, Vogh, and Kaufman, un- 
published data), and an attempt to prevent a 
postoperative pressure rise in human eyes 
was unsuccessful (Zimmerman, Binder, Abel, 
and Kaufman, unpublished data). While pre- 
liminary human clinical studies have showed 
aqueous humor prostaglandin elevation in 
some disease states,” aspirin prevention of 
blood-aqueous barrier disruption has not been 
experimentally demonstrated in human be- 
ings. Our experiment was designed to con- 
firm the activity of this system in patients 
about to undergo intraocular surgery for 
noninflammatory conditions. 


PATIENTS AND METHODS 


Patients admitted to the hospital for either 
cataract extraction or combined cataract ex- 
traction-penetrating keratoplasty were se- 
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lected for study if there were no signs of 
uveitis and no contraindication to aspirin 
use. Once selected for the study, patients 
were randomly assigned to receive the usual 
preoperative medications with or without the 
addition of aspirin. No corticosteroids or 
other anti-inflammatory agents were admin- 
istered. The patients in the aspirin group 
were given 10 grains of aspirin orally, every 
four hours, for approximately 12 hours pre- 
ceding the operation. The patients received 
an additional 10 grains of aspirin orally as 
they left for the operative suite. Postopera- 
tive serum salicylate levels were obtained. 
The immediate preoperative procedures ( ret- 
robulbar anesthesia, preoperative prepara- 


tion, bridle sutures) and initial operative 


maneuvers were routine. After a limbal cat- 
aract groove or corneal trephine incision was 
made, the surgeon extracted 0.1 ml of aque- 
ous humor from the anterior chamber via the 
groove before the chamber was surgically 
entered. The procedure was single-blind and 
the surgeon had no knowledge of which pa- 
tients had received aspirin. A tuberculin 
syringe with a 27-gauge needle was used to 
withdraw the sample and then the aliquot 
was carefully remeasured by micropipette 
and diluted to 1 ml with distilled water. The 
surgeon halted all procedures and manipu- 
lated the eye for five minutes. At the end of 
five minutes another sample of aqueous hu- 
mor was obtained and the operation pro- 
ceeded. The samples were diluted and the 
Lowry method of protein determination? was 
applied. The results were compiled and sta- 
tistically analyzed. 


RESULTS 


The results (Table) showed that pretreat- 
ment with aspirin diminished the amount of 
trauma-induced protein effusion into the an- 
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TABLE 
AQUEOUS HUMOR PROTEIN CONTENT 
Initial Protein 5 min After Eh 
Pom Protein, First Paracentesis, ae of Y vn bag 
i mg/100 ml mg/100 ml ap". cong m 
Controls* 

1 64 134 109 —— 
2 288 423 47 —— 
3 76 184 142 -— 
4 66 114 73 -— 
5 34 46 35 — 
6 45 71 58 -— 
7 166 197 19 —— 
8 62 51 —18 — 
9 90 141 57 — 
Mean 99 151,2 53 —-— 

Aspirin Pretreatment à if 
10 190 202 06 17 
11 52 59 13 20 
12 65 58 —10 16 
13 66 83 26 21 
14 133 164 23 20 
15 58 71 29 28 
16 84 52 —38 26 
Mean 92.1 98.8 07 21 


* No aspirin (ASA) given. 


terior chamber of man. The nine control- 
group patients (no aspirin) had a mean of 
99 mg/100 ml of protein in the first para- 
centesis sample that rose to an average of 
151 mg/100 ml in the sample drawn five 
minutes later. The seven patients pretreated 
with aspirin averaged 92 and 99 mg/100 ml 
of protein, respectively. The nontreated 
group had an increase of 53% in aqueous 
protein content while the group treated with 
aspirin increased by only 7%. These data 
were analyzed statistically with the Mann- 
Whitney two-sample, nonparametric, one- 
tail U test and proved to be significantly 
different (P < .025). Two patients from 
each group had an abnormally high protein 
content in the first paracentesis sample 
(Cases 2, 7, 10, and 14). In two patients 
(Cases 2 and 7), these results might be ex- 
plained on the basis of trauma before the first 
paracentesis. These two patients had bullous 
keratopathy and the corneal epithelium was 


removed by scraping before trephination. 
This scraping occurred approximately five 
minutes before the first samples were drawn. 
In addition, the patients with corneal disease 
might have had some iritis secondary to the 
corneal disease that could not be diagnosed 
in the presence of corneal haze. Since the 
other two high initial values were inexplica- 
ble, the data were reanalyzed statistically 
without these four patients; the difference 
also proved to be significant (P < .04). Dis- 
counting experimental error, one patient 
(Case 8) in the control group had a fall in 
aqueous protein content that could not be 
explained. 

The postoperative serum salicylate values 
(Table) showed an average of 21 m«/100 
ml for the aspirin pretreatment group. 

The only major complication (systemic or 
ocular) that occurred during the study was 
an unplanned extracapsular cataract extrac- 
tion. 
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DISCUSSION 


The role of prostaglandin-mediated al- 
teration of the blood-aqueous barrier in man 
was suggested by the elevated levels of pro- 
staglandins E, and Fea in the aqueous humor 
of patients with anterior uveitis, glaucoma- 
tocyclitic crises, and Behcet’s disease.®! A 
similar role in noninffammatory open-angle 
glaucoma was disputed.'"? The data pre- 
sented here demonstrate an aspirin-inhibited 
protein rise after human ocular trauma. Pre- 
vious studies"? suggested that this aspirin 
effect implies the presence of prostaglandin 
dependence rather than other inflammatory 
systems as a cause of the protein rise. While 
the defipitive role of prostaglandin-meditated 
systems awf&its measurement of human aque- 
ous prostaglandin levels in similar experi- 
ments, the implications of these findings may 
be significant in the management of human 
ocular inflammatory states. 


SUMMARY 

After anterior chamber paracentesis, pa- 
tients responded with an effusion of protein 
into the anterior chamber. Pretreatment with 
aspirin significantly decreased this trauma- 
induced, probably prostaglandin-mediated, 
disruption of the blood-aqueous barrier. 

Protein levels in aqueous humor of human 
eyes were measured in samples taken initially 
and five minutes after anterior chamber tap. 
The protein rise of 53% in five minutes in 
control patients was limited to 796 in pa- 
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tients pretreated with systemically adminis- 
tered aspirin. Prostaglandin mechanisms may 
be important in human ocular trauma and 
prostaglandin synthetase inhibitors may con- 
trol the reaction to surgical trauma. 


REFERENCES 


1. Cole, D., and Unger, W.: Prostaglandins as 
mediators for the responses of the eye to trauma. 
Exp. Eye Res. 17:357, 1973. 

2. Neufeld, A., and Sears, M.: Prostaglandin and 
eye. Prostaglandins 4:157, 1973. 

3. Ambache, N., Kavanagh, L., and Whiting, J.: 
Effect of mechanical stimulation on rabbits' eyes. 
Release of active substances in anterior chamber 
perfusates. J. Physiol. 176 :378, 1965. 

4. Eakins, K., Whitelocke, R., Perkins, E., Ben- 
nett, A., and Unger, W.: Release of prostaglandins 
in ocular inflammation in the rabbit. Nature 239: 
248, 1972. 

5. Neufeld, A. H., Jampol, L. M., and Sears, 
M. L.: Aspirin prevents the disruption of the blood- 
aqueous barrier in the rabbit eye. Nature 238 :158, 
1972. 

6. Eakins, K. E.: Increased intraocular pressure 
produced by prostaglandins E; and E; in the cat 
eye. Exp. Eye Res. 10:87, 1970. 

7. Whitelocke, R. A. F., Eakins, K. E, and 
Bennett, A.: Prostaglandins and the eye. Proc. R. 
Soc. Med. 66 :429, 1973. 

8. Masuda, K., Izawa, Y., and Mishima, S.: 
Prostaglandins and uveitis. A preliminary report. 
Jap. J. Ophthalmol. 17 :166, 1973. 

9. Lowry, O. H., Rosebrough, N. J., Farr, A. L., 
and Randall, R. J.: Protein measurement with the 
folin-phenol reagent. J. Biol. Chem. 193:265, 1951. 

10. Eakins, K., Whitelocke, R., Bennett, A., and 
Martenet, A.: Prostaglandin-like activity in ocular 
inflammation. Br. Med. J. 3:452, 1972. 

11. Wyllie, A., and Wyllie, J.: Prostaglandins 
and glaucoma. Br. Med. J. 3:615, 1971. 

12. Podos, S., Jaffe, B., and Becker, B.: Pro- 
staglandins and glaucoma. Br. Med. J. 4:232, 1972. 


- 


BILATERAL MICROPHTHALMOS WITHOUT MICROCORNEA 
ASSOCIATED WITH UNUSUAL PAPILLOMACULAR " 
RETINAL FOLDS AND HIGH HYPEROPIA 


James R. Boynton, M.D., anD Epwarp W. PURNELL, M.D. 
Cleveland, Ohio 


Microphthalmos can occur in several dif- 
ferent forms. The most common anomaly 
is the combination of a small eye and other 
ocular abnormalities. These include colo- 
bomas due to faulty closure of the embryon- 
ic cleft, ocular and orbital cysts,** and fre- 
quent multiple systemic anomalies? When 
the eye is reduced in size, but appears rela- 
tively normal in all other anatomic aspects, 
the condition is referred to as nanophthal- 
mos. This is an anomaly distirctly less com- 
mon than complicated microphthalmos.? An 
even rarer type of microphthalmos has been 
reported by Franceschetti and Gernet? who 
described four patients who had bilateral 
small eyes with corneas of normal diameter. 
The purpose of our paper is to report a case 
of bilateral microphthalmos without micro- 
cornea, and to comment on the various aspects 
of this anomaly. 


CASE REPORT 


The patient is a 23-year-old white man who has 
had poor vision all of his life. His past medical 
history was significant only for renal calculi. Ex- 
cept for one maternal uncle who wore thick 
glasses, the family's ocular history was either nega- 
tive or unknown. Best corrected visual acuity was 
RE: 20/60 with +16.75 sph and LE: 20/50 with 
+16.25 +0.50 X 90. Results of color screening with 
the HRR plates were within normal limits. The 
eyes appeared somewhat deeply set into the orbits 
(Fig. 1). Hertel exophthalmometer readings were 
RE: 14 mm and LE: 15 mm (base 97). The pupils 
reacted normally. Keratometric readings were RE: 
49.00 diopters and 50.00 diopters; and LE: 48.25 
diopters and 49.50 diopters. Corneal diameters 
measured 11.0 mm in both eyes. Extraocular move- 
ments were normal and the patent demonstrated 
stereoscopic vision through the first three circles of 
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the Titmus stereoscopic ‘test. The slit-lamp exam- 
ination revealed normal corneas and anterior seg- 
ments bilaterally. The anterior chambers appeared 
deep. Gonioscopy showed grade 3 open angles for 
360°. Pigmentation in the angles was slightly more 
than expected considering the age and general pig- 
mentation of the patient. Goldmann applanation 
tensions were 19 mm Hg in both eyes. The fundus 
examination revealed abnormalities in the papillo- 
macular areas. Both eyes demonstrated funnel- 
shaped elevations of the neural retina extending 
from the area just temporal to the disk téward the 
macula (Figs. 2 and 3). Vessels appeared to be 
incorporated into these folds near the disk, but 
were absent in the temporal areas. On close 
examination with the Goldmann contact lens, 
a moderate amount of cystoid degeneration was 
noted in the retinal folds. Clinically, these folds 
seemed to represent full-thickness neural retina that 
had folded back on itself (Fig. 4). This redundant 
elevation thus appeared solid rather than hollow or 
cystic, since no cavity could be detected with the 
slit lamp. Fluorescein angiography (Fig. 5) con- 
firmed the vascular pattern seen on ophthalmoscopy 
and demonstrated no abnormality of the pigment 
epithelium. Leakage of dye in the macular area 
was notably absent. Careful testing in the para- 
central areas with a l-mm white 1000 target re- 
vealed small wedge-shaped field defects just 
temporal to fixation. The x-ray films of the skull, 
orbits, and optic canals were normal. B-scan ultra- 
sonography (Fig. 6) was performed, showing an 
axial length of 15.0 mm in the right eye and 15.5 
mm in the left. The axial thickness of the crystal- 
line lens was 4.0 mm on the right and 4.2 mm on 
the left, while the central anterior chamber depth 
was 4.0 mm, right eye and 3.5 mm, left eye. The 





Fig. 1 (Boynton and Purnell). The deeply set ap 
pearance of the eyes and the normal sized corneas o 
a 23-year-old patient. 
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Fig. 2 (Boynton and Purnell). Posterior pole of 
the right eye. Note the elevated fold of the sensory 
retina stretching between the disk and macula, 
and the normal appearance of the optic nerve 
head. 







Fig. 3 (Boynton and Purnell). Posterior pole of 
the left eye. Appearance is similar to Figure 2. 
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pattern of the posterior coats of the eye appeared 
thickened. 


DISCUSSION 


This appears to be the second report of 
normal-sized corneas occurring in docu- 
mented microphthalmic eyes. The cases re- 
ported by Franceschetti and Gernet were in 
a single family. Two of these had been 
followed for a number of years, but the 
possibility of microphthalmos had not been 
considered because the corneas appeared 
normal. Globe dimensions were determined 
by A-scan ultrasonography, and varied from 
16.2 to 19.0 mm. The refractive errors 
ranged from 7 to 14 diopters of hyperopia. 
No efevated retinal folds similar to those 
in the present case were described. How- 
ever, all of Franceschetti and Gernet's pa- 
tients did exhibit a widespread tapetoretinal 
degeneration similar to fundus flavimacu- 
latus or fundus albipunctatus. In addition, 
all of their patients showed narrow angles 
and two had elevated intraocular pressure. 
Remarkably, the present case had deep an- 
terior chambers, wide angles, no tension rise 
after mydriasis, and no signs of glaucoma. It 
is not unusual for nanophthalmic eyes to de- 
velop severe angle-closure glaucoma. 

Retinal abnormalities are common in 
cases of colobamatous and complicated mi- 
crophthalmos'^* although fundus visualiza- 
tion may be difficult for other reasons. A 
variety of retinopathies have been noted in 
nanophthalmos, in microphthalmos without 
microcornea, and in highly hyperopic eyes 
that may be microphthalmic, but whose size 
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Fig. 4 (Boynton and Purnell). Schematic repre- 
sentation of a hypothetical cross-section of the 
retinal fold in Figures 2 and 3. Reconstructed from 
clinical appearance at the slit lamp. 


MICROPHTHALMOS WITHOUT MICROCORNEA 823 





Fig. 5 (Boynton and Purnell). Fluorescein angio- 
gram of the right eye, arteriovenous phase. Com- 
pare vascular pattern with Figure 2 to locate ret- 
inal fold. 


has not been documented. Tapetoretinal de- 
generations have been reported with high hy- 
peropia.? Various maculopathies noted in 
small eyes include thickening, hypoplasia, or 
absence of the macula, and gray macular 
"degenerations."?"' High hyperopia may be 
associated with retinoschisis'? and large ret- 
inal "cysts."!* Retinal folds seem to be one of 
the more commonly associated abnormali- 
ties. Three types have been described. The 
grossly deforming falciform fold is the most 
common."*7° Multiple, relatively thin retinal 
folds radiating from the disk were reported 
as a new entity in hyperopic, clinically mi- 
crophthalmic eyes by Amalric.1® The fluo- 
rescein angiographic findings in these cases 
were described later." Finally, a single fun- 
nel-shaped elevation of the papillomacular 
retina similar to that seen in the present case 
has been reported by Uemura and Mori- 
zane,'* who described six bilateral cases in 
hyperopic eyes which appeared enophthal- 
mic. One corneal diameter of 11 mm was 
recorded, but ultrasonography was not per- 
formed. 

Discussion of the embryologic aspects of 
this case must remain somewhat speculative 
due to a lack of histologic evidence and the 
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Fig. 6 (Boynton and Purnell). Left, B-scan ultrasonogram along the anteroposterior axis of the right 
eye. Axial length of globe is 15 mm, lens thickness is 4 mm, and anterior chamber depth is 4 mm. Note 
that the pattern of the posterior coats of the eye appears thickened. Right, Photograph (same as left) 
developed with high-contrast techniques to emphasize the range lines. Distance between lines is 10 mm. 


scarcity of similar clinical cases studied. It 
has been suggested that an uncomplicated 
nanophthalmos occurs if the area of con- 
tact between the tip of the optic vesicle and 
the surface ectoderm is less than normal.’® 
Experiments on chick embryos incicate that 
both corneal size? and the extent of de- 
velopment of the sclera, choroid, and pig- 
ment epithelium?! are dependent on the 
maintenance of intraocular pressure. Fur- 
thermore, if the lens is removed, vitreous 
fails to accumulate properly, causing the 
outer coats of the eye to grow slowly and 
the cornea to develop poorly. This is in 
contrast to the neural retina, which, once 
invaginated, seems to be relatively indepen- 
dent of influences from other ocular tis- 


sues.!™?2-24 Thus, when growth of the outer 
shell and pigment epithelium 1s retarded by 
withdrawing vitreous from chick embryo 
eyes, the neural retina appears to expand at 
its normal rate and consequently is thrown 
into folds.?5???* Similarly, the inner retinal 
layer of the human embryo exhibits an ex- 
uberance of growth, outstripping the pig- 
ment epithelium and forming transient folds 
in apparently normal eyes.?*-?* Some of these 
may persist into adult life as the meridional 
folds and complexes of the peripheral retina 
described by Spencer, Foos, and Straatsma?’ 
in eyes at autopsy. Furthermore, the develop- 
ment and differentiation of the macular area 
itself grows rapidly during the first three 
months, when it appears to be more advanced 
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than the rest of the retina.?® Development then 
slows and lags behind so that in subsequent 
months the macula is less well-differentiated 
than the surrounding retina? The neural 
retina seems to develop independently from 
the pigment epithelial layer and ahead of 
this layer, particularly in the macular re- 
gion during the early embryonic stages. 
These aspects of development are consistent 
with the anomaly observed in the present 
case, which may have been the result of a 
primary failure of stimulation of the outer 
ocular coats to develop fully, while the 
neural retina grew more abundantly. 

The refractive error in the present case 
is interesting in itself. Nanophthalmic eyes 
tend to be hyperopic,t but can be emme- 
tropic? and even myopic.'"^ Sorsby has di- 
vided ametropia into two categories?: (1) 
"correlation" ametropia in which the three 
major refractive variables (axial length, 
corneal shape, and lens power) are close to the 
mean normal values, but their inappropriate 
correlation results in refractive errors rang- 
ing from —4 diopters to +6 diopters, and 
(2) "component" ammetropia that occurs 
when one or more of the main variables 
deviates substantially from the mean. Re- 
fractive errors outside the range —4 diop- 
ters to +6 diopters are thought to be due 
to this type of deviation. The present case 
falls into the second category due to its short 
axial length. Corneal curvature, the other 
major variable, also falls outside the normal 
range but in the opposite direction, adding 
refractive power to the eye. The corneal 
curvature is thus an emmetropizing influence, 
although an inadequate one. Some of the 
previously reported cases of high hyperopia 
may indeed be cases of microphthalmos, un- 


recognized because of the normal-sized cor- 
neas. 


SUMMARY 
A 23-year-old man had bilateral mi- 
crophthalmos without  microcornea. The 


eyes measured about 15 mm in length by 
ultrasound while the corneas were 11 mm 
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in diameter. A distinctive, elevated, funnel- 
shaped retinal fold stretching between the 
disk and the macula was present bilaterally. 
Other unusual aspects were the deep an- 
terior chambers and uncompromised cham- 
ber angles. This combination of anomalies is 
believed to be the result of a failure of growth 
of the posterior outer coats of the eye. These 
were of insufficient size to accommodate the 
excess sensory retina which folded to con- 
form to its outer structural shell. Other cases 
of high hyperopia may in some instances be 
cases of microphthalmos, unrecognized be- 
cause of normal-sized corneas. 
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CHILDHOOD BLINDNESS IN LEBANON 


SAHAG A. BAGHDASSARIAN, M.D., AND KHALID F. TABBARA, M.D. 
Beirut, Lebanon 


In general, genetic causation of childhood 
blindness is frequent in developed countries, 
whereas nutritional and infectious factors 
are more frequent causes of childhood blind- 
ness in developing countries. "° 

In Lebanon, statistical data about causes of 
blindness are not available. We attempted to 
determine the causes of blindness in Leb- 
anese children attending educational institu- 
tions for the visually handicapped. 

» 


SUBJECTS AND METHODS 


Two hundred thirty-one students attending 
the three schools for the blind in Lebanon 
during the years 1970 to 1973 underwent a 
complete ophthalmologic evaluation at the 
eye clinic. Histories were obtained from the 
medical charts at the schools and from the 
students. Laboratory studies were performed 
whenever indicated. The cyanide-nitroprus- 
side screening tests for homocystinuria were 
performed on all students, using urine sam- 
ples. Two hundred three individuals of the 
231 examined met the following four criteria 
and were included in the study: (1) They 
were of Lebanese nationality. (2) The onset 
of blindness had occurred prior to their 14th 
birthday. (3) Visual acuity was 20/200 or 
less iņ the eye with better vision. (4) A rea- 
sonably accurate diagnosis could be estab- 
lished to explain the blindness. 


RESULTS 


Age and sex—At the time of evaluation, 
the age of the group varied between 6 and 20 
years. The male to female ratio was 14:1 
(Table 1). 

Onset of blindness—Table 2 gives the age 
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of onset of blindness. One hundred forty- 
three children (7096) were blind by the age 
of 2 years; of these, at least 81 (40%) were 
blind at birth. 

Visual acuity—Eighty-one students (40% ) 
had no light perception in either eye; 89 
(44%) had visual acuity ranging from light 
perception to finger counting at 1 meter in 
the better eye ; 33 students (16%) had visual 
acuity varying between counting fingers at 
] meter to 20/200. 

Etiology of blindness—There were many 
causes of blindness in the 203 students 
(Tables 3-5). One hundred fifty-seven 
(7796) were blind due to genetically deter- 
mined conditions. Forty-six students (2396) 
were blind due to nongenetic conditions: six 
(3%) were blind due to pre- and perinatal 


TABLE 1 


AGE AND SEX DISTRIBUTION OF 
203 BLIND STUDENTS 





Subjects 
Age (yrs) Total 
Male Female 
6-10 48 32 80 
11-15 61 24 85 
16-20 20 18 38 
Total 129 74 203 
TABLE 2 
AGE OF ONSET OF BLINDNESS 
IN 203 STUDENTS 
Subjects 
Age (yrs) Total 
Male Female 
0-2 88 55 143 
2-4 11 6 17 
4-6 4 2 6 
6-8 4 3 7 
8-10 4 1 5 
10-12 6 0 6 
12-14 12 7 19 
Total 129 74 203 
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TABLE 3 
GENETICALLY DETERMINED CAUSES OF BLINDNESS 


Subjects 
Diagnosis — 
Male Female Total 
Tapetoretinal degeneration 31 22 53 
Congenital glaucoma 21 15 36 
Congenital cataract 21 13 34 
Microphthalmia 10 3 13 
Albinism 3 2 5 
Optic atrophy 1 4 
Ectopia lentis 2 1 3 
Congenital nystagmus 1 1 2 
Retinoblastoma 1 1 2 
Corneal dystrophy (familial) 1 1 2 
Macular degeneration 2 0 2 
Retinal telangiectases (Coats’ 
disease) 0 1 
Total 96 61 157 


factors, whereas 40 (20%) became blind 
later in life. 

Family data—Among the students ex- 
amined, 101 were the product of consan- 
guineous marriages. Eighty-eight (56%) 
children with genetically determined blind- 
ness had a history of parental consanguinity. 
Only 13 (28%) of those blinded by acquired 
causes had a history of parental consanguin- 
ity. Thirty-three of the children blind by 
genetic factors belonged to 15 sibships. Par- 
ental consanguinity was present in 12 of these 
sibships. Forty-two other students had 54 
siblings similarly affected by their history, 
but not examined. Twenty-nine of these 42 
were the product of consanguineous mar- 
riages. 


DISCUSSION 


The segregation of blind children in spe- 
cial educational institutions provides a con- 
venient framework for the study of child- 
hood blindness. However, a study in this 
framework suffers from certain limitations: 
the one-eyed, the mentally retarded, and pre- 
school age children are not represented; 
moreover, the preponderence of 5oys in the 
group is most probably due to cultural fac- 
tors, since families give priority to boys for 
educational opportunities and avoid sending 
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girls away from home for an education. De- 
spite these limitations, we believe the study 
reveals the relative importance of different 
factors in the causation of childhood blind- 
ness in Lebanon, even if the group studied is 
not an exact sample of the blind pediatric 
population. 

The preponderance of genetic disorders in 
the group studied, and the relative rarity of 
infections and nutritional conditions, coin- 
cide with reports from developed countries.?* 
On the other hand, our findings appear to be 
quite different from those reported from 
other Asian and African countries.97? Par- 
ticularly, there is a similarity between child- 


TABLE 4 


ETIOLOGY AND INHERITANCE OF 
GENETIC BLINDNESS 


Sub- 
total 


Autosomal dominant diseases ( 5) 
Corneal macular dystrophy 2 
Congenital cataract 1 
Retinitis pigmentosa 1 
Microphthalmia with myopia 

and corectopia 1 
Autosomal recessive diseases 
Tapetoretinal degeneration 51 
Retinitis pigmentosa 
Leber's congenital amaurosis 
Usher's syndrome ( 2) 
Albipunctate dystrophy 
Congenital glaucoma 20 
Congenital cataract 16 
Microphthalmos 8 
Albinism 5 
Stargardt's macular degeneration 2 

X-chromosome-linked recessive ( 1) 
Leber's optic atrophy 1 

Multifactorial heredity, new mu- 

tations and uncertain mode 
of transmission 
Congenital cataract 
Congenital glaucoma 
Microphthalmia 
Congenital optic atrophy 
Ectopia lentis e 
Retinoblastoma 
Congenital nystagmus 
Homocystinuria 
Hallermann-Streiff syndrome 
Sjégren-Larssen syndrome 
Retinal telangiectases 


No. of 


Etiology and Inheritance Students 


(49) 
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hood blindness in Lebanon and Cyprus,* not 
only in the incidence of genetic factors, but 
also in the relative importance of prenatal, 
perinatal, and postnatal factors in acquired 
blindness (Table 6). 

The distribution of the mode of inheritance 
of genetically determined blindness is given 
in Table 4; in 102 students (65%), an auto- 
somal recessive inheritance was postulated 
based on the type of condition, parental con- 
sanguinity, and affected siblings. An auto- 
somal dominant condition could by postulated 
in only five instances, based on family data. 
One student had an X-chromosome-linked 
recessive disease ( Leber's optic atrophy). In 
the resnaining 49, the inheritance was either 
multifactotial, due to new mutations, or the 
data were insufficient to ascertain the mode 
of inheritance. However, as in Cyprus,’ auto- 
somal recessive diseases are apparently much 
more common than other forms of inheri- 
tance, whereas in England and Wales, as 
well as in Australia,* dominant inheritance is 
more common. In Cyprus, direct consan- 
guineous marriages are rare and the high rate 
of recessive diseases is explained by the 
endogamous population of the Greek villages 
of Cyprus. Consanguinity, on the other hand, 
is a problem in Lebanon ; 2096 of marriages 
are consanguineous,'? and in the spoken lan- 
guage the words spouse and father-in-law are 
frequently replaced by cousin and uncle. 
Among the children with hereditary blind- 
ness, 56% were the product of consanguine- 
ous marriages, whereas only 2896 of the 


TABLE 5 
ACQUIRED CAUSES OF BLINDNESS 


Subjects 
Diagnosis Total 
Male Female 

eer rc ——— msc Ic 
Accidents 18 2 20 
Keratitis 3 5 8 
Optic atrophy 4 4 8 
Uveitis 6 2 8 
Retrolental fibroplasia 2 0 2 

Total 33 13 46 
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TABLE 6 
COMPARISON OF CAUSES OF CHILDHOOD 
BLINDNESS IN 3 COUNTRIES 
England and Cyprus Present 
Etiol 

8Y Wales (%) (%) ^ Study (%) 
Hereditary 50 79 77 
Prenatal 6 4 1 
Perinatal 33 2 2 
Postnatal 11 15 20 


children with acquired blindness had a his- 
tory of parental consanguinity, not signifi- 
cantly different from the figure mentioned 
for the population at large. 

Prenatal and perinatal causes accounted 
for blindness in 3% of the students ; this is 
close to 6% reported from Cyprus.’ Reports 
from developed countries? show that these 
factors closely follow genetic factors in caus- 
ing childhood blindness (Table 6). Con- 
genital rubella syndrome and retrolental 
fibroplasia do not occur as frequently in Leb- 
anon as in more developed countries. Leb- 
anon, as Cyprus, “seems to be a country 
modern enough to avoid acquired inflamma- 
tory blindness or blindness due to malnutri- 
tion, but not so super-modern as to have late 
rubella or frequent resuscitation of infants 
in oxygen incubators.”* Acquired blindness 
in Cyprus is mainly due to inflammatory 
diseases ; in Lebanon, accidents are the most 
common cause of acquired blindness and ac- 
count for 10% of the total. This is the high- 
est reported incidence in any country. Four- 
teen of the 20 students in this group were 
blinded by gunshot or blast injuries; they 
were all males in their teens at the time of 
their accidents. The availability of shotguns 
to adolescents in this country must be con- 
sidered an important factor in the causes of 
childhood blindness. 

Genetically determined blindness can not 
be totally eradicated. However, we can make 
the following observations about this grotip. 

(1) Tapetoretinal degenerations account 
for 26% of the group studied. At present 
these conditions have no treatment. How- 
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ever, if one considers the fact that 6095 of 
the 53 children in this group were the prod- 
ucts of consanguineous marriages, it becomes 
apparent that educating the population and 
genetic counseling can be important in reduc- 
ing the incidence of these untreatable condi- 
tions. 

(2) Blindness due to congenital glaucoma, 
which is the second most common category 
in the group, could also be reduced by an edu- 
cational campaign for early management. 

(3) Congenital cataracts, the third most 
common cause, should not be as frequently 
blinding if managed early and properly. 
Seventeen of the 34 children with cataracts 
had clear media and normal appearing fundi 
in at least one eye after surgery. However, 
deprivation amblyopia due to late surgery re- 
sulted in severe visual handicap. 

(4) Accidents, the fourth most common 
cause of blindness in the group, can not be 
totally prevented. But measures to take shot- 
guns away from teen-aged hands will cer- 
tainly help reduce blindness. This is another 
educational task. 

These four conditions account for 70% of 
the blindness in our group. It is apparent that 
an educational campaign stressing the role 
of consanguinity as a cause of blindness, the 
importance of early management of con- 
genital glaucoma and cataract, and the elimi- 
nation of shotguns could prevent blindness. 


SUMMARY 


A survey in the Lebanese schools for the 
blind revealed that 77% of childhood blind- 
ness in the country was genetically deter- 
mined. Two thirds of the hereditary blind- 
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ness cases were due to autosomal recessive 
conditions; the high frequency of consan- 
guineous marriages in Lebanon was the 
underlying cause of this finding. There is 
marked similarity in the etiology of child- 
hood blindness in Cyprus and Lebanon, for 
both countries are somewhere between the 
highly developed and 'the developing coun- 
tries. 
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EFFECTIVENESS OF TRABECULECTOMY IN GLAUCOMA 


P. G. Watson, F.R.C.S., ann F. Barnett, D.B.O.(T) 
Cambridge, England 


Trabeculectomy is the treatment of choice 
for patients with simple glaucoma requiring 
surgery. We used the method described by 
Cairns,"* and modified by one of us 
(P.G.W.),* throughout this series. Other 
authors used a similar technique in both 
white and black populations.*** The indica- 
tions and contraindications for various 
methods are now clear. 


PATIENTS AND METHODS 


We reexamined 90 eyes of 60 patients 
after trabeculectomy was performed for var- 
ious conditions (Table 1). The duration of 
follow-up ranged from one to six years (in 
24 cases it was more than five years). 

None of the patients with chronic simple 
glaucoma had undergone previous surgery, 
but six of the nine eyes in patients with 
chronic angle-closure glaucoma had previ- 
ously undergone peripheral iridectomy that 
failed to control the intraocular pressure. 

In the six aphakic eyes, glaucoma followed 
uncomplicated cataract extraction; two pa- 
tients had peripheral anterior synechiae in- 
volving half the angle, but the cause was not 
identified in the others. None had preexisting 
simple glaucoma. 

Secondary glaucoma due to uveitis with 
peripheral anterior synechiae occurred in five 
eyes, heterochromia in one, and thrombotic 
glaucoma in one, 

Both eyes of the child with Rieger's 
anomaly were operated on. 


From the Addenbrooke's Hospital, Cambridge, 
England. 

Reprint requests to P. G. Watson, F.R.C.S., 22 
Parkside, Cambridge CB1 1JE, England. 

* According to personal communications from 
A.M.S. Connell (1973) and K. Richardson (1972), 
young and black patients do not respond well to 
trabeculectomy. The number of such patients in 
our series is too small to draw valid conclusions, 
but the young patients did less well. Welsh? reported 
a satisfactory response in black Africans. 
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One of us (P.G.W.) operated on all the 
patients, using the same technique.° 

Premedication—Four percent pilocarpine 
hydrochloride was instilled 30 minutes be- 
fore operation to produce a small pupil. 

Anesthesia—lf general anesthesia was 
contraindicated, we used amethocaine hydro- 
chloride drops and a retrobulbar injection of 
296 lidocaine (Xylocaine) without epineph- 
rine (Adrenalin). 

Technique—The ideal microscope—an op- 
erating microscope with zoom optics—enables 
different parts of the procedure to be per- 
formed at different magnifications, but the 
operation can be performed accurately and 
readily by a surgeon wearing telescopic spec- 
tacles, with a X4 magnification. 

After a suture was placed in the superior 
rectus muscle, a wide conjunctival flap was 
reflected from the insertion of the muscle to 
the corneoscleral limbus and the episclera was 
dissected from the corneoscleral limbus with 
a Tooke's knife (Fig. 1, A and B). A para- 
centesis puncture was made at 10 or 2 o'clock, 
with the tip of the knife just entering the an- 
terior chamber, so that little if any aqueous 
humor was lost. Using a disposable razor 
blade fragment, we made two radial incisions 
backward from the corneoscleral limbus, 4 to 
5 mm long and 5 mm apart through two thirds 
of the scleral thickness (Fig. 1, C and D). 


TABLE 1 


TYPE OF GLAUCOMA IN 60 PATIENTS (90 EYES) 
OPERATED ON BY TRABECULECTOMY 


Condition No. of Eyes 
Glaucoma 
Chronic simple 
Chronic angle-closure 
Aphakic 
Secondary 
Rieger's anomaly 


S | TET 


Total 
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Fig. 1 (Watson and Barnett). A, Conjunctiva incised close to muscle insertion. B, Episclera dissected 
into clear cornea with a Tooke's knife. C, First radial incision starting in cornea. D, Second radial 
incision two-thirds the thickness of sclera. 


The ends of these incisions joined a third 
circumferential incision in the sclera. A su- 
perficial flap of sclera was raised two-thirds 
the scleral thickness, starting at the posterior 
right-hand corner of the flap. The underlying 
tissue at this depth was a dark gray color, a 
useful guide in judging the depth (Fig. 2, C 
and D). This dissection was best achieved 


with the back of the razor blade knife by 
gripping the flap with Pierce Hoskin curved 
forceps. These forceps with a facet im the 
blades but no teeth held the tissue firmly but 
did not damage it, The flap was dissected 
forward just into the clear cornea. If the dis- 
section was too deep, the subchoroidal space 
or anterior chamber was entered ; thereafter, 
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Fis. 2 (Watson and Barnett). A, Third transverse incision. B, Bleeding stopped with a Wordswort! 
cautery underwater. C, Superficial flap dissected to a depth where underlying choroid shows through dar 
eray. D, Flap dissected forward to reveal underlying cornea, trabecular meshwork, and the scleral spu: 
that can be seen as the dense white band under the clots. 
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dissection was more difficult. If the flap was 
superficial, it was difficult to identify the un- 
derlying structures. We located bleeding 
points by placing a drop of water on the 
wound. The source of bleeding could be ac- 
curately identified and cauterized by using the 
hot-point cautery of Wordsworth ( Weiss). 
This reduced scleral contraction to the mini- 
mum (Fig. 2, B). 

Both traces of a suture placed through 
the full thickness of the superficial flap 
were held over the cornea with suture-hold- 
ing forceps. This position of the superficial 
flap depressed the cornea over the corneo- 
scleral limbus to create a valve and prevented 
loss of the anterior chamber when opened 
(Fig. 3, B and C). 

The deep flap containing the scleral spur 
and trabecular meshwork was now dissected. 
An incision through the remainder of the 
sclera was made transversely behind the 
scleral spur, readily identifiable by its fine 
white texture in contrast to the gray ciliary 
body posteriorly and the clear trabecular tis- 
sue with underlying brown iris tissue an- 
teriorly (Fig. 3, C). 

Another pair of incisions was made pass- 
ing through the full thickness of the cornea 
and sclera, and extending backward from 
the corneoscleral limbus posteriorly to the 
transverse incision. (A right-handed surgeon 
should make the left incision first.) A small 
gush of aqueous humor appeared through 
the wound when the anterior chamber was 
entered, but stopped as the iris came in con- 
tact with the incision. 

The posterior part of the deep flap was 
held with Pierce Hoskin forceps and lifted 
forward off the ciliary body that was tented 
forward by the attachment of the scleral 
spur (Fig. 4, A). The spur was then dis- 
sected with a Castroviejo iris repositor passed 
from superficial to deep along the entire 
scleral spur (Fig. 4, B). Large peripheral 
anterior synechiae identified under the mi- 
croscope were dissected from the iris root 
through the trabeculectomy incision. This 
dissection was sometimes continued laterally 
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under the scleral edge in patients with large 
synechiae and aphakia. Once the scleral spur 
was dissected, the flap was easily held for- 
ward, the trabecular meshwork identified, 
and the anterior part of the flap removed on 
the corneal side of the trabecular meshwork 
with Vannas scissors or the razor blade knife 
(Fig. 4, C). 

The iris rarely bulved into the wound at 
this stage, but if it did, a small iridotomy 
released the aqueous humor from the poste- 
rior chamber and the iris fell back. The iris 
and the ciliary body were easily identified 
under the microscope by the direction of 
their fibers. The radial fibers of the iris and 
its springy consistency contrasted with the 
flat, dark gray ciliary body. Thé iris was 
held peripherally with the Pierce Hoskin for- 
ceps, incised with Vannas scissors, and a 
small segment was removed (Fig. 5, A). If 
the bleeding occurred from the peripheral iris 
tissue or a ciliary process, the superficial flap 
was held forward until the bleeding stopped, 
preventing blood from entering the anterior 
chamber. 

The superficial flap was replaced and su- 
tured to the sclera. The number of sutures 
required depended on how well the incisions 
were apposed. If there was retraction of the 
scleral edges, multiple or continuous sutures 
of 8-0 virgin silk or 10-0 Perlon or Ethilon 
were used. If the edges were well apposed, 
only three sutures of 8-0 virgin silk were 
needed in the posterior flap (Fig. 5, B). 

The superior rectus muscle suture was re- 
leased and a continuous conjunctival suture 
of 8-0 virgin silk was inserted. 

If the anterior chamber was still shallow 
at the end of the procedure, the chamber was 
re-formed with Ringer’s solution through the 
paracentesis incision, not through the opera- 
tion site (Fig. 5, C). 

One drop each of 1% atropine and 0.5% 
chloramphenicol was placed in the conjunc- 
tival sac and the eye dressed with vaseline 
gauze, an eye pad, and a Cartella hard shield. 

Postoperative care—The patients were al- 
lowed to get out of bed the next day and 
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Fig. 3 (Watson and Barnett), A, 8-O virgin silk suture placed in superficial flap. B, Paracentesis put 
ture. The knife just enters the anterior chamber (this may be done before the start of the operatio: 
C, Transverse incision through the full thickness of the sclera behind the scleral spur. D, First 


full-thickness incision. 
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t | 
Fig. 4 (Watson and Barnett). A, Deep flap tented forward. The ciliary bod 
scleral spur. B, Dissecting the attachment of ciliary body to 


C 


Vannas scissors. D, Deep flap 
folded back to show cornea, trabecular meshwork, and the pigmented cili 


y is tightly adherent to the 
scleral spur by pressing backward with a 
astroviejo iris repositor. C, Cutting the anterior part of the deep flap with 


ary band at the scleral spur 
(marked by the scissors). 
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Fig. 5 (Watson and Barnett). A, Iridectomy. B, Resuturing the superficial flap with three to five sutures 
of 8-O virgin silk. C, Re-formation of the anterior chamber with Ringer's solution through the paracentesis 
puncture. D, Continuous conjunctival 8-O virgin silk suture. 
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TABLE 2 
VARIANCE ANALYSIS ON THE EFFECTS OF OPERATION 











Fisher's 
Comparison D.F.* S.E.M. Variance Probability 
Test 

Pre- vs. post- 

operation 1 9846 203 « .001 
A vs. BT 1 1093 22.5 < .001 
Interaction 

(1) and (2) 1 10 «1 N,S.1 
No. of eyes 90 52.8 1.09 N.S. 
Error 90 48.6 — — 





* D.F. indicates degrees of freedom. 

T Group A includes patients whose intraocular 
pressure fell below 20 mm Hg postoperatively; 
Group B, intraocular pressure remained above 20 
mm Hg postoperatively. 

ł Not significant. 


were sent home in four days unless there 
were any complications, Atropine was ad- 
ministered postoperatively and, :f slit-lamp 
examination revealed signs of uveitis, 
prednisolone sodium phosphate (Predsol) 
was administered on the third day. In black 
patients, subconjunctival corticosteroids were 
given at operation and prednisolone sodium 
phosphate drops were used routinely. 


RESULTS 


Control of intraocular pressure—Trabec- 
ulectomy controlled 84% of the eyes without 
further medication or surgery. 

To determine whether there was any dif- 
ference between the 81 eyes whose intra- 
ocular pressures fell below 20 mm Hg 
(Group A) and the 11 whose pressures 
remained above this level (Group B), we 
undertook a statistical analysis. The fre- 
quency distribution of the 184 readings 
plotted on probability graph paper gave a 
virtually linear relationship, indicating that 
the separate values were distributed approx- 
imated normally about their mean. Accord- 
ingly, we carried out variance analyses to 
examine the effects of operation and the dif- 
ferences between Groups A and B ( Tables 2 
and 3). 


The analysis shows both a highly signifi- 
b | 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1975 


cant postoperative fall in intraocular pres- 
sure and a significant difference between the 
mean values for Group A (14.8) and Group 
B (13.5) patients, but there was no indica- 
tion that operations on Group A patients pro- 
duced different results than those on Group 
B patients. 

Intraocular pressure ànd facility of aque- 
ous outflow—The pre- and postoperative fa- 
cility of outflow and the intraocular pres- 
sures were available for comparison in 23 
eyes. A plot of intraocular pressure against 
outflow (Fig. 6) suggested a preoperative 
linear relationship between the two variables 
in both groups. A regression analysis (Table 
4) showed a highly significant linear erela- 
tionship between them; unit increage in flow 
rate was associated with a fall in intraocular 
pressure of 45.7 mm Hg, with no evidence 
of differences in the slope when pre- and 
postoperative readings were considered sep- 
arately. In other words, intraocular pressure 
did not appear to be an inverse function of 
facility of outflow in the range of pressures 
(44 to 46 mm Hg) and flow rates (0 to 
0.62) studied in this series, 

Ten eyes required medication to keep the 
intraocular pressure below 20 mm Hg or, in 
two cases of low-tension glaucoma, at a level 
low enough to prevent further visual loss 
(Table 5). Four of these eyes showed no 
detectable drainage of aqueous humor. 

Further surgery—Six eyes (796) required 
further surgery during the five years of fol- 
low-up because of failure to control intra- 
ocular pressure: chronic simple glaucoma 
(1), aphakic glaucoma (1), Rieger’s anom- 


TABLE 3 


INTRAOCULAR PRESSURE DIFFERENCES BETWEEN 
GROUPS A AND B 








Pre- Post- mg 
operative operative Difference 
Group IOP IOP (mm Hg) 
(mm Hg) (mm Hg) 
A 29.5 14.7 14.8 
B 36.4 22.9 13.5 
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Fig. 6 (Watson and Barnett). Preoperative and postoperative tonography values of 
our patients, showing a linear relationship between the intraocular pressure and the 
outflow facility and highly significant differences between preoperative (stars) and 


postoperative (circles) values (P = < .001). 


aly (2), secondary glaucoma (1), and throm- 
botic glaucoma (1). Further trabeculectomy 
controlled the pressure in the first four eyes 
but failed in the last two. 

The child with Rieger's anomaly required 
two other trabeculectomies in each eye within 
the past year, but no technical difficulty was 
encountered and no staphyloma developed. 

A 22-year-old woman with secondary glau- 


coma developed almost complete peripheral 
anterior synechiae after a severe diffuse an- 
terior scleritis. The first trabeculectomy 
failed after 15 months and a second after 20 
more months. An iridocyclo-retraction'? was 
performed three years ago by using two pil- 
lars of sclera inserted into the anterior cham- 
ber. The intraocular pressure was controlled 
with 496 pilocarpine hydrochloride. 


TABLE 4 
REGRESSION ANALYSIS OF INTRAOCULAR PRESSURE AGAINST AQUEOUS OUTFLOW FACILITY 











Fisher's 
Comparison D.F.* S.E.M. Variance Probability 
Test 

Preoperative vs. postoperative 1 2310 89 « .001 
Linear regression 1 294 11.4 « .005 
Nonparallelism of separate slopes 1 74 2.86 N.S.1 
No. of eyes 23 28.8 Ln — 
Error 21 25.86 -— — 





* D.F. indicates degrees of freedom. 
T Not significant. 
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Subconjunctival drainage—There was 
drainage in 82 eyes (91%), but the intra- 
ocular pressure was completely controlled in 
eight eyes (8.8%), with no evidence of sub- 
conjunctival drainage, when tested with in- 
travenously injected fluorescein, Six of these 
eight eyes had chronic glaucoma, one was 
aphakic, and one had secondary g'aucoma. In 
many cases, a subconjunctival bleb was un- 
detected for several months but appeared 
later. The patients were examined each year ; 
by 1968, 33 eyes had been operated on and 
16 (5196) showed drainage; by 1969, 44 
eyes had been operated on and 25 (57%) 
showed drainage; by 1970, 6395; by 1971, 
70% ; and by 1974, 91%. 

Complications—OPERATIVE—Only four 
eyes had complications during the operation. 
In one eye, it was difficult to re-form the an- 
terior chamber at the end of the procedure, 
but this was eventually achieved by using 
atropine and suturing the wound with a con- 
tinuous Perlon suture. There were no post- 
operative complications and the anterior 
chamber remained formed. 

When we attempted to re-form the an- 
terior chamber through the operation site in 
another eye, the injected fluid passed behind 
the lens, producing a malignant glaucoma. 
We administered mannitol intravenously, di- 
lated the pupil with atropine and Mydricaine,* 
and tight sutured the wound. The anterior 
chamber re-formed within ten minutes and 
there were no postoperative complications. 
The patient was maintained on atropine 
drops. 

In another eye, prolonged bleeding from a 
ciliary process at the time of che iridectomy 
eventually stopped spontaneously. A small 
hyphema developed on the third day and 
cleared by the fifth day. This eye developed 
severe postoperative uveitis, requiring inten- 
sive therapy with local corticosteroids and 
mydriatics. The eventual result was good. 


* This preparation contains procaine hydrochlo- 
ride, 6 mg; boric acid, 5 mg; adrenaline sodium 
1/1000, to 12 ml; atropine sulfate, 1 mg; and water 
for injection, to 3 ml. 
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The ciliary body prolapsed into the wound 
in another eye when the transverse incision 
was made in the deep flap. The radial inci- 
sions were made rapidly and a peripheral iri- 
dectomy was performed adjacent to the broad 
iridectomy already present. The ciliary body 
prolapse subsided and the operation was com- 
pleted. The anterior chamber remained shal- 
low but present for three days; a choroidal 
detachment was centered on the detachment 
site, and we assumed that a small choroidal 
hemorrhage had occurred, However, there 
were no late sequelae and the pressure was 
controlled. 

PosroPERATIVE—Shallow anterior cham- 
ber—The anterior chamber was flat in only 
two eyes on the first postoperative*day (Fig. 
7) and returned to normal depth without 
further medication. Six other eyes had shal- 
low chambers for the first few postoperative 
days and in five eyes, shallow chambers de- 
veloped later. Two patients rubbed their eyes 
but the cause was uncertain in the others. 

It was necessary to re-form the anterior 
chamber in one patient. She had a full-depth 
anterior chamber for the first four days after 
operation, which became progressively more 
shallow until it flattened. Two days of inten- 
sive localized medication produced no im- 
provement so the chamber was re-formed 
surgically on the eighth day. Much subcho- 
roidal fluid was drained, and air was injected 


TABLE 5 


FURTHER MEDICATION TO MAINTAIN INTRAOCULAR 
PRESSURE «20 MM HG 











Medication No. of Eyes 

Pilocarpine, 1%, 3 times a day 3 
Pilocarpine, 2%, 3 times a day 3 
Epinephryl borate (Eppy), 1%, twice 

a day 2 
Pilocarpine, 4%; and epinephryl bo- tá 

rate (Eppy), 1%, twice a day 1 
Pilocarpine, 2%; epinephryl borate 

(Eppy), 1925; and acetazolamine (Di- 

amox), 250 mg, twice a day 1 

Total 10 
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Fig. 7 (Watson and Barnett). Duration of shallow anterior chamber (A.C.) in 12 patients after tra- 
beculectomy. Two patients who had flat anterior chambers at the first dressing improved spontaneously. 
One patient developed malignant glaucoma at the time of surgery. Broken lines indicate flat anterior 


chamber ; solid lines, shallow anterior chamber. 


into the anterior chamber through a cyclo- 
dialysis incision. Recovery was uneventful, 
and the pressure was controlled. This pa- 
tient's fellow eye had been lost after a 
trephine procedure several years previously ; 
the anterior chamber failed to re-form, sec- 
ondary glaucoma and cataract developed, and 
further surgery was useless. The retention of 
the anterior chamber in the first few days 
after trabeculectomy may have saved this eye 
from the fate of its fellow. 
Hyphema—Hyphemas large enough to 
form a fluid level were seen in 17 eyes 
(19%) postoperatively (Fig. 8). Of 12 
present at the first dressing, eight had dis- 
appeared by the second day, another by the 
third day, and the rest by the fifth day. Two 
eyes showed recurrent hyphemas: a ciliary 
process bled at operation in one patient, and 
the secondary hyphema, measuring 2 mm, 
cleared in two days without further therapy ; 
but in the second case the hyphema persisted 


for three weeks. No surgical intervention 
was necessary but some peripheral anterior 
synechiae formed and intraocular pressure 
was controlled by pilocarpine therapy despite 
a draining bleb. Five other eyes developed 
hyphemas after the second day and blood rose 
from the operative site. All cleared without 
causing residual damage. 

Uveitis—Although severe uveitis can be 
produced by operating over the ciliary body, 
detaching the scleral spur, and performing 
iridectomies, it occurred in only two eyes. 
No obvious cause could be found in one eye, 
and the uveitis was controlled with intensive 
localized corticosteroid therapy and atropine 
eye drops. In the patient who bled severely 
at operation, the uveitis cleared in seven 
days with intensive therapy. 

There was moderate uveitis in ten eyes 
(1196). Three were undergoing surgery for 
glaucoma secondary to a previous uveitis. 
None had any prolonged sequelae, although 
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Fig. 8 (Watson and Barnett). Duration of hyphema after 17 patients underwent trabeculectomy. One 
patient developed a severe persistent hyphema. In the other patients, whether seen immediately after 
operation or four or five days later, the hyphema cleared rapidly leaving no residual changes. 


one eye with heterochromic cyclitis had a 
persistent, mild uveitis. The pressure re- 
mained controlled. 

Because of severe uveitis and anterior and 
posterior synechiae, we performed two broad 
iridectomies through the trabeculectomy in- 
cision. 

Further visual field loss—There was fur- 
ther loss of visual field in one eye despite an 
average intraocular pressure of 15 mm Hg. 
One other patient had lost a small island of 
central vision in the operated eye, reducing 
her visual acuity from counting fingers to 
light perception, Since the operation, intra- 
ocular pressure never rose above 18 mm Hg. 

Postoperative visual acuity decline—In 16 
eyes (18%) visual acuity deteriorated after 
operation. In 14 eyes, a cataract that had 


b 


advanced more rapidly in the operated eye 
caused the deterioration. Increasing corneal 
edema in an already present aphakic bullous 
keratopathy was the cause in one eye and no 
cause was found in the other. 

Cataract extraction after trabeculectomy— 
Five eyes had cataracts removed since the 
trabeculectomy. In two cases we made a cor- 
neal incision with a razor blade knife an- 
terior to the site of the trabeculectomy and 
closed the wound with a continuous Perlon 
suture. In all other patients, we made a limbal 
incision in the usual manner. . 

Hypotony— No cases occurred. The lowest 
persistent readings were 5 mm Hg in two 
patients (three eyes). One patient had low- 
tension glaucoma with average preoperative 
intraocular pressures of 14 mm Hg in the 
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right eye and 19 mm Hg in the left eye. All 
three eyes functioned normally and showed 
no deterioration of visual acuity, tendency to 
papilledema, or cataract formation. The mean 
percentage fall in intraocular pressure in 
these three eyes was the same as for the 
group as a whole. 


DISCUSSION 


Trabeculectomy controlled intraocular 
pressure without additional therapy in 84% 
of 90 eyes with chronic simple glaucoma over 
a prolonged period. The intraocular pressure 
fell in every patient although the reduction 
was not always entirely satisfactory. How- 
ever, «n all but two eyes, glaucoma was even- 
tually cohtrolled either by trabeculectomy 
alone, by trabeculectomy plus medication, or 
by further surgery with or without additional 
medication, so that 97.8% had a successful 
final outcome with a permanent reduction in 
intraocular pressure (Fig. 9) and preven- 
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tion of further visual loss. Another operation 
produced the same absolute reduction in in- 
traocular pressure as the first operation. 
Intraocular pressure is undoubtedly con- 
trolled by the subconjunctival drainage of 
the aqueous fluid, but this tends to be dif- 
fuse and rarely associated with cystic bleb 
formation. The bleb may be so diffuse im- 
mediately after operation that it may not be 
possible to decide whether there is any fluid 
under the conjunctiva ; this becomes apparent 
only after a long follow-up when the aqueous 
humor begins to act on the overlying epi- 
sclera. This was evidenced by comparing the 
follow-up figures that have been examined 
annually since the series started. Goldmann™ 
suggested that one of the reasons for diffuse 
bleb formation may be that the aqueous fluid 
is prevented from reaching the episclera in 
any quantity in the early postoperative phase 
by the tight suturing of the wound; this 
allows a fibrous layer to develop deep to the 
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Fig. 9 (Watson and Barnett). Preoperative and postoperative pressure readings. The 
postoperative readings (solid bars) are the average of three readings at monthly 
intervals with a minimum follow-up of one year. 
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episclera, and thus protects it from the action 
of the aqueous. No instances of late infection 
of the subconjunctival bleb have occurred. 

Intraocular pressure was completely con- 
troled with no further medication or de- 
tectable drainage blebs in eight eyes. The out- 
flow facility rose by 20% in all of them and 
no cyclodialysis cleft was detected gonio- 
scopically. There is an aqueous vein emanat- 
ing directly from the operation site in one 
eye and new aqueous channels possibly have 
. formed in the others, though some may drain 
directly into the suprachoroidal space. 

In the majority of patients in this series, 
the inner stoma of the trabeculectomy filled 
with a gray-white hyaline plug. This appar- 
ently affected the outflow facility in only one 
patient who required further trabeculectomy. 

When trabeculectomy is used the surgeon 
is in control at all times and the procedure 
can be modified or stopped at any stage. For 
instance, if peripheral synechiae are encoun- 
tered, the surgeon can separate them under 
direct vision or the scleral spur can be sepa- 
rated over a larger area than the trabeculec- 
tomy operation site. These modifications are 
not possible with any other glaucoma pro- 
cedure. 

Probably the most significant advantage of 
trabeculectomy over other glaucoma opera- 
tions is the ability to control the depth of the 
anterior chamber; it frequently remains 
throughout the operation and is almost 
always well formed by the time the conjunc- 
tival sutures are tied. If it is still absent it 
can be re-formed by injecting Ringer’s solu- 
tion through the previously placed paracen- 
tesis incision. We induced. one case of malig- 
nant glaucoma by attempting to re-form the 
anterior chamber through the operation site ; 
the injected fluid tracked behind the lens 
iris diaphragm forcing it forward, but we 
rectified it before the operation ended. 

This ability to control the depth of the 
anterior chamber was especially valuable in 
one patient who had lost the fellow eye be- 
cause of a flat anterior chamber after a 
trephine operation. After trabeculectomy the 
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chamber remained for four days before it 
became shallow and, although further sur- 
gery was necessary to re-form it, the eye 
was controlled. 

Visual acuity deteriorated after operation 
in 18% of the eyes, but in 6% it actually in- 
creased up to two lines, presumably because 
of a less miotic pupil. Visual acuity decline 
was usually due to an increase in preexisting 
cataract ; trabeculectomy did not differ from 
other glaucoma procedures in this respect, 
but the cataract was removed through a 
corneal section in all these patients without 
affecting the subconjunctival drainage of 


aqueous humor. 
e 


SUMMARY . 


A follow-up study of 90 eyes in 60 pa- 
tients subjected to trabeculectomy between 
1967 and 1972 showed that intraocular pres- 
sure was controlled at the outset in 84% of 
the eyes, and eventually controlled in over 
97%. Only 11% of the eyes required further 
medication and 5.5% further surgery. Sub- 
conjunctival drainage was established by 
means of a bleb in 91%. 

Trabeculectomy produced a highly sig- 
nificant fall in intraocular pressure (P < 
.001) and a parallel rise in aqueous outflow 
facility. The absolute fall in intraocular pres- 
sure was constant whether the preoperative 
pressure was high or low and whether or not 
the postoperative pressure remained above 
20 mm Hg. 

This method was virtually free of major 
operative and postoperative complications 
when used appropriately ; and it can be mod- 
ified during the operation to deal with pe- 
ripheral anterior synechiae. 

The anterior chamber remained formed or, 
if lost, was speedily re-formed. The anterior 
chamber rarely flattened postoperatively. 
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OPHTHALMIC MINIATURE 


He also had a wand of lignum vitae, which he had laid down in the 
grass beside him, and a pair of horn-rimmed spectacles like those of King 
Pellinore. They were unusual spectacles, being without ear pieces, but 
shaped rather like scissors or like the antennae of the tarantula wasp. 


T. H. White 
The Once and Future King 


GIANT RETINAL TEARS 


Jack J. Kawski, F.R.C.S. 
London, England 


Retinal tears that extend for one or more 
quadrants around the circumference of the 
eye, although rare, are important because 
they are frequently difficult to treat, they are 
a malady of the young, and patients with 
spontaneous giant tears frequently suffer 
from serious bilateral retinal disease. 

Only a few large series have been re- 
ported.** This report is based on 100 cases. 


PATIENTS AND METHODS 


We screened the clinical records of 94 pa- 
tients (100 eyes) with giant retinal tears 
who had been examined from 1960 to 1973. 

To determine the various characteristics of 
eyes with giant tears, we analyzed the data 
extracted from the records with respect to 
the following: 

1. The sex and age of patients at the time 
of presentation. 

2. Family history of retinal detachment. 

3. Etiology of retinal break. All breaks 
were classified as either traumatic or non- 
traumatic; the former included patierts with 
a history or direct evidence of ocular trauma. 
Patients with indirect trauma were not in- 
cluded in the traumatic group. 

4. Extent and location of retinal tears. 

5. Refractive error. Eyes were either 
myopic er nonmyopic. The myopic cases 
were subdivided into weak myopia (under 
—10 diopters), severe myopia (—10 to 
—19 diopters), and extreme myopia ( —20 
diopters or more). A correction of +10 di- 
opters or less indicated myopia in aphakic 
eyes. All nonmyopic eyes were grouped to- 
gether, irrespective of their refractive error. 

6. Associated retinal lesions. 

7. Status of the retina in the fellow eye. 


From the Retinal Unit, Moorfields Eye Hospital, 
High Holborn Branch, London WC1, England. 

Reprint requests to J. J. Kanski, F.R.C.S., 4 
Hardwick Green, Clevelands, London W13 8 DN, 
England. 


Apart from retinal detachment, the follow- 
ing lesions were considered significant ; lat- 
tice degeneration, retinal breaks, and ac- 
quired retinoschisis. Eyes with pigment 
clumping, pavingstone degeneration, and 
microcystoid degeneration were considered 
normal. 

8. The methods of treatment, results, com- 
plications, and reasons for failure. 


RESULTS e 


Traumatic giant tears—Of the 23 patients 
(23 eyes) with traumatic giant tears ( Tables 
1 and 2), 20 developed giant tears after ocu- 
lar contusion, two after ocular penetration, 
and one developed a tear after the removal 
of an intraocular foreign body. 

There was a significant male prevalence 
(73.996), in keeping with previous data on 
traumatic retinal detachments in general 
(82.696). All traumatic giant tears were uni- 
lateral, and the upper nasal quadrant was in- 
volved in five eyes. 

Nontraumatic giant tears—Details of the 
71 patients (77 eyes) with nontraumatic gi- 
ant tears are summarized in Tables 1 and 2. 


TABLE 1 
DATA ON 94 PATIENTS WITH GIANT TEARS 








No. of Patients 





Data Traumatic Nontraumatic 
Breaks Breaks 

Sex 

Men 17 (73.9%) 49 (69.0%) 

Women 6 22 
Age (yrs) 

Range 3-56 5-68 a 

Median 17 32 
Bilateral giant tears -— 6 (8.4%) 
Bilateral retinal detach- 

ment — 29 (40.8%) 
Blind in both eyes -— 15 (21.1%) 
Family history of retinal 

detachment — 6 (8.4%) 

Total no. of patients 23 71 
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AGE AND SEX—Our observations—median 
patient age of 32 years with a 69% male 
prevalence—agreed with prior reports that 
giant tears are predominantly a malady of 
young male subjects. 

REFRACTIVE ERROR—The reported inci- 
dence of myopic eyes with giant tears varied. 
Schepens and Freeman? stated that myopia 
played no significant role in the causation of 
giant tears since only one third of their pa- 
tients were myopic. Norton and colleagues? 
found that 83% of their patients were 
myopic. There was a high incidence of 
myopia in this study (71.4%) ; the degree of 
myopia exceeded —20 diopters in 20% of 
myopic eyes. In three of four patients in 
whom the*difference in the amount of myopia 
between the two eyes exceeded — 10 diopters, 
the giant tear developed in the more myopic 
eye. There was no significant correlation be- 
tween the size of the tear and the degree of 
myopia. The incidence of myopia in eyes with 
giant tears appeared to be considerably high- 
er than the percentage (34.6%) reported by 
Schepens and Marden® in the nontraumatic 
retinal detachment population. 

LATTICE DEGENERATION—Lattice degen- 
eration was present in six eyes (7.8%) with 
giant tears, and in 7.8% of fellow eyes. This 
relatively low incidence confirmed past ob- 


TABLE 2 
DATA ON 100 EYES WITH GIANT TEARS 








Eyes with 
Data Traumatic Nontraumatic 
Breaks Breaks 
Aphakic 1 6 (7.8%) 
Refraction 
Unknown 6 7 
Myopic 7 (30.4%) 55 (71.4%) 
Weak myopia 7 33 (60%) 
Severe myopia — 11 (20%) 
Bxtreme myopia — 11 (20%) 
Nonmyopic 10 (43.5%) 15 (19.595) 
Retinal breaks 
180 degrees or more 7 (30.4%) 10 (1395) 
Peripheral 20 (87%) 50 (65%) 
Equatorial 3 (13%) 27 (35%) 
Total no. of eyes 23 77 
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servations’? and suggested that a factor other 
than a retinal weakness was significant in the 
development of giant tears. Schepens and 
Freeman? believed that the vitreous body 
played an important role in the pathogenesis 
of giant tears. They described in detail the 
vitreous body changes in eyes with giant 
tears and in their fellow eyes, prior to the 
development of giant tears. 

APHAKIA—Six eyes (7.8%) were 
aphakic; two had undergone repeated con- 
genital cataract operations, 30 years previ- 
ously. In the other four eyes, the interval 
between cataract extraction and the develop- 
ment of retinal detachment ranged from 
three months to three years. In one patient, 
a 360-degree prophylactic equatorial cry- 
opexy prior to lens extraction failed to pre- 
vent the development of retinal detachment 
in the fellow eye. 

Ashrafzadeh and colleagues® found that 
there was no significant difference in the in- 
cidence of giant tears between phakic and 
aphakic eyes. | 

Herepiry—A family history of retinal 
detachment was present in seven patients 
(10%). Wagner’s hereditary vitreoretinal 
degeneration was present in two brothers 
with cleft palate who developed bilateral 
giant tears at an early age. Two eyes 
were studied prior to the development of 
retinal detachment. One showed severe, 
coarse, fibrillary condensation and syneresis 
of the vitreous fluid with only minimal ret- 
inal changes. The other eye showed marked 
retinal changes consisting of an extensive 
area of acquired retinoschisis in the temporal 
periphery with large white areas without 
pressure, and snowflake degeneration in the 
periphery of the nasal retina, extending up 
to the equator. Only mild fibrillary condensa- 
tion of the vitreous fluid was present. 

Hereditary lattice degeneration was pres- 
ent in two patients with giant tears. One pa- 
tient developed a giant tear in his right eye 
that failed to respond to surgery. A small 
area of lattice degeneration developed in the 
upper temporal quadrant of his left eye. A 
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TABLE 3 
FINDINGS IN 68 FELLOW EYES 


No. of Eyes % 
Retinal detachment 29 42.6 
Predisposing lesions 10 14.7 
Total 39 Wu 


prophylactic encirclement was carried out. 
Nine months later a new area of lattice de- 
generation in the lower temporal quadrant of 
the left eye was treated by photocoagulation, 
but within a month a giant tear developed and 
the retina became detached. 

Hereditary severe myopia was present in 
the other three patients. 

BILATERALITY—Six (8.5%) of the 71 pa- 
tients who developed giant tears in both eyes 
were men and the findings in three have been 
described. Weak myopia was the only sig- 
nificant common ocular finding in the three 
other patients. The incidence of bilaterality in 
previous reports was 2.196, 2196, and 
3.8%.3 

PATHOLOGIC FINDINGS IN FELLOW EYES— 
In the 68 fellow eyes available for examina- 
tion retinal detachment was present in 42.6% 
of the eyes and 14.7% had predisposing le- 
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sions (Table 3). The high incidence of path- 
ologic findings in fellow eyes in this study 
has been described previously." *? Mast fel- 
low eyes are presently being treated prophy- 
lactically by 360-degree equatorial cryopexy 
(Fig. 1). 

Ninety-five eyes were treated surgically 
by members of the Retina Service. 

Surgical techniques—Preoperative posi- 
tioning and head exercises were only used in 
a few cases, All operations were performed 
under general anesthesia. A scleral buckling 
procedure was used in all but nine cases 
(Table 4) ; retinal incarceration in 19 cases 
(Table 5) ; intravitreal air injection in nine 
cases; and liquid silicone was injected into 
three eyes (Fig. 2). 3 

Success rate—The overall success rate af- 
ter a follow-up of not less than six months 
was 58%, with visual acuity of 6/12 or better 
in 27.296 of eyes (Table 6). Thirty-one re- 
attachments were achieved (32.6%) at the 
first operation ; of the 48 eyes that underwent 
further surgery, 24 were reattached ( Table 
7). The correlation between the surgical tech- 
nique and results can be seen in Table 4. 

Complications occurred in 22 cases (Table 


8). 





Fig. 1 (Kanski). Left, right eye. Postoperative view of a successfully treated giant tear that extended 
for 180 degrees. Right, left eye. Postoperative view of fellow eve after prophylactic treatment by circum- 


ferential cryopexy. 
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TABLE 4 
SURGICAL TECHNIQUE 


SS. OO eee 


e . 
Success Failure 


(Attached) (Detached) Total 
O e us e re m R05, EGRE A u^ ^ IRI TL S HI 2 
No scleral buckle 
Photocoagulation 6 -— 6 
Air 1 1 
Liquid silicone — 1 1 
Incarceration —- 1 1 
Subtotal 6 3 9 
Scleral buckle 
Alone 43 20 63 
Air -- 2 2 
Liquid silicone 1 2 3 
Incarceration 5 6 11 
Incarceration and air -— 6 6 
Incarceration and liquid silicone — 1 1 
* Subtotal 49 37 86 
Total 55 (58%) 40 (42%) 95 (100%) 
TABLE 5 DISCUSSION 


INCARCERATION TECHNIQUE IN 19 CASES 








Technique No. of Eyes 
Cryoprobe (Cibis) 2 
Hooks 
Suction (Howard and Gaasterland) 10 
Total 19 





Fig. 2 (Kanski). Postoperative view of a giant 
tear successfully treated by an encircling buckle and 
liquid silicone injection. 
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We achieved a relatively high success rate 
(5895) without complicated operating theater 
techniques, such as rotating tables, compared 
with other reattachment rates of 57 0o ,! 
5196,? and 6396.5 


TABLE 6 
VISUAL RESULTS IN SUCCESSFUL CASES 














Visual Acuity No. of Eyes % 
6/12 or better 15 27.2 
6/18-6/24 13 23.6 
6/36-6/60 11 20.0 
CF 10 18.2 
HM 6 11.0 
Total 55 100 
TABLE 7 


NUMBER OF OPERATIONS 








No. of Success Failure Total 
Operations (Attached) (Detached) ota 
cu IIR GE LM ha TEM 


1 31 16 47 
2 17 12 29 
3 4 8 12 
4 or more 3 4 7 

Total 55 40 95 
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Fig. 3 (Kanski). Left, Preoperative view of an upper temporal giant tear. Right, Postopérative view 
of the same eye after successful treatment by a local scleral buckling procedure. 


In six eyes, in which there was minimal 
subretinal fluid present, we sealed the retinal 
tears solely by means of photocoagulation 
and cryopexy. In 43 eyes with relatively un- 
complicated tears, we achieved rea:tachment 
by conventional means (Fig. 3). 

Retinal incarceration was necessary in 19 
eyes with large tears with everted posterior 
flaps ; six of these were situated in the upper 
part of the eye and the rest were located on 
the temporal side. We performed retinal in- 


TABLE 8 
SURGICAL COMPLICATIONS IN 22 EYES 








No. of Eyes 
MESS Oe. ol a II 
Operative complications 
Total vitreous hemorrhage 4 
Scleral rupture and vitreous fluid loss 1 
Total i 


Postoperative complications 
Cataract 
Anterior segment necrosis 
Maculopathy 
Diplopia 
Panophthalmitis 
Severe uveitis 
Glaucoma 
Total 


€ a gi 
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carceration in one eye without scleral buck- 
ling; in the remaining 18 eyes it was per- 
formed concomitantly with, or subsequent to, 
a scleral buckling procedure. We achieved 
successful incarceration in five eyes (2696). 
In three eyes, attempts at incarceration re- 
sulted in total vitreous hemorrhage. In ten 
eyes, we attempted to unfold the retinal flap 
by the Howard and Gaasterland" technique: 
using a syringe to aspirate the detached 
vitreous base they unfolded the posterior flap 
and incarcerated it into a sclerotomy over the 
pars plana, without resorting to direct manip- 
ulation of the retina. When we attempted 
this technique, we found it necessary to apply 
suction to the retina to achieve the desired 
result in most cases (Fig. 4). 

Norton and colleagues? achieved a high 
success rate (63%) by means of a technique 
that involved the injection of intravitreal air. 
They claimed that this technique eliminated 
the need for retinal incarceration and reduced 
ocular morbidity. They stressed that in order 
to achieve good results it was necessary to 
position the air bubble correctly during in- 
jection and immediately afterwards. The uni- 
formly poor results seen in the nine patients 
treated with air in this series can partly be 
attributed to incorrect positioning. 
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Fig. 4 (Kanski). Postoperative view of a giant 
retinal tear treated successfully by an encircling 
buckle and retinal incarceration (Howard and 
Gaasterland technique). 


Of the 40 cases in which retinal reattach- 
ment was not achieved, nine (22.5%) were 
directly related to surgical complications ; in 
the remaining 31 cases (77.596), failure was 
due to inability to unfold the retinal flap (ten 
cases); the development of massive preret- 
inal retraction (13 cases) ; and in eight cases, 
the exact cause of failure was undetermined 
(Table 9). 

The correlation between the reattachment 
rate and the various prognostic considera- 
tions is shown in Table 10. The high success 


TABLE 9 
CAUSES OF FAILURE IN 40 EYES 











No. of Eyes 
Surgical complications 
Total vitreous hemorrhage 4 
Anterior segment necrosis 4 
Infection 1 
al otal 9 (22.5%) 


Other causes of failure 
Failure to unfold posterior flap 10 


Massive preretinal retraction 13 
Undetermined 8 
Total 31 (77.5% 
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TABLE 10 


PROGNOSTIC CONSIDERATIONS 








Type of Retinal Break 


Co of Sucess 


Traumatic 76.2 
Nontraumatic (phakic) 50.0 
Nontraumatic (aphakic) 0.0 
90 degrees 87.5 
>90 to 180 degrees 48.0 
Over 180 degrees 11.0 
Below horizontal axis 95.5 
Above horizontal axis 42.0 
Peripheral 78.0 
Equatorial 36.7 
Myopia under —10 D 50.0 
Myopia —10 D or over 25.0 


rate achieved in traumatic cases is probably 
due to the healthy state of the vitreous body. 
Of the five traumatic breaks that failed, 
three were associated with ocular penetration. 
Breaks situated in the lower half of the eve 
generally have a better prognosis than 
those in other locations. Peripheral breaks 
have a better prognosis than those situated 
at or posterior to the equator, Only 11% of 
retinal breaks that extended over 180 degrees 
were reattached; the largest break that was 
successfully treated in this series was 230 
degrees. There was a significant correlation 
between the degree of myopia and surgical 
outcome ; the prognosis was less favorable in 
eyes in which the degree of myopia exceeded 
— 10 diopters. Aphakia had a detrimental ef- 
fect; all six eyes failed to respond to re- 
peated surgical intervention. 


SUMMARY 


Of 94 patients (100 eyes)with giant ret- 
inal tears, 71.4% of eyes with nontraumatic 
breaks were myopic and severe retinal path- 
ologic findings were present in 57.3% of fel- 
low eyes. Fifty-five (58%) of 95 treated 
eyes were successfully reattached ; retinal in- 
carceration, attempted in 19 cases, was suc- 
cessful in five. Serious surgical complications 
were responsible for failure in nine cases 
(22.5%). The worst prognostic factors were 
extension of the tear for over two quadrants, 
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myopia of —10 diopters or more, and the 
presence of aphakia. 
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OPHTHALMIC MINIATURE 


Affixing one person's name to two or more disorders has led to con- 
fusion; the utilization of multiple names ( Hand-Schüller-Christian dis- 
ease, Laurence-Biedl-Moon syndrome, Rendu-Osler- Weber disease) has 
proved both bewildering and cumbersome. . . . In those conditions in 
which the nature of an underlying disorder was unclear, the eponym was 
preferred to a descriptive name based upon conjecture. . . . Used as 
euphemisms, eponyms permitted the free discussion of serious disease 
in the presence of worried patients and their families. . . . In certain 
situations there is no really acceptable substitute for the eponym ( Bence- 
Jones protein, Koplik spots, Kayser-Fleischer ring). 

Edward A. Gall, The medical eponym. 
Am. Scientist 48:56, 1960 


SPONTANEOUS REMODELING OF THE PERIPHERAL RETINAL 
VASCULATURE IN SICKLING DISORDERS 


Spiros O. GariNos, M.D., GEonckE K. AspouniAN, M.D., Micuaet B. Woo tr, M.D., 
Tuomas S. Stevens, M.D., CHanc-Bok LEE, M.D., Morton F. GorpnaEnc, M.D., 
Joserm C. F. CHow, PH.D., AND Bruce J. Busse 
Chicago, Illinois 


Although sickle cell retinopathy has been 
fully described in its completely evolved 
form, little is known about the natural 
course of its incipient stages.'!5 In an at- 
tempt to study, step by step, the natural evo- 
lution of the retinal lesions, we initiated a 
longitudinal study among sickle patients at 
the University of Illinois Sickle Cell Eye 
Clinic SCEC). Periodic examinations of the 
same selected retinal regions were performed 
to document the progression or regression of 
specific lesions using color photography and 
fluorescein angiography. 

Sixteen months after its onset, the study 
has yielded a number of interesting findings 
that fall into two main groups. First, a va- 
riety of vascular abnormalities were detected 
in the equatorial and postequatorial retina, 
including segmental dilations, hairpin-shaped 
loops, hypertrophic arteriovenous (A-V) 
anastomoses, intraluminal “plugs,” closure 
and loss of capillary bed, terminal “bud- 
ding” of capillaries, and extremely tortuous, 
meandering, dilated capillaries. Second, a 
dynamic remodeling of the peripheral reti- 
nal vasculature was documented. The remod- 
eling was represented by both closure and 
reopening of individual equatorial retinal 
vessels or, more dramatically, by a continual 
reshaping of the entire peripheral border of 
the retinal vasculature. We believe this re- 
port to be the first in vivo documentation 
of the transient nature of many vasoocclu- 


From the Sickle Cell Eye Clinic of the Univer- 
sity of, Illinois Eye and Ear Infirmary, Chicago, 
Illinois. This study was supported in part by con- 
tract 72-2956B and grant IP 18 HL 15168-02 from 
the National Heart and Lung Institute, Bethesda, 
Maryland, and by an unrestricted grant from Re- 
search to Prevent Blindness, Inc., New York City. 

Reprint requests to Morton F. Goldberg, M.D., 
University of Illinois Eye and Ear Infirmary, 
1855 W. Taylor St, Chicago, IL 60612. 
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sive phenomena related to intravascular sick- 
ling in humans. 


MATERIALS AND METHODS 


In the initial 16 months of its operation 


the SCEC of the University of Illinois Eye | 


and Ear Infirmary screened 251 patients 
with various forms of sickle cell disease for 
ocular abnormalities. In all cases, the sys- 
temic diagnosis was confirmed by hemo- 
globin electrophoresis and, when needed, by 
additional hematologic and family studies. 
After screening, each sickle patient who had 
the earliest stages of sickle retinopathy 
(Stage I, peripheral arteriolar occlusions, or 
Stage II, peripheral A-V anastomoses)!? 
was included in a longitudinal study that in- 
volved periodic (every three to four months) 
photography and angiography of the same 
diseased portions of the peripheral vascula- 
ture. No patient in this study had under- 
gone previous ocular therapy. 

Of 251 cases of various sickling disorders 
screened so far, 22 patients had Stage T 
or II lesions only and were included in this 
systematic longitudinal study (12 cases of 
sickle cell anemia, nine cases of sickle cell 
hemoglobin C disease, and one case of sickle 
cell thalassemia). We are reporting seven 
particularly illustrative cases, describing the 
ophthalmoscopic and angiographic findings 
during the observation period. The average 
number of visits was four per patient, and 
the observation period ranged from six to 
15 months. 

The photographic and angiographic sur- 
veys of the fundus were performed in a 
systematic way starting from 12 o'clock and 
moving clockwise to cover the entire equa- 
torial periphery. The Zeiss Fundus-Flash 
II camera was used with Kodachrome II for 
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color photographs and Kodak Tri-X film, 
processed in Kodak D-11 (1:1 dilution) for 
nine minutes at 70°F for the angiograms. 
The exciter filter was Kodak Wratten 47, 
and the barrier filter was Kodak Wratten 
15: 

In order to maintain adequate dye con- 
centration within the retinal vessels while 
performing fluorescein angiography on all 
four peripheral quadrants, small amounts of 
dye (2 ml of 10% fluorescein sodium solu- 
tion) were injected intravenously at inter- 
vals according to a previously described 
technique.*® 

After a detailed study of the engiograms, 
each eye was classified as to clinical stage.*® 
Selected areas demonstrating subtle vascu- 
lar lesions were appropriately marked and 
briefly described in separate flow sheets so 
they could be restudied and compared (both 
by Kodachrome photographs and fluorescein 
angiograms) on subsequent visits. In this 
way, selected, magnified views of abnormal 
vasculature could be obtained at different 
examinations, usually three months apart, 
making it possible to document the forma- 
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tion or evolution, or both of retinal vascular 
lesions. 


CASE REPORTS . 


Case 1—A 23-year-old black woman was origi- 
nally seen at the SCEC in May 1973. Hemoglobin 
electrophoresis showed an SC pattern (Hb S: 
5296; Hb C: 4896). Except for mild arthritic 
pains the patient was asymptomatic and had never 
experienced ocular symptoms. Hemoglobin level 
was 10.5 g/100 ml, and the hematocrit reading 
was 34.296. The patient's clinical and hematologic 
condition remained unchanged throughout the 12- 
month observation period. Her corrected visual 
acuity was 20/25 in both eyes. Slit-lamp examina- 
tion revealed patches of stromal atrophy in both 
irides, similar to those recently reported.'^? 

Ophthalmoscopy and fluorescein angiography re- 
vealed extensive areas demonstrating Stage I and 
II retinopathy in the right eye. Of partiqular in- 
terest was the retinal periphery between 8 and 10 
o'clock. Instead of the normal peripheral capillary 
loops, a number of prominent A-V anastomoses 
interconnected moderate-sized arterioles and venules 
(Figs. 1-5). Posterior and adjacent to these lo- 
cations, some areas showed loss of the fine capil- 
lary bed (avascular lacunae) (Fig. 1). At follow- 
up, the vessels in this area occasionally appeared 
unchanged (Fig. 1), but often showed a remark- 
able change in configuration (Figs. 4 and 5). In 
many areas, fluorescein angiography documented 
a continual reshaping of the border of the periph- 
eral vasculature, with a slow but steady tendency 


Fig. 1  (Galinos, Asdourian, 
Woolf, Stevens, Lee, Goldberg, 
Chow, and Busse). Case 1. The 
temporal periphery of the right eye. 
Note engorged A-V loop (AV), 
islands of capillary bed loss (cb), 
terminal budding of arterioles fac- 
ing avascular zones (small white 
arrows), hairpin loops (black ar- 
rows), and abrupt obstructions of 
vessels (wide arrows). A indicates 
arteriole; V, venule. 





Fig. 3 (Galinos and associates). Case 1. Same 
area as in Figure 2, two months later. Whitish ma- 
terialin A-V loop (AV) has disappeared, and tor- 
tuous vesSel (t) has changed course. Note grayish 
discoloration of peripheral zone (small arrows), 
corresponding to nonperfused retina. A indicates 
arteriole; V, venule. 





Fig. 8 (Galinos and associates). Case 2. Same 
areg,as in Figure 6, six months later. Note cen- 
tripetal extension of obstruction and intraluminal 
whitish material (between long arrows). Arteriolar 
venular anastomosis (AV) has been eliminated and 
is now barely visible as a yellow line (wide arrows). 
Vessel marked (b) serves as point of reference for 
Figure 6; A indicates arteriole. Note grayish line of 
discoloration of avascular peripheral retina (small- 
est arrows). 


rig. Z (Galinos and associates). Case 1. 9:30 
o'clock area of right eye taken two months after 
Figure 1. Note whitish material (long arrow) in 
lower segment of A-V loop (AV), site of obstruc- 
tion of arteriole (arrowhead), the course of the tor- 
tuous dilated vessel (t), and small hairpin loops 
(thin arrows) along venule. Curved arrow is refer- 
ence point to dotted lines in Figure 4, in which an- 
giography reveals this vascular segment to be non- 
perfused. A indicates arteriole; V, venule. 





Fig. 6 (Galinos and associates). Case 2. Tempor- 
al periphery of 9 o'clock at right eye (January 
1973). Note arteriole (A), venule (V), and A-V ana- 
stomosis (AV). Also note grayish hue of peripheral 
avascular retina (small arrows), silver wires (long 
arrows), and iridescent material at site of arteriolar 
obstruction (arrowhead and curved arrow). Vessel 


marked (b) serves as point of reference for Figures 
7-9. 





Fig. 10 (Galinos and associates) Case 3. 
9 o'clock area of right eye at the equatorial region. 
Note dilated, dark-red segments (arteriolar? seg- 
ment between arrows) of precapillary arteriole (A). 
Angiography (Fig. 11) confirms absence of perfu- 
sion in these segments. PCA indicates long poster- 
ior ciliary artery; V, venule. 


. 





Fig. 12 (Galinos and associates). Case 3. Five 
months later previously dilated segments have 
normal size (arrows point to same junctions as in 
Fig. 10), and arteriole now appears normal. A 
indicates arteriole; V, venule; and PCA, long pos- 
terior ciliary artery. 





Fig. 22 (Galinos and associates). Case 5. Equa- 
torial retina at 1 o'clock meridian of the left eye 
taken at time of Figure 20. Note that segment (be- 
tween arrows) of arteriole (A), which on angiog- 
raphy proves to be occluded (Fig. 20), appears to 
be patent. V indicates venule. 





Fig. 23 (Galinos and associates). Case 6. Tem- 
poral, equatorial region of left eye. Note arterioles 
(A), venules (V), A-V loop (AV), avascular nonper- 
fused retina (curved arrows), and site of arteriolar 
obstruction (straight arrow). Compare Figures 24 
and 25. 
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Fig. 4 (Galinos,  Asdourian, 
Woolf, Stevens, Lee, Goldberg, 


Chow, and Busse). Case 1. Tem- 
poral area of the right eye, taken 
at same time as Figure 2. Note ob- 
struction of arteriole (arrow head), 
obstruction of venule (thin ar- 
row), and presence of A-V loop 
(AV). Note that segment of the 
A-V loop (marked in Figure 2 
with long arrow and curved ar- 
row) is totally occluded (broken 
line). Note meandering, tortuous 
course of venular branch (t) and 
avascular peripheral zone (curved 
arrow). A indicates arteriole; V, 
venule. 
€ 


of the peripheral retina to recess centripetally to- 
ward the disk. The result was an irregular, “moth- 
eaten" peripheral vascular border (Figs. 1 and 4). 

Two months later, the arteriolar segment of 
an A-V anastomosis contained an iridescent, whit- 
ish material that appeared to be intraluminal (Fig. 
2). Fluorescein angiography showed the “sheathed” 
segment to be occluded (Fig. 4). Since this find- 
ing was not present initially, it obviously had 
formed in the two-month interval However, by 
the patient's third visit in October, this vessel had 
lost its intraluminal whitish material (Fig. 3), 
and fluorescein angiography revealed that it was 
patent again (Fig. 5). 

Case 2—A 17-year-old black man with sickle 
cell hemoglobin C disease had three prior hos- 
pitalizations for multiple painful crises and sys- 
temic findings that included hepatosplenomegaly 
and mild bony changes. Hemoglobin electrophore- 
sis revealed Hb S: 51% and Hb C: 49%. Hemo- 
globin levels ranged between 11 and 13 ¢/100 
ml, and the hematocrit reading ranged between 
3596 and 3796. Except for occasional severe arth- 
ritic pains, his clinical condition and his hemato- 
logic picture remained unchanged during the 16- 
month observation period. 

Ocular history was unremarkable, and corrected 
visu acuity was 20/25 in each eye. Ophthalmos- 
copy revealed a variety of nonproliferative retinal 
lesions including retinal hemorrhages (salmon 
patches) in various stages of absorption, chorio- 
retinal scars, and schisis-like cavities containing 
iridescent deposits." Ophthalmoscopy and fluorescein 
angiography both demonstrated extensive areas of 


SICKLING DISORDERS AND RETINAL VASCULATURE 857 





Stage I and II lesions involving the majority of 
the equatorial retina in each eye. 

Detailed study of the angiographic frames re- 
vealed terminal budding of capillaries, drop-out of 
the capillary bed in the postequatorial retina, hair- 
pin vascular loops, and continual reshaping of the 
peripheral retinal vasculature. These findings were 
best demonstrated in the temporal periphery of 
the right eye. Previous ophthalmoscopy of that 
area had revealed multiple vascular obstructions 
(silver wires), including an occluded precapillary 
arteriole at 9 o'clock (Fig. 6), which fluorescein 
angiography confirmed as nonpatent (Fig. 7). Sub- 
sequent ophthalmoscopic and angiographic exam- 
inations of the same area showed a centripetal 
extension of the arteriolar obstruction, elimination 
of a preexisting A-V anastomosis, and substantial 
centripetal regression of the peripheral retinal vas- 
culature (Figs. 7-9). 

Case 3—This 14-year-old black girl had her 
first ocular examination at the SCEC as part of 
our routine screening program. She had sickle cell 
anemia (hemoglobin pattern was Hb S: 94%, 
Hb A: 6%), and, despite her age, had a long 
medical history that included frequent painful 
crises and numerous hospitalizations. She required 
blood transfusions on two occasions. Laboratory 
data included hemoglobin levels varying between 
6 and 8.1 g/100 ml and hematocrit readings be- 
tween 17% and 22%. 

She had no visual complaints. Best corrected vi- 
sual acuity was 20/30 in both eyes. Ophthalmoscopic 
and fluorescein angiographic scanning of the reti- 
nal periphery revealed extensive areas of arteriolar 
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occlusions (Stage I) and A-V anastomoses (Stage 
II). Hairpin loops and segmental dilations of ar- 
teriolar and precapillary arteriolar branches of the 
equatorial retina were also noted. 

In addition to many small, peripheral vascular 
occlusions, obstruction of precapillary arteriolar 
branches was documented by fluorescein angiog- 
raphy in the equatorial retina (Figs. 10-15). The 
obstructed vascular segment usually appeared oph- 
thalmoscopically to be more dilated and darker red 
than the perfused segments (Fig. 10). At follow- 
up, many of the occluded vessels had reopened 
(Figs. 12 and 13), while new occlusicns had ap- 
peared elsewhere in the same retina (Figs. 14 and 
15). 

Case 4—This 23-year-old black man was seen 
in the SCEC for the first time in October 1972. 
Sickle cell anemia had been diagnosed at age 5 
years. He had been hospitalized repeatedly for 
sickle cell crises, and blood transfusions had often 
been required. Hemoglobin electrophoresis con- 
firmed the diagnosis of sickle cell anemia. He- 
matocrit levels ranged between 28% and 34%, de- 
pending on recency of transfusion. The patient did 
not experience crises or other severe systemic prob- 
lems in the course of our 12-month observation 
period. 

He had no ocular symptoms. Best corrected 
visual acuity was 20/20 in each eye. The conjunc- 
tivae showed a positive sickling sign. Anterior seg- 
ments were normal. Ophthalmoscopy revealed many 
areas of arteriolar obstruction (Stage I), A-V anas- 
tomoses (Stage II), and a few chorioretinal scars. 
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Fig. 5 (Galinos, Asdouri- 
an, Woolf, Stevens, Lee, 
Goldberg, Chow, and Busse). 
Case 1. Same area as in Fig- 
ure 4, two months later. A 
new vascular border has 
evolved, and is outlined by 
the reopened A-V loop (sites 
marked with wide arrows). 
Meanwhile, extension of the 
occlusive process has caused 
centripetal regression of the 
adjacent arteriole and the 
venule (broken lines). Note 
different course of dilated, 
meandering venule (t), pe- 
ripheral nonperfused retina 
(curved arrow) and argas of 
capillary bed los, (cb). A 
indicates arteriole; V, ven- 
ule; arrow head, arteriole 
obstruction; and thin arrow, 
venule obstruction: 


Fluorescein angiography revealed more obstructed 
vessels than were visible ophthalmoscopically, A-V 
anastomoses, capillary bed loss, and terminal capil- 
lary budding facing areas of avascular, infarcted 
retina. 

Two areas in the inferotemporal periphery in 
the left eye showed gross remodeling of the pe- 
ripheral retinal vasculature. Remodeling was demon- 


strated by simultaneous vascular advancement 
(Figs. 16 and 17) and recession (Figs. 18 and 
19). 


Case 5—A 19-year-old black woman was re- 
ferred for ophthalmoscopic examination as part 
of our routine screening program. She had sickle 
cell anemia with the following Hb pattern after a 
recent transfusion: Hb S: 82%; Hb A: 16%; 
Hb A;: 296. Her hemoglobin level was 11 g/100 
ml, and her hematocrit reading was 29%. 

Her medical history included multiple painful 
crises and several hospitalizations that often re- 
quired transfusion therapy. She had no ocular com- 
plaints. Best corrected vision was 20/25 in each 
eye. Anterior segments and vitreous bodies were 
clear in both eyes. Ophthalmoscopy and fluorescein 
angiography revealed extensive areas of arteriolar 
obstructions (Stage I) and A-V anastomoses 
(Stage II) as well as extensive areas of periph- 
eral nonperfused retina in each eye. 

In reviewing the angiograms, an unsuspected 
arteriolar obstruction was observed at the 1 o'clock 
meridian at the equatorial region of the left eye. 
It was associated with a well-defined triangular 
patch of capillary bed loss (Fig. 20). The ac- 
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Fig. 7  (Galinos, Asdourian, 
Woolf, Stevens, Lee, Goldberg, 
Chow, and Busse). Case 2. Corre- 
sponds to Figure 6 (January 1973). 
Note site of arteriolar obstruction 
(arrow head), A-V loops (AV), 
arteriole (A), venules (V), pos- 
sible budding (small arrows) along 
venular side of arteriovenular com- 
munication, and peripheral nonper- 
fused retina (curved arrows). Note 
side branches of arteriole (b, c) 
for points of reference with Fig- 


ure 9, 
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Fig. 9 (Galinos, As 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 2. Corre- 
sponds to Figure 8 ( June 
1973). Broken line denotes 
previous anterior border of 
retinal vasculature ( Janu- 
ary 1973, Fig. 7). Note 
disappearance of A-V 
loops and centripetal ex- 
tension of arteriolar ob 
struction (between arrow 
heads). Focal leaking o 
fluorescein probably rep- 
resents recent vascular 
occlusion (small arrows). 
Curved arrows indicate 
peripheral nonperfused 
retina; A, arteriole: V, 
venule; and b and c, side 
branches of  arteriole 
(compare with Fig. 7) 
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Fig. 13 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 3. Same area 
asin Figure 11, five months 
later. Note reopening 
of obstructed arteriolar 
branches (arteriolar seg- 
ment [A] between ar- 
rows). Venule (V) has 
also reopened. 


Fig. 11 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
3usse). Case 3. Same area 
as in Figure 10. Note that 
occluded segments (dark 
lines) coincide exactly 
with dilated, dark-red 
segments of arteriole (A) 
seen in Figure 10. Note 
abundance of Y-junctions 
(wide arrows), presence 
of unsuspected venular 
obstructions (thin agrow), 
and extensive less of cap- 
illary bed (cb). V indi- 


cates venule. 
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Fig. 14 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 3. The 10 
o'clock area of right eye, 
January 1972. Note patent 
arteriole (A) and Y- 
junction (Y). 
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Fig. 15 (Galinos, As 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 3. Same area 
as in Figure 14, five 
months later. Note the ar- 
teriolar obstruction (A) 
between arrows, strad- 
dling Y-junction (Y) 
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Fig. 17 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 4. Same 
areas as in Figure 16, 
eight months later. Note 
that arteriole (A) has re- 
opened (thin arrows) and 
that A-V loop (AV) has 
been reestablished (wide 
arrow ). Note sites of ar- 
teriolar and venular ob- 
structions (arrow heads) 
and peripheral avascular 
retina (curved arrow). 
V indicates venule. 


Fig. 16 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 4. Infero- 
temporal quadrant of left 
eye. Broken lines repre- 
sent segments of arteri- 
ole (A) between thin ar- 
rows and A-V loop (AV, 
wide arrow), that later 
opened (see Fig. 17). 
Note capillary bed loss 
(cb) and peripheraleavas- 
cular retina (@urved ar- 
row). V indicates venule. 





VOLN79, NO. 5 SICK 


Fig. 18 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 4. The 3 
o'clock area in the left 
eye. Note possible termi- 
nal capillary budding (ar- 
row heads) and arteriolar 
obstruction (curved ar- 
row). Compare area of 
A-V loops (AV, thick 
arrow) wijh same area in 
Figure 19. A indicates 
arteriole; V, venule. 
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Fig. 19 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 4. Same area 
as in Figure 18, eight 
months later. Although ar- 
teriole has opened (curved 
arrow), multiple capil- 
lary obstructions (broken 
lines) and elimination of 
A-V loop (AV) have cre- 
ated a new periphera! vas 
cular border (thick ar- 
row). A indicates arteri 
ole; V, venule; arrow 
heads, terminal capillary 
budding. 
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Fig. 20 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 5. Equatorial 
retina at 1 o'clock merid- 
lan. Note arteriolar ob- 
struction (arrow) and 
triangular patch of capil- 
lary bed loss (cb). The 
venous tree is largely in- 
tact. A indicates arteriole; 


V, venule. 
e 








Fig. 21 (Galinos, Asdourian, Woolf, Stevens, Lee, Goldberg, Chow, and Busse). 
Case 5. Same area as in Figure 20, four months later. Arteriole (A) has reopened (be- 
tween arrows); however, some of its side branches are still occluded (broken lines). 
V indicates venule. 


"' 
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companying venular tree was affected to a lesser 
extent. Four months later, the previously occluded 
arteriole had partially reopened (Fig. 21). Due 
to the poor quality of the follow-up angiograms, 
no conclusion about the status of the adjacent 
capillary network could be drawn. At no time did 
the ophthalmoscopic examination suggest the pres- 
ence of a vascular obstruction (Fig. 22). The pa- 
tient’s clinical and hematologic condition remained 
stable during the 16-month observation period. 

Case 6—This 22-year-old black man with sickle 
cell hemoglobin C disease was referred to the 
SCEC as part of our routine screening program. 
He had been mentally retarded since birth. He- 
moglobin electrophoresis revealed Hb S: 69% and 
Hb C: 31%. Hematologic data included an Hb 
level of 12.8 g/100 ml and a hematocrit reading 
of 38.9%. His medical history included several hos- 
pitalizations for pneumonitis and urinary tract in- 
fections. He also had several episodes of painful 
priapism and underwent a corpus cavernosum- 
corpus spéngiosum shunt. After this, most of his 
symptoms subsided. 

There were no ocular complaints. Best cor- 
rected visual acuity was 20/30 in each eye. Ophthal- 
moscopy tevealed areas of arteriolar obstruction: 
(Stage I) and A-V anastomoses (Stage II) of 
the equatorial and postequatorial retina in each 
eye (Fig. 23). Fluorescein angiography revealed 
many obstructed vessels and A-V anastomoses, 
areas of capillary loss, terminal capillary budding, 





and extensive areas of barren, nonperfused periph- 
eral retina (Fig. 24). On follow-up, advancement 
of the peripheral vascular border was documented 
(Figs. 24 and 25). His clinical and hematologic 
condition did not change during the 14-month ob- 
servation period. 

Case 7—This 24-year-old black man had sickle 
cell anemia (SS) since age 4. Several episodes of 
crisis and priapism occurred in late adolescence. 
Since he had no subsequent systemic or visual com- 
plaints, he was first encountered on a routine 
screening examination in the hematology clinic. 
Quantitative hemoglobin electrophoresis revealed an 
SS pattern (Hb S: 93.3%; Hb A;: 3.396; Hb F: 
3.4%). The hemoglobin value was 10.0 g/100 ml, 
and the hematocrit reading was 31%. Despite the 
absence of symptoms, best corrected visual acuity 
was 20/200 in the right eye and 20/400 in the left 
eye. A positive conjunctival sign was observed 
biomicroscopically. 

The ophthalmoscopic findings were similar bi- 
laterally: optic atrophy, atrophy of the nerve fiber 
layer in the posterior pole, apparently sheathed 
and questionably occluded paramacular arterioles, 
and peripheral arteriolar and venular sheathing. 

Fluorescein angiography confirmed that the pos- 
terior pole was relatively avascular. The foveal 
avascular zone was enlarged, and only a fraction 
of the normal capillary net was seen, ie, alter- 
nating arterioles and venules were bridged only by 
a few remaining capillaries. The pattern resembled 


Fig. 24 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 6. Temporal 
periphery of the left eye. 
Note arterioles (A), ven- 
ules (V), A-V loop 
(AV), possible terminal 
budding (small arrow), 
capillary bed (cb), 
site of arteriolar obstruc- 
tion (large arrow), and 
interrupted course of tor- 
tuous capillaries (arrow 
head). 


loss 
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Fig. 25 (Galinos, Asdour:an, Woolf, Stevens, Lee, Goldberg, Chow, and Busse). 
Case 6. Same area as in Figure 24, one year later. Upper arteriole has reopened to some 
extent (large arrow), while capillary loops appear more extensively (arrow head). Con- 
figuration of the area of capillary bed loss (cb) and sites of capillary budding (small 
arrows) show little or no change. A indicates arteriole: V, venule; and AV, A-V loop. 


a broken spider web. The peripheral vasculature 
was grossly abnormal throughout the equatorial 
region. Massive areas of peripheral vasculature did 
not extend anterior to the equator. The remaining 
vasculature consisted of large-caliber arterioles and 
venules anastomosing in broad, sweeping arcades 
(Fig. 26). Between them were large capillary-free 
regions, several punctuated by hairpin loops di- 
rected toward the avascular region (Fig. 26). In 
the region of the temporal horizontal raphe in the 
left eye, considerable vascular remodeling was ob- 
served.” Precapillary arterioles observed at month- 
ly intervals were alternately occluded or patent. 
While the ophthalmoscopic appearance has been 
unreliable in predicting vascular patency, fluores- 
cein angiography has been invaluable. The patient's 
clinical and hematologic condition has remained 
stable throughout the 12-month observation period. 


DISCUSSION 
Multiple, repeated vasoocclusive episodes 
are believed responsible for the spectrum of 


signs, symptoms, and histopathologic find- 
ings present throughout the body in sickle 
cell diseases. Intravascular sickling is pro- 
moted by conditions such as stasis, hypoxia, 
and dehydration, and has been implicated 
as the single common factor leading to vas- 
cular occlusions and ischemic necrosis of di- 
verse tissues in sickle cell patients. 

Even tissues or organs richly supplied by 
blood (i.e. spleen, kidney, bone marrow, 
and liver) are vulnerable to vasoocclusive 
phenomena in sickling. The fact thatthe 
human retina, a tissue with a rich blood 
supply, is one of the profoundly affected 
tissues in sickle cell disease has been well 
recognized for many years.** The choroid, 
however, is rarely affected significantly. 


ai 
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The reasons for the apparently preferen- 
tial involvement of the peripheral retina in 
sickling are not well understood. Having no 
visual function of significance, and being 
inaccessible to routine photography and 
fluorescein angiography, this retinal region 
has stimulated only a limited number of in- 
vestigations. On the other hand, the periph- 
eral retina, once visualized ophthalmoscop- 
ically and angiographically, is an ideal tis- 
sue for the study of human sickling in vivo, 
because it is flat, thin, and transparent. 

Cogan,'? in his trypsin digestion studies 
on the embryologic development of the hu- 
man retinal vasculature, has given brief de- 
scriptions of the morphology and evolution 
of the peripheral retinal vasculature. He ob- 
served that the vascular border advances 
centrifugally in the retina during the fourth 
month of gestation, and that it is charac- 
terized by loops and free-ending sprouts. At 
term the advancing edge consists of capil- 
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lary loops connecting the peripheral arteri- 
oles and venules, and of terminal buds from 
the peripheral vessels.'? By the fifth month 
of life, the budding processes of the advanc- 
ing margin have been replaced by smooth 
capillary arcs. 

Many investigators!?"* have pointed out 
that significant anatomical differences exist 
between the central and the peripheral reti- 
nal vasculatures. Dichotomous branching of 
the vessels, similar to most vascular sys- 
tems of the body, predominates in the pe- 
riphery, whereas side-arm branching occurs 
centrally. The capillary network thins out 
peripherally; according to one investigator 
it is one quarter as dense in the equatorial 
retina as around the disk.?' Similarly, the 
retinal stroma and underlying choroid be- 
come thin peripherally; the peripheral reti- 
nal capillaries lie in a single lamina. The 
retinal capillary bed anterior to the equator 
appears to be compartmentalized between al- 


Fig. 26 (Galinos, As- 
dourian, Woolf, Stevens, 
Lee, Goldberg, Chow, and 
Busse). Case 7. The 9 
o'clock area of the equa- 
torial region, right eve. 
Note massive capillary 
bed loss (cb), A-V anas- 
tomosis (AV), hairpin 
loops along venule wall 
(straight arrow), and 
nonperfused peripheral re- 
tina (curved arrows). A 
indicates arteriole: V, 
venule. 
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ternate pairs of draining veins. The peri- 
arterial capillary free zone 1s wider along the 
peripheral arterioles. The peripheral capil- 
laries are the first to develop saccular aneu- 
rysms and to lose their lumina in later 
Hie se 

A number of important physiologic dif- 
ferences also exist between central and pe- 
ripheral vascular circulations. Many relate 
directly to the aforementioned anatomic dis- 
cussion and could predispose the equatorial 
retinal region to vasoocclusive phenomena. 
Of possible importance is the considerable 
distance from the major vessels with their 
accompanying higher pressure head at the 
disk.?® Similar-sized vessels or capillaries in 
the periphery manifest lower perfusion pres- 
sures than those located more centrally. The 
dichotomous Y-branching pattern of the pe- 
riphery enhances convective mixing, and the 
smaller-sized vessels bring the erythrocytes 
closer to the vessel wall, thereby promoting 
oxygen diffusion." These events may lower 
the intravascular Po, and contribute to in- 
duction of sickling. The result would be an 
increase in the viscosity of the blood. This 
increase in viscosity could then, in turn, in- 
crease peripheral resistance and increase pe- 
ripheral pressure loss. As the flow rate di- 
minishes, intravascular sludging would then 
cause a further increase in viscosity, and a 
vicious cycle results.?? The ultimate effect 
would be vasoocclusion. 

We observed that peripheral vascular ob- 
structions were nearly always present on the 
arterial side of the vasculature and occurred 
in vessels of almost any size. They were 
especially evident in precapillary arterioles 
and at, or near, Y-shaped vascular branch- 
ings (Figs. 11, 15, and 20). Similar pre- 
dilection for the precapillary arterioles has 
been observed in the vasculature of the 
sickled brain.** It is possibly significant that 
Saunders and Knisely? have shown that 
these vessels (the terminal arterioles at their 
junction with capillaries) represent the nar- 
rowest parts of the circulatory system (bot- 
tlenecks). Conceivably, circulatory stasis in 
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such bottlenecks enhances deoxygenation of 
erythrocytes and promotes intravascular 
sickling and intraluminal impaction., Al- 
though Stockman and co-workers*® found 
occlusion of large cerebral vessels in pa- 
tients with sickle cell anemia, they attributed 
those phenomena to primary occlusive le- 
sions at the level of much smaller vessels, 
the vasa vasorum. 

The observed reopening and reclosing of 
affected vessels (as often as 12 hours apart) 
supports the view that a mechanical type of 
obstruction is caused by aggregates of im- 
pacted sickled red cells, rather than by a 
real thrombus. This agrees with the often- 
stressed paradox of the rarity of true throm- 
bi in sickle cell disease as opposed to the 
frequency of infarction.***! The fate of 
these intraluminal impactions is either pos- 
terior extension (Figs. 6 and 7) or dissolu- 
tion with complete reopening of the lumen 
Figs. 2 and 3). Dissolution may occur within 
hours or may take several months. 

Engorged vascular segments, usually in- 
volving precapillary retinal arterioles, were 
common findings. Occasionally they were 
quite prominent. They strongly resembled 
the conjunctival vascular changes (conjunc- 
tival sign) seen in sicklers.??*?* Identical vas- 
cular lesions (dilated segments of the vessel 
wall) have been observed in histopathologic 
sections of brains in sicklers. These vessels 
have impacted with sickled cells clumped to- 
gether, totally obliterating the lumina.?* In 
our patients, fluorescein angiography proved 
that these dilated segments usually repre- 
sented vascular occlusions (Fig. 10). How- 
ever, in many instances, angiography re- 
vealed the vessels to be patent, indicating 
that the ophthalmoscopic appearance may be 
entirely misleading. In this respect, fluo- 
rescein angiography has proven to be the 
most valuable diagnostic tool in determining 
the patency of vessels. 

Terminal budding at the obstructed ends 
of the capillaries was a common finding. It 
was evident after a careful review of the 
angiographic frames, but was usually missed 
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during ophthalmoscopy. In most cases bud- 
ding was found adjacent to totally nonper- 
fused peripheral retinal areas or surround- 
ing foci of capillary bed nonperfusion (avas- 
cular lacunae). Like the hairpin vascular 
loops (Figs. 1 and 26), budding always ori- 
ented toward avascular retinal areas (Figs. 
1 and 25). 

Whether budding represents abortive at- 
tempts to vascularize an avascular region 
(buds), abrupt terminations of obstructed 
capillaries (stumps), microaneurysms due to 
vessel wall damage from sickling, or possibly 
other vascular anomalies remains to be seen. 
Due to the minute size of the buds, ab- 
sence or presence of fluorescein leakage 
could nct be adequately assessed. Outpouch- 
ings of the vessel wall, simulating micro- 
aneurysms and oriented toward acellular 
zones, have been commonly reported in tryp- 
sin digestion studies of diabetic retina.?93e 

The engorged, hypertrophic A-V loops do 
not contain fast-flowing blood, as they fill 
slowly during angiography. In addition, they 
do not transude (leak) significant amounts 
of fluorescein. We feel that they represent 
anastomoses of dilated, preexisting capil- 
laries rather than preferential, high-flow 
shunts. 

One of our observations was the contin- 
uous opening and closing of vessels in the 
most peripheral retina. Angiography re- 
peated at intervals of several months docu- 
mented the continual remodeling of the pe- 
ripheral retinal vasculature. Vascular occlu- 
sions were extremely common in this area 
and were usually permanent in nature. In 
areas where previously occluded vessels 
(capillaries or precapillary arterioles) re- 
opened, a centrifugal advancement of the 
vascular border occurred (Figs. 17 and 25). 
However, in most cases, the net result of 
th&*vascular remodeling was a continuous 
loss of peripheral vascular arcades and a 
slow but steady centripetal recession of the 
vascular border (Figs. 5, 9, and 19). A 
moth-eaten, highly irregular vascular con- 
tour resulted in the equatorial region. Pe- 
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ripheral to the border lay a barren, totally 
nonperfused zone of retina, which subse- 
quently extended centrally. The patients, 
however, remained asymptomatic, and perim- 
etry failed to show any constriction of the 
peripheral field of vision. This is not sur- 
prising, because the retina peripheral to the 
equator has no significant visual function. 
Finally, we found no correlation between 
extensiveness of the vasoocclusive retinal 
episodes, the systemic conditions of the pa- 
tient, and the degree of anemia. In spite of 
the fact that all patients’ conditions have 
remained clinically and hematologically stable 
during the period of observation, most pa- 
tients have showed extensive occlusive ac- 
tivity in the retina and remarkable loss of 
peripheral retinal vasculature. This latter ob- 
servation again emphasizes the apparently 
nonparallel course between the retinal dis- 
ease and the systemic disease in sickling.®? 


SUMMARY 

Periodic photographic and angiographic 
surveys of patients with the earliest stages 
of sickle retinopathy showed a number of 
fundus findings. In seven cases (sickle cell 
anemia, four ; sickle cell hemoglobin C, three), 
these findings included: (1) a variety of vas- 
cular abnormalities in the equatorial and 
post-equatorial retina such as segmented dila- 
tions of the vessel walls, hairpin-shaped vas- 
cular loops, hypertrophic, tortuous A-V anas- 
tomoses, intraluminal plugs, closure and 
loss of capillary bed, and terminal budding of 
capillaries; and (2) a continuous, sponta- 
neous remodeling of the peripheral retinal 
vasculature due to successive closures and 
reopenings of equatorial retinal vessels. A 
centripetal recession of the peripheral retinal 
vasculature usually resulted. No correlation 
between the ophthalmoscopic and the sys- 
temic condition of the patients could be 
made. 
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. ANTERIOR SEGMENT ISCHEMIA AFTER SEGMENTAL 
EPISCLERAL BUCKLING AND CRYOPEXY 


Dennis M. Rosertson, M.D. 


Rochester, Minnesota 


Anterior segment ischemia has long been 
recognized as an uncommon complication 
after retinal detachment surgery and primary 
surgery of the extraocular muscles. Factors 
considered in the pathogenesis of this com- 
plication have included the use of diathermy, 
detachment of one or more of the rectus 
muscles, occlusion of the vortex veins, and 
the tise of an encircling buckle with or with- 
out scleral dissection. The cases reported by 
Wilson and Irvine, Boniuk and Zimmer- 
man,** and Girard and Beltranena,? had in 
common detachment of extraocular muscles, 
use of encircling buckles or diathermy, or a 
combination of these factors. 

Recently, Ryan and Goldberg? reported a 
high incidence of anterior segment ischemia 
after scleral buckling procedures in patients 
with hemoglobin sickle cell (SC) disease. 
Nevertheless, in their series, in all ten cases in 
which anterior segment ischemia developed, 
treatment included either detachment of one 
or more muscles at the time of operation or 
the use of an encircling buckling element, or 
both. Eagle, Yanoff, and Morse’ reported a 
case in which anterior segment necrosis fol- 
lowed scleral buckling in a patient with 
hemoglobin SC disease; the operative pro- 
cedure included detachment of two extra- 
ocular muscles and application of an encircl- 
ing buckle, 

In the case reported here, anterior segment 
ischemia occurred after use of a segmental 
episcleral buckle with surface cryopexy in a 
procedure in which no extraocular muscles 
were detached. Although the ischemia was of 
moderate severity, recovery of vision ulti- 
mately was excellent. 


From the Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota. 

Reprint requests to Section of Publications, Mayo 
Clinic, Rochester, MN 55901. 
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CASE REPORT 


A 63-year-old man was referred to the Mayo 
Clinic in November 1971 for treatment of a ret- 
inal detachment in the right eye of three weeks’ 
duration. The patient’s medical history included a 
myocardial infarction five years previously. Since 
the infarction, he had been treated with anticoagu- 
lants and had been symptom-free. The remainder of 
the medical history was essentially normal. Oral 
medications included the daily use of warfarin 
sodium (Coumadin) and procainamide hydrochlo- 
ride (Pronestyl), 250 mg four times a day. | 

Admission examinations—MEDICAL—The patient 
was a well-developed, middle-aged man with no un- 
usual physical findings. His brachial blood pressure 
was 140/75 mm Hg; the carotid pulses were equal, 
and no bruits were heard. An electrocardiogram 
demonstrated the presence of an old inferior infarct. 
Prothrombin time was 25 seconds. 

OCULAR—Visual acuity was recorded as R.E.: 
20/300, and L.E.: 20/20. A retinal detachment that 
involved the superior temporal quadrants and in- 
cluded the macula contained eight tears, the largest 
of which was located slightly posterior to the 
equator (Fig. 1). Both crystalline lenses exhibited 
cerulean opacities. With the exception of the lens 
changes, the left eye was normal. 

Hospital course—Medical consultation indicated 
that there would be little risk in discontinuing anti- 
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Fig. 1 (Robertson). Preoperative appearance of 
retinal detachment. 
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the less edematous nasal cornea (arrows). 


coagulant therapy. Accordingly, waríarin sodium 
was withheld, vitamin K was given (5 mg of phy- 
tonadione [Mephyton]), and the operation was de- 
layed until the prothrombin time returned to nor- 
mal, one week later. 

On the day of operation, the patiert received 
500 mg of oral ethchlorvynol (Placidyl) and 50 
mg of meperidine hydrochloride (Demarol hydro- 
chloride) administered intramuscularly. An in- 
travenous infusion was started when the patient 
was in the surgical suite. Prior to administration of 
local anesthetic, the patient felt faint and his blood 
pressure decreased from 120/60 mm Hg to 60 mm 
Hg systolic. He received 30 mg of mephentermine 
(Wyamine) intravenously, and the blood pressure 
promptly returned to normal. The duration of rela- 
tive hypotension was probably not longer than two 
minutes, 

Akinesia and anesthesia were obtained with 5 ml 
of lidocaine (Xylocaine) injected by the O'Brien 
approach and 2 ml by retrobulbar injectior ; an addi- 
tional 0.5 ml was injected along the superior and 
lateral rectus muscles, just behind the equator. A 
conjunctival Tenon's incision was made, and the 
superior and lateral rectus muscles were exposed and 
isolated on 3-0 silk traction sutures. The retinal 
breaks were localized and treated by surzace crvo- 
pexy, and a segmental buckle was created between 
8:30 and 12:30 o'clock by using a 3-mm-diameter 
episcleral sponge. A second sponge was placed pos- 
terior to the first between 10 and 11 o'clock. Because 
the large tear had a tendency to “fishmouth,” a radi- 
ally oriented sponge was placed beneath the other 
sponges along the 10:30 o'clock meridiar. Six 5-0 
nylon mattress sutures were used to effect the 
buckle. Subretinal fluid was released without com- 
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Fig. 2 (Robertson). Appearance four days after operation. Left, External photograph of cornea shows 
marked stromal edema. Right, Photograph with fundus camera shows early clearing of edema from nasal 
cornea. A relative demarcation line exists separating the more densely edematous temporal cornea from 


plication through a sclerotomy located along the 
8:30 o'clock meridian. The sutures were tightened 
over the sponges only after the eye became soft dur- 
ing drainage. There was no increased tension on the 
globe. At the conclusion of the procedure, the re- 
tina was flat, the buckle was in good position, and 
the eye was soft. 

On the day after operation, there was extensive 
full-thickness corneal edema, mild chemosis, and 
moderate conjunctival congestion. The corneal 
edema was extensive enough to prevent visualiza- 
tion of the anterior chamber and the fundus. The 
applanation tension was 23 mm Hg. A diagnosis of 
anterior segment ischemia was made, and the pa- 
tient was treated with 500 mg of oral acetazolamide 
(Diamox) twice a day; 196 topical prednisolone 
acetate (PREDnefrin Forte) every two hours; 196 
cyclopentolate hydrochloride (Cyclogyl) and 1096 
phenylephrine hydrochloride (Neo-Synephrine hy- 
drochloride) four times a day; hot packs to the eye 
three times a day; and warfarin sodium. By the 
third postoperative day, the corneal edema began to 
lessen, and pigmented keratitic precipitates could 
be recognized. The corneal edema appeared to begin 
to clear from the nasal side (Fig. 2). The edema 
gradually subsided over several weeks, and, except 
for the warfarin sod:um, the treatment regimen was 
discontinued. 

Six weeks postoperatively, the right pupil *was 
distinctly irregular (Fig. 3) and evidenced defec- 
tive sphincter action and depigmentation of the pig- 
ment epithelium at the pupillary margin along the 
9 o'clock meridian. Although the cornea had become 
grossly normal, slit-lamp biomicroscopy revealed 
the presence of irregular, crystalline-like opacities 
in the superficial stromal layers, distributed in an 
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oval pattern just below the visual axis. The endo- 
thelial cells were distinctly abnormal and showed 
marked irregularity and approximately a twofold 
increhse in diameter. No lens changes were observed. 

When examined two years later, right visual 
acuity was 20/25. The cornea contained a few finely 
pigmented keratitic precipitates. The crystalline 
opacities in the cornea had disappeared, and the 
endothelial cells looked normal. The iris evidenced 
the same irregularity and depigmentation that had 
been noted six weeks postoperatively. Examination 
of the lens revealed only the previously recognized 
cerulean opacities. No peripheral or posterior sub- 
capsular changes were seen. Gonioscopy showed a 
moderate amount of pigment “fallout” overlying the 
inferior trabecular meshwork. The retina was flat, 
and a good buckle was present. Overlying the buckle, 
a normal-appearing ciliary artery could be clearly 
seen. 


e DISCUSSION 


This Case clearly demonstrates that an- 
terior segment ischemia may develop after 
retinal syirgery in the absence of diathermy, 
scleral dissection, detachment of the extra- 
ocular muscles, or use of an encircling buckle. 
Although the findings in this case were only 
moderately severe compared with the ad- 
vanced necrosis cases reported by Boniuk and 
Zimmerman,^* the corneal edema was suffi- 
ciently marked to obscure fundus details com- 
pletely and to prevent evaluation of the an- 
terior chamber. Contributing factors in the 
pathogenesis of the anterior segment ischemia 
in this case include the long-standing com- 
promised cardiovascular state—that was 
further compromised by the discontinuance 
of long-term anticoagulant therapy—and the 
transient hypotension that occurred immedi- 
ately before operation. 

Local ischemia was probably further ag- 
gravated by the creation of a segmental 
buckle over the long ciliary artery. Although 
muscles were not detached during the opera- 
tion, it is possible that flow through the an- 
terior ciliary arteries was transiently im- 
paired due to pressure from the traction 
suttires. Additionally, unrecognized occlu- 
sion of part of the vortex system by the radial 
buckle could have contributed to the ischemia 
in this case, because Hayreh and Baines® have 
shown that anterior segment ischemia may 
be produced experimentally in primates by 
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Fig. 3 (Robertson). Irregular pupil, peaked to- 
ward 9 o'clock ; the iris sphincter was defective and 
pigment of the pigment epithelium was absent from 
the pupillary margin along the same meridian. 


occlusion of the vortex veins. Cryopexy ap- 
plications over the long ciliary artery may 
also have contributed to the ischemia, al- 
though animal studies have demonstrated the 
relative safety of cryopexy in contrast to the 
generally predictable damaging effects of dia- 
thermy.? Use of a local anesthetic containing 
epinephrine, 1:100,000, may have been an- 
other factor contributing to the development 
of the ischemia by producing both local pres- 
sor effects and vasoconstriction. 

Although diathermy, detachment of the 
extraocular muscles, encircling buckles, oc- 
clusion of the vortex veins, and sickle cell 
anemia have been considered important fac- 
tors contributing to the anterior segment 
ischemia, Easty and Chignell!? reported one 
case of anterior segment ischemia that oc- 
curred after use of an episcleral buckle and 
cryopexy without muscle detachment, and 
Crock"! reported the spontaneous develop- 
ment of anterior segment ischemia in a pa- 
tient who had not vet undergone operation. 
Recognizing that anterior segment ischemia 
may also develop spontaneously in patients 
with vascular disease alone, as 
Knox"? has emphasized, the presence of sig- 
nificant cardiovascular disease seems to be 


ischemic 
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another important general factor that must 
be considered as favoring the development of 
this complication, particularly in instances 
such as this in which there is already a border- 
line perfusion state and anticoagulant therapy 
is to be temporarily discontinued. 

The excellent recovery of vision in this 
case may have been favored by the early use 
of topical corticosteroids, acetazolamide, and 
anticoagulants, but it probably was more de- 
pendent on the relatively minimal and tran- 
sient nature of the ischemia. 

Mild degrees of anterior segment ischemia 
appear to be more common than has generally 
been appreciated.!?^'! Easty and Chignell?® re- 
ported that recognition may be aided with the 
use of iris fluorescein angiography. Certain- 
ly, once recognized, it is important to re- 
establish optimal perfusion as soon as pos- 
sible." The value of hyperbaric oxygenation 
in retinal surgery remains uncerta:n although 
it has been used in treating retinal detach- 
ments in patients with sickle cell disease. 
Aronson and associates also suggested the 
subconjunctival injection of heparin. It is 
more important, however, to minimize im- 
pairment of the vascular supply at the time of 
operation, particularly in high-risk patients. 
Surgical treatment in high-risk patients 
should exclude direct destructive treatment 
of the long ciliary arteries, detachment of the 
extraocular muscles, occlusion of the vortex 
veins, use of encircling elements, and pro- 
longed tension on the traction sutures. Even 
with these precautions, anterior segment 
ischemia may occur. Nevertheless, such a 
complication may be followed by resolution 
of the ischemic state and ultimate good re- 
covery of vision. 


SUMMARY 


A 63-year-old man with a one-quadrant 
retinal detachment developed anterior seg- 
ment ischemia after an operation that in- 
cluded the use of cryopexy, release of sub- 
retinal fluid, and segmental episcleral buck- 
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ling without detachment of the extraocular 
muscles. A compromised cardiovascular con- 
dition of long duration and an episode of 
transient hypotension immediately preceding 
operation were factors in the pathogenesis of 
the ischemia. Although the anterior segment 
changes were moderately severe, recovery of 
vision ultimately was excellent. 
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DIABETIC VACUOLATION OF THE IRIS PIGMENT EPITHELIUM 


Morton E. SurrB, M.D., AND PETER GLICKMAN, M.D. 
St. Louts, Missourt 


Vacuolation of the pigment epithelium of 
the iris, a characteristic finding in diabetes 
mellitus, was first described in 1887.1 The 
phenomenon, observed clinically? and his- 
tologically,*? is considered almost pathog- 
nomonic for diabetes mellitus (Fig. 1). The 
material within these vacuoles was shown to 
be glycogen by histochemistry and by elec- 
tron microscopy.’ 

This “lacy” vacuolation, however, is not a 
consistent finding. In one histologic study of 
20 enucleated diabetic eyes, eight had un- 
equivocal vacuolation.* This inconsistency 
has never been fully explained, and attempts 
to correlate the finding with some common 
denominator have been unsuccessful. The 
presence of vacuolation in the pigment 
epithelium is not correlated with the degree 
of retinopathy.* Most speculation has focused 
on the concept that the pigment epithelium 
of the iris has the ability to accumulate or 
store the glycogen from the aqueous humor, 
like the diabetic renal tubules accumulate and 
store glycogen.‘ 

This phenomenon in the kidney, referred 
to as Armanni-Ebstein diabetic nephropathy 
(Fig. 2), histologically consists of glycogen 
vacuolation in the straight portion of the 
proximal convoluted tubule of the kidneys of 
diabetics who die in ketoacidosis with mark- 
edly elevated blood glucose levels, and who 
have glycosuria in the 72-hour period prior 
to death.’ Is the same process occurring in 
the eye? Is the pigment epithelium of the iris 
accumulating or storing glycogen when blood 
glucose levels are elevated? We searched for 
clinical evidence to support this concept. 
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MATERIAL 


We found 57 postmortem cases in which 
adequate material was available for a cor- 
relation between antemortem clinical and lab- 
oratory findings, postmortem ocular histol- 
ogy, and postmortem kidney histology. 


RESULTS 


There were two separate groups of diabetic 
patients. One group of 34 showed no vacu- 
olation of the iris pigment epithelium, and 
33 of these had blood glucose levels below 
200 mg/100 ml in the 72-hour period prior 
to death. Furthermore, 31 of these 33 showed 
no Armanni-Ebstein nephropathy. 

The other group of 23 showed unequivocal 
vacuolation of the iris pigment epithelium. 
Nineteen of the 23 had blood glucose levels 
greater than 200 mg/100 ml in the 72-hour 
period prior to death. Furthermore, 17 of the 
19 showed the analogous phenomenon in the 
kidney (Armanni-Ebstein nephropathy ). 





Fig. 1 (Smith and Glickman). Histopathologic 
appearance of “lacy” vacuolation of pigment 
epithelium of iris in diabetes (150). 
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Fig. 2 (Smith and Glickman). Histopathologic 
appearance of Armanni-Ebstein diabetic nephrop- 
athy. Note vacuoles in the convoluted tubule 
(X600). 


DISCUSSION 


These data support evidence that the lacy 
vacuolation of the iris pigment epithelium in 
the diabetic is a reflection of the level of glu- 
cose within the vascular system, and prob- 
ably aqueous humor as well. 

Two points concerning our data need 
emphasis. We could not correlate in a quan- 
titative way the degree of vacuolation with 
the level of blood glucose; for example, the 
last blood glucose level on a particular pa- 
tient might have been 1,000 mg/:00 ml, but 
that did not necessarily mean the vacuolation 
of the iris pigment epithelium was any worse 
than in a patient with a blood glucose level 
of 300 mg/100 ml. 

We feel this phenomenon of vacuolation 
is transient. Some of the patients in our 
series were admitted to the hospital with 
markedly elevated blood glucose levels that 
were brought under control, and levels of 
blood glucose drawn in the davs prior to 
death were within normal range, showing no 
vacuolation histologically. Furthermore, ac- 
cording to a letter received Nov. 7, 1974, from 
T. Kuwabara concerning the experimental 
animal, transient vacuolation of the iris pig- 
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ment epithelium can be produced by raising 
the blood glucose level with parenterally in- 
jected glucose. " 

We can only speculate as to what mech- 
anism is appropriate now. Yanoff, Fine, and 
Berkow'’ showed that glycogen is normally 
present in the cells of the iris pigment 
epithelium and that with vacuolation of these 
cells in diabetes, there may either be no ac- 
cumulation of additional glycogen but only 
a redistribution of the existing material or 
that two forms of glycogen may be present, 
oae in a particulate form and one that is 
soluble. In the kidney, the affected segment 
of the nephron may possess a greater ca- 
pacity for glycogenesis than for glycogenol- 
ysis when faced with excessive c®ncentra- 
tions of glucose. Perhaps the pigment 
epithelium of the iris acts similarily. 

The metabolic disturbance in thesé patients 
is complex and the usual distortion of electro- 
lyte and fluid distribution may be influential 
rather than glucose levels alone. 


SUMMARY 


In a postmortem study of 57 diabetic pa- 
tients, 19 of 23 patients with blood glucose 
levels greater than 200 mg/100 ml in the 
72-hour period before death showed the char- 
acteristic histologic findings of “lacy” vac- 
uolation of the iris pigment epithelium as well 
as vacuolation of the renal tubules (Ar- 
manni-Ebstein nephropathy). Conversely, 33 
of the remaining 34 patients with blood glu- 
cose levels below 200 mg/100 ml in the 72- 
hour period prior to death showed no vac- 
uolation in the iris or kidney. - 
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k OPHTHALMIC MINIATURE 


The patient wasn’t hard to find; a nice light roan cow which looked 
at us carefully, one eye almost closed. From between the lashes a trickle 
of tears made a dark stain down the hairs of the face, and there was an 
eloquent story of pain in the cautious movements of the quivering lids. 

"There's something in there," murmured Siegfried. 

"Aye, ah know!" Mr. Kendall always knew. "She's got a flippin' 
great lump of chaff stuck on her eyeball but I can't get to it. Look 
here." He grabbed the cow's nose with one hand and tried to prise the 
eyelids apart with the fingers of the other, but the third eyelid came 
across and the whole orbit rolled effortlessly out of sight leaving only 
a blank expanse of white sclera. 


“There!” he cried. *Nowt to see. You can't make her keep her eye 
still !” 





James Herriot à 
Let Sleeping Vets Lie | : 
Michael Joseph, Ltd., 1973 1 
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REFRACTIVE CHANGE AS THE 
INITIAL SIGN OF PROGRESSIVE 
FACIAL HEMIATROPHY 


Haim Karny, M.D., AND 
Jures L. Baum, M.D. 


Boston, Massachusetts 


Patients with progressive facial hemiatro- 
phy are usually referred to ophthalmologists 
for ocular complications long after the origi- 
nal diagnosis is made. We had a case in which 
arrested myopia preceded other signs. 


CASE REPORT 


A 13-year-old girl, first seen by us in August 
1971, was myopic and had been wearing eye glasses 
since the age of 7 years. She required frequent 
changes in eye glasses for progressive myopia 
(Table). Visual acuity with each of these correc- 
tions ranged between 20/20 and 20/25 in each eye. 


TABLE 
CHANGES IN REFRACTION 











Age of 
aie Patient R.E.* L.E. 

7 (yrs) 
9/64 6 +0.25 +0.25 
4/66 7 —0.75 —1.50 
10/66 8 —0.75 —1.15 
10/67 9 —0.75 —2.15 
9/68 10 —0.75 —3.50 
2/69 10 —1.00 —3.75 
2/70 11 —1.00 —4.25 
8/71 13 plano —4.25 
6/74 15 +2.25 —4.50 





* Note arrested myopia and increasing hyperopia 
in the right eye. 


In 1968, an area of brown pigmentation over the 
right side of the mandible was noted, followed by 
the appearance of a scar over the right side of the 
upper lip. A painless atrophy of the right facial soft 
tissues appeared later. Diplopia resulting from a 
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left hypertropia that was corrected with 5 prism 
diopters appeared one year later but progressed no 
further. 

In August 1971, visual acuity with correction 
was 20/25-- in each eye. Color vision using H-R-R 
pseudoisochromatic plates was normal. Minimal im- 
pairment of stereoscopic vision was demonstrated. 

We noted 3 mm of enophthalmos on the right 
side. A right superior rectus muscle and right in- 
ferior oblique muscle weakness was demonstrated 
on the Hess screen. Horizontal corneal diameters 
were 11 mm in the right eye and 11.5 mm in the left 
eye. The right pupil measured 5 mm in diameter and 
reacted less to light and near than the left pupil 
which was 3 mm in diameter. i 

By applanation tonometry, intraocularę pressures 
were R.E.: 10 mm Hg, and L.E.: 18 mm Hg. 

Soft tissue atrophy of the right side of the face 
was noted without motor or sensory impairment. 
The remainder of the eye examination was within 
normal limits. 

X-ray films of the facial bones, electromyogram 
of the facial muscles, and tonography showed nega- 
tive findings. An electroencephalogram showed bi- 
lateral diffuse disturbances. 


DISCUSSION 


Parry first described progressive facial 
hemiatrophy in 1825,* and Romberg clinically 
defined it in 1846.? Characteristically, it com- 
mences in early life, usually before puberty, 
and is manifested by a progressive facial 
atrophy. The subcutaneous fat, connective 
tissue, and subsequently bone and cartilage 
are affected. Systemically, this disease may 
be associated with neural defects, hormonal, 
cutaneous, skeletal, and circulatory distur- 
bances.?* 

Ocular involvement is frequent (approx- 
imately 16% of cases") and includes atrophy 
of the eyelids and eyebrows, enophthalmos, 
rarely exophthalmos, Horner's syndrome or 
pupillary dilatation, and extraocular muscle 
weakness. Atrophic changes of the cornea 
were described.^* Cyclitis? and chordidal 
and chorioretinal lesions were documented." 
Usually the atrophic process begins over the 
mandible and spreads to involve other areas 
of the face and ipsilateral eye; the contra- 
lateral eye and face are involved less often. 

The atrophic process may affect the globe 
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directly?" and the enophthalmos may be a 
manifestation of both retrobulbar fat atrophy 
and shrinkage of the globe itself, sometimes 
resulting in phthisis bulbi. 

Our patient demonstrated many of the fa- 
cial and ocular signs of progressive facial 
hemiatrophy, including soft tissue atrophy 
on the right side of the face, enophthalmos, 
arrested myopia with increasing hyperopia 
of the right eye, pupillary dilatation in the 
right eye with decreased pupillary reaction, 
and right superior rectus muscle and right in- 
ferior oblique muscle underaction. The ap- 
pearance of arrested myopia before any of 
the other signs represents an unusual clini- 
cal pattern in the development of progressive 
facial heniatrophy. 


SUMMARY 


Unilateral arrested myopia preceded other 
signs of progressive facial hemiatrophy in a 
13-year-old girl. Facial signs including soft 
tissue atrophy, enophthalmos, pupillary dila- 
tation with decreased pupillary reaction, and 
extraocular muscle involvement later ap- 
peared on the same side as the eye with the 
arrested myopia. 
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MECHANICAL SYRINGE DRIVE 
FOR VITREOUS SURGERY 


STEVE CHARLES, M.D., CHARLES 
McCartHy, AND DANIEL 
EICHENBAUM, M.D. 
Bethesda, Maryland 


Current methods of trans pars plana 
vitrectomy utilize suction force to imbricate 
the vitreous humor into the port of the 
vitrectomy instrument.’ The surgical assistant 
provides the suction by manipulating a 5- to 
50-ml syringe while observing the surgeon's 
operative field through a stereoscopic ob- 
servation tube on the operating microscope. 
This method is inherently simple and there 
may be a rapid reversal of the suction to dis- 
engage tissue from the cutting tip. Operating 
the syringe, however, can be fatiguing and 
can be relatively imprecise at times, depend- 
ing on the internal friction of the syringe. In 
addition, it is difficult to operate the syringe 
with one hand while assisting the surgeon 
with the other hand. Any mechanical replace- 
ment for the present system, therefore, must 
ideally be operated by one hand, offer rapid 
reversibility, eliminate fatigue, be auto- 
clavable, and must provide precise, accurate 
control of suction force. 

We developed a manually operated, me- 
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Figure (Charles, McCarthy, and Eichenbaum). 
The syringe is held in the surgeon's palm with the 
thumb and forefinger on the rubber-tired wheel and 
the connector of the syringe directed toward the 
surgeon's wrist, 


chanical syringe drive (Figure) to provide 
suction force for vitrectomy. A clamp holds 
the syringe, and a rubber-tired wheel oper- 
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ates the rack and pinion drive. A knob on 
the drive wheel adjusts resistance to move- 
ment. Syringes can be rapidly snapped ir and 
out of the clamp, and the device is sterilized 
by autoclaving. The wheel is turned to pro- 
vide suction, stopped to cease suction, or 
turned in the opposite direction to provide a 
reversal of suction. It is comfortable for use 
over long periods of ttme and can be easily 
operated with one hand. We feel that the 
mechanical syringe drive offers more precise 
control of suction force because of its me- 
chanical advantage and the elimination of 
operator fatigue. 

The surgeon can operate the svringe drive 
while holding the vitrectomy instrument. 
Direct control of the suction permfts better 
coordination. between suction and cutting. 
lhe surgeon controls eye position with the 
vitrectomy instrument but can utilize a me- 
dial rectus muscle traction suture looped over 
the fifth digit of the hand holding the syringe 
drive. The contact lens is either self-retaining 
or stabilized by the assistant. 


SUMMARY 


A mechanical syringe drive permits one- 
handed, precise control of the suction force at 
the time of vitrectomy, is autoclavable, uti- 
lizes disposable syringes, and can be oper- 
ated by surgeon or assistant. 


REFERENCE 


1. Machemer, R.: A new concept for vitreous 
surgery. 2. Surgical technique and complications. 
Am. J. Ophthalmol. 74:1022, 1972. 


VOL: 79, NO. 5 


KERATOMYCOSIS DUE TO 
AN ALTERNARIA SPECIES 


À . : = 
PAUL AZAR, M.D., JAMES V. AQUAVELLA, 
M.D., AND RICHARD S. SMITH, M.D. 
Albany, New York 


Indiscriminate use of corticosteroids has 
the 
keratomycosis in recent years. A higher de- 


contributed to increased incidence of 


gree of suspicion on the part of the ophthal- 
mologists has also resulted in more positive 
diagnoses. Fungal keratitis may be caused by 
a wide variety of supposedly nonpathogenic 
organisms. In our case, a species of Alter- 
naria was isolated from a corneal ulcer. 
Alternaria was found in the conjunctival 
sacs of *normal subjects.’ However, we 
found only two reported cases of Alternaria 
keratomycosis.*" 


CASE REPORT 


A 53-year-old man was occupationally exposed 
to soil and garbage. However, there was no specific 
history of ocular trauma. In November 1971, he was 
referred to one of us (J.V.A.) for evaluation of 
secondary glaucoma and stromal herpes that had not 
responded to a three-month course of topically ap- 
plied idoxuridine (IDU) and corticosteroids. Visual 
acuity was reduced to 20/200 in the affected right eye. 
The patient was treated with a hydrophilic contact 
lens, IDU, and corticosteroids. The cornea cleared 
completely within three weeks and visual acuity im- 
proved to 20/20. The patient was referred to his 
ophthalmologist in mid-April 1972 without medica- 
tion. In May the referring physician diagnosed a 
recurrence of his herpes but with an atypical pattern 
(Fig. 1). The patient was examined in early June 
and a diagnosis of keratomycosis was made, based 
on the presence of multiple fluffy infiltrates. A hy- 
popyon was present (Fig. 2). Culture of scrapings 
from the ulcer grew a species of Alternaria that was 
not further characterized. The patient was treated 
with pimaricin for ten days without success and at 
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Fig. 1 (Azar, Aquavella, and Smith). The corneal 
epithelium is absent. Irregular stromal clouding 
(arrows) is present. 





Fig. 2 (Azar, Aquavella, and Smith). A hypopyon 
is present. Multiple fluffy infiltrates (arrows) sug- 
gest the diagnosis of keratomycosis. 


the end of June a 9-mm penetrating keratoplasty 
was performed. The graft remained clear for 60 days 
and then gradually became opaque. There was no 
clinical recurrence of the fungal infection. 


RESULTS 


Histopathologic examination—The speci- 
men consisted of a 9-mm cloudy corneal but- 
ton. The corneal epithelium was absent. 
Many lymphocytes and neutrophils were 
present in the stroma, including a moderate 
infiltrate in the central cornea, beneath the 
ulcer (Fig. 3). Stromal necrosis was prom- 
inent. The PAS and Gridley stains for 
fungi showed budding yeast forms as well as 
short septate hyphae (Fig. 4). The orga- 





Fig. 3 ( Azar, Aquavella, and Smith). The super- 
ficial corneal stromal lamellae are necrotic (between 
arrows). Lymphocytes and neutrophils infiltrate 


the full thickness corneal stroma, Artifactual 
breaks in Descemet’s membrane (D) are seen 
(hematoxylin and eosin, X150). 


nisms were present throughout the superficial 
stroma and extended to Descemet’s mem- 
brane. 


DISCUSSION 


Alternaria is a member of the class Deu- 
teromycetes (fungi imperfecti) and the fam- 
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ily Dematiaceae. It produces a rapidly grow- 
ing colony (up to 40 mm in diameter in four 
days). The mycelia develop close to the agar 
surface, producing a grayish colony first that 
later becomes black with a gray periphery. 
The underside of the colony is black. Micro- 
scopic examination demonstrates a brownish 
multiseptate conidia with septae in two 
planes.’ In many labosatories this fungus is 
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Fig. 4 (Azar, Aquavella, and Smith). Septate 
hyphae infiltrate the corneal stroma, extending to 
Descemet's membrane (D). A few budding yeast 
forms (arrows) are seen (Gridley fungus stain, 
x225). 
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considered a nonpathogenic contaminant and 
its presence in culture is sometimes over- 
looked. In addition, the use of inhibitors in 
the culture medium may prevent its growth. 


SUMMARY 


A patient with a contributory history of 
stromal herpes presented with a severe hy- 
popyon and multiple corneal infiltrates. Cul- 
ture of corneal scrapings grew out a species 
of Alternaria, a generally nonpathogenic fun- 
gus. The presence of hyphae and budding 
yeast forms in the keratoplasty specimen 
gave further confirmation to the diagnosis. 
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THE DIAGNOSIS OF ADIE’S PUPIL 
USING 0.0625% PILOCARPINE 
SOLUTION 


Davip N. Comen, M.D., AND 
Z. NicHoOLAs ZAKov, M.D. 
Cleveland, Ohio 


The miosis that follows the ocular instilla- 
tion of methacholine chloride 2.5% in Adie’s 
tonic pupil is well known.? However, this 
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TABLE 


PUPIL SIZE CHANGES FROM BASELINE MEASUREMENTS 
AFTER THE INSTILLATION OF PILOCARPINE SOLUTIONS 











Pilocarpine Change in Change in 
Concentration, Normal Pupil Adie's Pupil 
% Diameter, mm Diameter, mm 
0.0313 0.0 0.5 
0.0625 0.5 3.8 
0.125 2.4 4.2 





drug* has not been available for performing 
this useful test. We investigated the possibil- 
ity of using various dilutions of pilocarpine 
in an attempt to find a solution that could 
consistently aid in the diagnosis of Adie's 
pupil. Since the method of action of metha- 
choline chloride is believed to be a denerva- 
tion hypersensitivity of the pupil to para- 
sympathomimetic agents, we explored the 
use of pilocarpine in concentrations of 
0.125%, 0.062596, and 0.031395 in five pa- 
tients with Adie's pupil and five normal con- 
trol pupils (Table). One-eighth concentra- 


tion of pilocarpine produced a considerable. 
miosis in the normal pupils and only produced | 


a twofold difference comparing the the aver- 
age change between normal and Adie's pupils. 
Pilocarpine 0.031396 did not consistently 
produce a significant constriction in the 
affected tonic pupil. Pilocarpine 0.0625% 
consistently produced a significant miosis of 
the affected Adie's pupil and only minimal 
effect in the normal pupils. The 0.062596 con- 
centration produced a sevenfold difference 
in the average change between normal and 
Adie's pupils. 


CASE REPORT 


A 27-year-old white man was referred to the 
neuro-ophthalmology section with a three-month 
history of an enlarged left pupil that had occurred 
suddenly and was unchanged since first noted. The 
patient complained of blurred vision in the left eye 
when attempting to read, and photophobia was noted 
in the left eye in bright sunlight. There was no his- 


* Merck, Sharp & Dohme and Baker Laboratories 
discontinued the production of 2.5% methacholine 
chloride (Mecholyl Chloride). 
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Figure (Cohen and Zakov). Top, Enlarged view of the pupils before testing with pilocarpine. The right 
pupil (top left) measured 4 mm in diameter, and the left (top right), 7 mm in diameter. Bottom, The 
pupils 20 minutes after pilocarpine 0.062565 was instilled in each eye. The right pupil (bottom left) still 
measures 4 mm in diameter, and the left (bottom right) measures 3 mm in diameter. The response is in- 
dicative of a parasympathomimetic hypersensitivity of the left pupil. 


tory of recent viral infections or of any systemic 
diseases. 

lest corrected vision was 20/15 in each eve with 
a —1.25 sphere. The near point of accommodation 
in the right eye was 11 cm and in the left eye, 30 
cm. The remainder of the ophthalmologic and 
neuro-ophthalmic examination showed only aniso- 
coria. In a dimly lit room, the right pupil measured 
4 mm and the left 7 mm in diameter (Figure, top). 
'There was brisk reaction to light in the right pupil, 
but a barely detectable response to light and to near 
vision in the left pupil. The swinging flashlight test 
did not demonstrate an optic nerve conduction defect 
in either eye. When examining the light reaction of 
the left pupil under the slit lamp, we saw that areas 
of the circumference of the pupil did not react at 
all, whereas others showed a slow contraction. The 
tendon reflexes showed a marked diminution of the 
knee reflexes and an almost complete absence of the 
ankle jerks. 


Two drops of pilocarpine 0.062566, five minutes 
apart, were placed in the conjunctival cul-de-sac 
of each eve. After 20 minutes, there was no change 
in the pupil size of the right eye but in the left eve, 
the pupil changed from 7 to 3 mm when tested 
under the same lighting conditions as the pretest 
examinations. We compared the pupillary size mea- 
surements before and after the use of pilocarpine 
(Figure). 


DISCUSSION 


We studied the effects of pilocarpipe in 
five patients and found that a 0.0625% con- 
centration is consistently clinically useful in 
the diagnosis of Adie’s pupil. Other authors? 
suggested the use of a higher pilocarpine 
concentration (for example, 0.5 and 0.2596) 


— 
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but we found that the most marked difference 
in miosis between the Adie’s and normal 
pupils was seen with the 0.062596 concentra- 
tion. The commercial production of pilo- 
carpine of this concentration would be help- 
ful, but if not produced commercially, 
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SUMMARY 
In five patients a 0.0625% concentration 
of pilocarpine provided the marked differ- 
ence in miosis between Adie's and normal 
pupils. Other concentrations did not pro- 
duce as much of a difference. 


dilution of available pilocarpine to the de- 
sired concentration can easily be achieved. 
For instance, 1 ml of 2.5% pilocarpine solu- 
tion combined with 7 ml of sterile saline solu- 
tion or a balanced salt solution yields a 
0.0625% solution of pilocarpine. 
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OPHTHALMIC MINIATURE 


In 1945 I worked hard on the history of the 1918-1919 pandemic of 
influenza. There are many fascinating evolutionary aspects in the story, 
but in the present context I want to mention only that, although the evi- 
dence suggests strongly that the pandemic virus strain remained active 
eat least until some time between 1925 and 1928, its virulence became 
strikingly less from late 1919 onwards, even for people in territories, 
mostly islands, that had missed the pandemic waves of 1918 and early 
1919. 

There was a distinct suggestion from that pandemic that it was ini- 
tiated by a strain of virus which, quite accidentally, was new as a human 
pathogen—as new to man as the myxomatosis virus of South American 
rabbits was to Australian rabbits of a different genus. It may have arisen 
as a recombinant between two very different strains (one from America, 
one from Europe), or it may have had some other origin, but it must 
have been new in the sense that it and its host had not previously had 
an opportunity to come to terms with each other. The concentration from 
the very beginning of fatal infection on young male adults could have 
had no biological meaning. It was just an accidental genetic character of 
the newly emergent virus; but by 1921 the virus had developed the epi- 
demiological character of standard influenza viruses. It and its host had 
come to terms. 

One can almost look upon viruses as something outside the order of 
nature. I suspect that we all have a picture of our own species as the 
culmination of evolution, and if we ever think about it, a feeling that 
some form of end-directed process must have run through the course 
of evolution to bring it to such a desirable objective. A little thought about 
virus disease will at least disturb such a comfortable philosophy. If the 

A molecular biologists are right, viruses are rare and queer accidents, un- 
wanted complications of the processes that evolution developed for its 
own continuation. 

Sir MacFarlane Burnet 
Med. J. Aust., 
suppl., 1:3-6, 1973 
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OPHTHALMIC MEDICAL 
ASSISTANTS 

The Joint Commission on Allied Health 
Personnel in Ophthalmology (J.C.A.H.P.O.) 
was incorporated in October 1969 following 
the 1966 and 1967 recommendation of the 
Section on Ophthalmology of the American 
Medical Association that a Joint Council be 
established to promote and coordinate the 
training of medical assistants in ophthalmol- 
ogy. The Joint Commission is composed of 
representatives from the American Associa- 
tion of Ophthalmology, the American Acad- 
emy of Ophthalmology and Otolaryngology, 
the American Medical Association, the Amer- 
ican Orthoptic Council, the American Oph- 
thalmological Society, the Association of Uni- 
versity Professors in Ophthalmology, the 
Contact Lens Association of Ophthalmolo- 
gists, the Canadian Ophthalmological Society, 
the Society of Military Ophthalmologists, and 
the American Association of Certified Allied 
Health Personnel in Ophthalmology. 

Its purpose is to improve the quality and 


quantity of medical eye care by (1) encourag- 
ing the establishment of medically oriented 
programs for training ophthalmic medical as- 
sistants; (2) developing standards for their 
education and training; (3) providing for 
examining, certifying, and recertifying; and 
(4) encouraging their continued development 
by new and established continuing educational 
programs. 

Because the individual needs of ophthal- 
mologists vary, a modular type of certification 
has been developed that depends on the job 
performance skills required by the sponsoring 
ophthalmologist. Presently there are four 
categories of ophthalmic medical assistants 
( Table). 

The duties of an ophthalmic medical assist- 
ant may include: (1) taking medical history, 
preliminary optical measurements, testing oc- 
ular functions including visual acuity and vis- 
ual fields; (2) tonometry, tonography, clini- 
cal photography; (3) assisting in fitting of 
contact lenses; (4) care and maintenance of 
optical equipment and instruments; (5) or- 
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TABLE 
CATEGORIES OF OPHTHALMIC MEDICAL ASSISTANTS RECOGNIZED BY J.C.A.H.P.O. 








Ophthalmic Ophthalmic Ophthalmic Ophthalmic 
Assistant (B) Assistant (A) Technician Technologist 
Spectrum of skills Limited Full Full May be full (general) or 
limited (specialized) 
Extent of skills Limited Limited Full Extensive (affective) 
(psychomotor) (psychomotor) (cognitive) 
Technical educa- Loosgly defined 1 yr 2 yr 4 yr 


tional and training 


thoptic and pleoptic procedures ; (6) assisting 
technically in ophthalmic surgery in the office 
or hospital; and (7) such other tasks consist- 
ent with sound medical practice. An ophthal- 
mic rgedical assistant may not be able to per- 
form all the supportive acts for the ophthal- 
mologist and therefore will be certified in one 
of the categories mentioned above for which 
detailed Tob descriptions have been estab- 
lished. 

Certification is not licensure and the terms 
must not be confused. Certification indicates 
solely an individual’s competence to provide 
certain supportive services to the ophthal- 
mologist. It does not qualify the person for a 
license to practice medicine. The ophthalmic 
medical assistant is trained to carry out tech- 
nical procedures under the direction or super- 
vision of a physician (doctor of medicine or 
doctor of osteopathy) licensed to practice 
medicine and surgery and qualified in oph- 
thalmology, who is responsible for the medical 
assistant’s performance. 

The medical assistant in ophthalmology cer- 
tified by J.C.A.H.P.O. does not supplant the 
ophthalmologist in any professional decision- 
making process of establishing a diagnosis or 
plan of treatment, but assists the ophthalmolo- 
gist by collecting data and information, there- 
by allowing him to care for more patients. 

The J.C.A.H.P.O. has been constituted and 
vested for the purpose of accrediting educa- 
tional programs for training medical assis- 
tants in ophthalmology and certifying quali- 
fied ophthalmic medical assistants. All oph- 
thalmologists are urged to avail themselves of 
this service now. 


Further information and brochures may be 
obtained by writing to J.C. A.H.P.O., 1575 
University Ave., St. Paul, MN 55104. 

BARNET R. SAKLER 
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Letters to the Editor must be typed 
double-spaced with 12-inch margins on all 


four sides, and limited in length to two 
manuscript pages. 





Pyrex TUBES IN 

CONJUNCTIVODACRYOCYSTORHINOSTOMY 
Editor: 

In the recent article, “Fixation .of Pyrex 
tubes in conjunctivodacryocystorhinostomy” 
(Am. J. Ophthalmol. 78:1026, 1974), by Al- 
len M. Putterman, it was suggested that ease 
of fixation to prevent migration was the rea- 
son to use a polyethylene tube in conjunctivo- 
dacryocystorhinostomy. 

Dr. Putterman noted that Jones modified 
his tube with a hole for fixation suture, and 
he provided a modification for fixing the Py- 
rex tube as part of the primary procedure. 

Three years ago we used Pyrex tubes with 
a hole in the flange for primary insertion. We 
found the method unsatisfactory, because it 
did not stimulate the shrinkage and fibrosis of 
conjunctival tissue that followed the use of 
polyethylene tubes. Because of the absence 
of reaction, we frequently observed conjunc- 
tival overgrowth that blocked the lumen of 
the Pyrex tube. 

We therefore recommend that polyethyl- 
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ene be used, not necessarily for the ease of 
fixation, but to causea fistula. 
Henry I. BAvris, M.D. 
Davi F. Kamin, M.D. 


Encino, California 


REPLY 


Editor: 


In contrast to the experience of Drs. Baylis 
and Kamin, I have not encountered conjunc- 
tival overgrowth and tube blockage in any pa- 
tient 1n whom I placed a Pyrex tube primarily 
in conjunctivodacryocystorhinostomy, al- 
though I have had it occur in one patient in 
whom I placed a polyethylene tube initially. 
Jones, who has used Pyrex tubes initially in 
over 50 patients, also has never noted con- 
junctival overgrowth with blockage of the 
tube’s lumen, In approximately one out of 
every 15 patients, he has found that conjunc- 
tiva has grown around a segment of the pe- 
ripheral collar, but not the lumen. On slight 
elevation of the tube in these cases, the con- 
junctiva retracted to surround the outside of 
the tube beneath the collar and secured the 
tube's position. Alston Callahan, who also has 
performed a large number of conjunctivo- 
dacryocystorhinostomies with initial use of 
Pyrex tubes, has noted no greater frequency 
of conjunctival overgrowth compared to poly- 
ethylene tubes. 

Conjunctival overgrowth and tube lumen 
blockage in Drs. Baylis and Kamin’s cases 
may have resulted from overmanipulation of 
the conjunctiva during surgery or the use of 
tubes with small collars. Also, infrequent 
postoperative visits may have hindered the 
early detection of conjunctiva growing 
around the peripheral tube collar which could 
have been released and fixed below the collar 
by elevation of the tube. 

Should conjunctival overgrowth and tube 
blockage occur, it can be simply treated by 
excision of the conjunctiva which in some 
patients is easier than replacing a polyethy- 
lene tube with a glass tube. 

Since conjunctival overgrowth and block- 
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age of the lumen of Pyrex tubes in conjunc- 
tivodocryocystorhinostomy is such a rare oc- 
currence, since glass does not seem to have 
any specific affinity to attract conjunctiva 
compared to polyethylene, and since conjunc- 
tival overgrowth can be so simply treated, the 
initial use of Pyrex tubes still seems to be ad- 
vantageous. 
ALLEN M, PuTTERMAN, M.D. 
Chicago, Illinois 


ORBITAL RADIATION IN 
GRAVES’ DISEASE 


Editor: 


The article by J. G. Ravin, J. C. Sisson, and 
W. T. Knapp, entitled “Orbital radiatién for 
the ocular changes of Graves’ disease” (Am. 
J. Ophthalmol. 79:285, 1975), prompts me to 
comment: The cataractogenic dose,of radia- 
tion to the anterior segment may be as low as 
200 to 500 rads.* Well-collimated supervolt- 
age equipment, such as the linear accelerator, 
1s capable of delivering a dose of less than 
1096 of the total to the anterior segment, re- 
sulting in a delivery of under 150 rads to the 
lens. However, this modality is relatively new. 
In the article by Ravin, Sisson, and Knapp 
the technique was not described. If ortho- 
voltage equipment was used the dose delivered 
to the lens may have been much greater than 
150 rads. What was the incidence of radia- 
tion-induced cataracts in the 37 cases re- 
viewed? 

I agree that orbital radiation in thyroid eye 
disease should be reserved for cases compli- 
cated by optic nerve involvement. I feel the 
same way about orbital decompression. But it 
should be stressd that neither radiation nor 
decompression should be advocated for any 
stage of thyroid eye disease short of impend- 
ing loss of vision. 

RoBert Rusenzix, M.D. 
San Antonio, Texds 
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REPLY 
Editor: 


Doetor Rubenzik raises two questions: (1) 
What was the incidence of radiation-induced 
cataracts in our patients? (2) What was the 
exact technique of radiation? 

As stated in the article, “The only compli- 
cations were mild hair loss and erythema over 
the treatment site in mest patients, transient 
headaches in a few, and rare, mild increases 
in proptosis.” The radiation did not produce 
clinically observable lenticular or retinal 
changes. 

The method of radiation utilized was meant 
to avoid radiation to the lens. As we stated, 
“Radiation was directed to lateral orbital 
fields 6 X*7 cm." The anteroposterior route 
was specifically avoided. In addition, “A lead 
shield was used to protect the lens.” The 
technical data were: 250 kilovolts, 13 milliam- 
peres, 50 cm target skin distance, filtration of 
0.44 mm tin, 0.25 mm copper plus 1.0 mm 
aluminum, half value layer of 2.7 mm of cop- 
per; rads per minute in air approximately 50, 
150 rads as measured in air to each field each 
day to a total of 1,500 rads per leld. 

Our patients had no serious complications 
attributable to orbital radiation. We feel that 
this is a distinct advantage and that radiation 
therapy should be considered as an initial 
therapeutic attack for the optic neuropathy of 
Graves’ disease. 

JAMES G. Ravin, M.D. 
James C. Sisson, M.D. 
WILLIAM T. Kwapp, M.D. 
San Diego, California 


Parkinson’s Disease As Ir AFFECTS 
THE PRACTICE OF OPHTHALMOLOGY 
Editor: 

Seldom can the first symptoms of Parkin- 
son's disease be pinpointed to a specific day 
as in my case. My trouble started on Nov. 15, 
1960 ; while testifying in court, I noticed for 
the first time a tremor in my right hand forc- 
ing me to pass my notes to the left hand. The 
significance flashed at once through my mind, 
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Parkinson’s disease and the end of my career. 
I asked myself—as anybody would—“How 
could this happen to me? I always had been 
in good health. Nothing like this was in my 
family. Could it be the sequela of a period 
of unexplained high temperature in 1947? Or 
could there be a connection with sharp lanci- 
nating pain in my shoulder and arms?” 

Since that dark day in November the 
tremor in my right hand accompanied me. I 
found it relieved by sensory rest or relaxation 
and absent during sleep and self hypnosis. It 
was greatly aggravated by any sensory input 
such as medical emergency situations or fire 
but also when under tension on meeting the 
public, telephoning or lecturing, and viewing 
suspense movies. As may be expected it was 
also increased on physical exertion such as 
hedge clipping or sawing and by exposure to 
cold. My handwriting became smaller and less 
legible. My counter-signature was questioned. 
I had to convince the insurance agent that I 
was not a dope addict. 

Time healed the initial shock. Nobody 
seemed to notice anything. I retained my staff 
appointments and with it a flickering flame 
of hope for a comeback. But my self-confi- 
dence was shattered as the tremor spread in- 
sidiously to the feet and began to show in the 
“moment of truth” during surgery. I noticed 
myself losing the sleight of hand, the touch 
of a butterfly, and the courage of a lion—the 
proverbial prerequisites for ophthalmic sur- 
gery. Therefore I decided to quit major eye 
surgery and to subspecialize instead in the 
lacrimal system. I turned down requests for 
operations. I enlarged my lacrimal instru- 
mentarium and took part in all available 
courses, lectures, and discussions pertaining 
to the lacrimal field. Things went well and 
the number of referrals was increasing. How- 
ever the tremor continued to advance slowly 
and my hands did not remain steady enough 
to continue lacrimal surgery. By now I could 
not conceal the tremor any longer by putting 
my hand in my pocket. Again I retrenched, 
this time the last ditch: office ophthalmology 
only. 
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Yes, I consulted three neurologists. I had 
x-rays and electroencephalograms. I took all 
the medications available: biperiden (Akine- 
ton), trihexphenidyl HCl (Artane), diphen- 
hydramine HCl (Benadryl), benztropine 
mesylate (Cogentin), procyclidine HCl 
(Kemadrin), and amantadin HC] (Symme- 
trel). The side-reactions turned out to be 
worse than the disease. Then in 1969 leva- 
dopa became available. I took up to eight 500- 
mg capsules daily. In spite of always taking 
them with food they never failed to make me 
sick. Nausea and vomiting erupted so sud- 
denly that I repeatedly did not reach the door. 
I had to resort to carrying a bag with me at 
all times. However, there was a definite and 
noticeable improvement. 

Hypnosis: I tried that too. The tremor dis- 
appears completely as long as the hypnotic re- 
laxation lasts. Any renewed sensory input 
breaks the spell and the tremor returns. I 
concluded, even the weathervane is steady if 
there is no wind. 

In time, office ophthalmology became in- 
creasingly difficult. I could not decipher my 
own scribble. The fingers seemed to be locked 
and did not move separately. Digital strength 
did not suffice to activate an ordinary type- 
writer. An electric typewriter became now 
my means of written communication and note 
taking. My throat felt dry; speech became 
slurred and less articulate. It seemed that the 
slit lamp needed oiling until I realized that 
the jerky performance originated in my hand. 
The handling of instruments and lenses, the 
turning of knobs and wheels became more 
and more cumbersome. My left hand proved 
to be less nimble on removing corneal foreign 
bodies. The crisis came in the summer of 
1973. Some patients asked “Did the doctor 
have a stroke?" or inquired on ophthalmos- 
copy "Is the little light supposed to wiggle?" 
I even had to have my food cut and combing 
my hair became a jerky performance. Either 
I had to find a more effective treatment or I 
had to quit. For years, doctors in Europe had 
obtained remarkable improvement by using 
a combinaiton of levodopa with its decarbox- 
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ylase inhibitor. This latter does not pass the 
blood-brain barrier but inhibits the break- 
down of levodopa in the remainder of the 
body. Thus more levodopa becomes available 
in the basal ganglia of the brain. I secured in 
Europe a supply of this combination. The im- 
provement was definite and immediate and 
enabled me to continue practicing for another 


year. : 


TABLE 
PERSONAL CHRONOLOGY OF PARKINSON'S DISEASE 


1960 Onset of tremor in right hand, age 48 years 
(court appearance, Nov. 15, 1960); slow in- 
crease of tremor; gradual interference with 
ophthalmic surgery . 

No more major eye surgery; låst cataract 
operation, Jan. 11, 1965; subspecialization 
in the lacrimal system; further insidious pro- 
gression of tremor and rigidity, interfering 
with lacrimal surgery 

Aug. 28, last dacryocystorhinostomy; prac- 
tice limited to office ophthalmology only; 
further slow progression of the disease 

Nov. 15, retirement from active practice, 
age 62 years 


1965 


1967 


1974 


Parkinson's disease is insidious in its onset 
and very slow in its progression. It shatters 
the self-confidence, so essential to face life, 
and it causes a profound depression. Time 
heals the first shock. Retaining one's staff 
appointments raises the morale and keeps 
alive a glimmer of hope for a comeback. As 
the handicaps increase, the ophthalmologist 
has to curtail his activities. Major surgery 1s 
the first to go, minor surgery follows, and 
office ophthalmology remains the last holdout. 
The ophthalmologist who is stricken by Par- 
kinson's disease retains clear judgment and 
can be depended upon to phase himself out as 
the disease progresses. I practiced ophthal- 
mology after the onset of Parkinson's disease 
for 14 more years until I had to giye up 
(Table). The encounter with Parkinson's 
disease matures the character and deepens the 
empathy for others. 

WALTER DE LA Morte, M.D. 
Columbus, Ohio 


VOL. 79, NO. 5 
BOOK REVIEWS 


SysTEM or OPHTHALMOLOGY, vol. 13. THE 
OcuraR ApNExA. Part 1, Diseases of the 
Eyelids. Part 2, Lacrimal, Orbital and 
Paraorbital Diseases. By Sir Stewart 
Duke-Elder and Peter A. MacFaul. St. 
Louis, C. V. Mosby, 1974. Clothbound, 
1,236 pages, table of,contents, index, 1,300 
black and white figures, 6 color plates. 
$72.50 


As I reviewed these two volumes I was 
reminded of how my ophthalmic career has 
benefited and the enormous debt I owe and 
ophthalmologists everywhere owe to the 
scholarship of Sir Stewart Duke-Elder. As I 
entered ophthalmology in 1940 one could 
choose between the venerable Fuchs—trans- 
lated by either Duane or Brown—a variety of 
monographs, but little that was encyclopedic. 
Whitnall’s Anatomy, Adler’s Physiology, Ida 
Mann’s Embryology and Developmental 
Anomalies, Duane’s monograph on motor 
anomalies, and Gifford’s Therapeutics con- 
stituted a lasting literary background but the 
three volumes then available of Duke-Elder’s 
Textbook of Ophthalmology were the neo- 
phyte’s bible. Even now, some 30 plus years 
later I can turn to any topic desired in these 
first three volumes without using the index. 

When the System of Ophthalmology was 
announced 20 years ago the 15 volumes sched- 
uled seemed beyond the reach of any mortal 
man, Now with volume 13 in two parts we 
have 14 volumes on hand and all that is lack- 
ing is an index of general and systemic oph- 
thalmology which is nearly ready for publi- 
cation and should be available before the year 
is out. What a remarkable accomplishment 
and how grateful every patient with an oph- 
thalmic disorder must be that His physician 
has these books available. 

The volume concerning the ocular adnexa 
provides an extended discussion of the eye- 
lids, lacrimal apparatus, orbital and paraorbi- 
tal structures. The coverage is comprehensive 
and I am impressed that its organization must 
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have been unusually difficult. The section on 
the eyelids lends itself to a discussion of cir- 
culatory and secretory disturbances and in- 
flammation but then quickly shifts to various 
types of dermatoses and eyelid involvement 
in systemic disease. There are brief sections 
on atrophies, hypertrophies, and disorders of 
position, a large section on tumors, and the 
volume concludes with a discussion of motor 
disorders and disturbances of the eyelid. Dis- 
eases of the lacrimal gland and lacrimal pas- 
sages are similarly managed. 

The section on diseases of the orbit covers 
a broad spectrum of abnormalities ranging 
from circulatory disturbances to inflamma- 
tions to general diseases and tumors. The ma- 
terial is richly illustrated and the writing is in 
the gracious style we have learned to expect. 

No ophthalmologist has to be reminded that 
the System is essential for his library. The 
only wonder is that he should be able to get 
along with one set. I find that I require them 
in my library at home, and in the office and I 
suspect that this is true of most of us. 

FRANK W. NEWELL 


SELECTED TOPICS ON THE EYE IN SYSTEMIC 
Disease. Edited by Stephen J. Ryan, Jr., 
and Ronald E. Smith. New York, Grune & 
Stratton, Inc, 1974. Clothbound, 392 
pages, table of contents, index, 100 black 
and white figures. $24.50 


The editors of this excellent text devised 
a successful format by having a pair of papers 
on each topic, the first paper discussing the 
systemic aspects and the second paper the 
ocular manifestations of retinal vascular dis- 
ease, ocular inflammatory disease, and rheu- 
matic disease. 

Specific pathologic diseases discussed un- 
der the topic of retinal vascular disease are: 
retinopathy of the newborn, including hyaline 
membrane disease and retrolental fibroplasia ; 
and medical aspects of diabetes mellitus and 
diabetic retinopathy. 
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The subjects included in the section on ocu- 
lar inflammatory disease are systemic and 
ocular histoplasmosis, systemic visceral larva 
migrans and intraocular T'oxocara, congenital 
rubella and its ocular manifestations, systemic 
and ocular sarcoidosis, and systemic and ocu- 
lar toxoplasmosis. 

In the third section, on rheumatic disease, 
the topics are divided into connective tissue 
disorders, including the systemic and ocular 
aspects of systemic lupus erythematosus, 
polyarteritis, myositis, and progressive sys- 
temic sclerosis and arthritis. 

Each of the 19 papers is well referenced 
and illustrated by photographs of unusual 
clarity. The photograph of the ocular fundus 
in systemic lupus erythematosus on page 302, 
labeled “cotton-wool exudates and severe hy- 
pertensive changes," appears to be a typical 
example of microangiopathy consisting of 
intra-arterial occlusions with multiple infarcts 
of the retina; the occluding material is seen 
within the arterioles and the fragmentation of 
the blood column is visible within both the 
arterioles and venules. There are no evidences 
of hypertension, and these are not the usual 
“cotton-wool” patches so commonly seen in 
this disease. The fundus pictured on page 303 
is a more severe example of the same condi- 
tion shown on page 302. 

At any rate, this is an excellent textbook 
for any physician, whatever his specialty. 

Rosert W. HoLLENHORST 


MICROSURGERY OF THE ÁNTERIOR SEGMENT 
OF THE Eye, vol. 1. INTRODUCTION AND 
Basic TECHNIQUES. By Richard C. Trout- 
man. St. Louis, C. V. Mosby Co., 1974. 
Clothbound, 324 pages, index, table of 
contents, 457 black and white figures. 
$42.50 


In ophthalmology, as in life, change comes 
slowly and there is always resistance to this 
change by those who have developed a pro- 
ficiency in the principles and tools of the 
status quo. A classic example was the intro- 
duction of the binocular indirect ophthalmo- 
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scope in the late 1940s by Schepens. In spite 
of the demonstrable advantages of this in- 
strument for obtaining stereopsis and for 
viewing the peripheral retina it took at least 
a decade for proficiency in the use of the in- 
direct ophthalmoscope to become a require- 
ment of residency training. 

somewhat the same course was taken by 
microsurgery. In the,early 1950s Zeiss de- 
veloped a floor-mounted microscope that 
could be used, albeit awkwardly, for ophthal- 
mic surgery. Criticism by established sur- 
geons immediately appeared: “one loses free- 
dom to move, depth of field, etc." ; however, 
several young surgeons in Europe and Amer- 
ica saw the potential in greater magnification 
for ocular surgery and began speaking and 
writing about their experiences. Among 
Europeans were Harms and Mackensen who 
published Ocular Surgery under the Micro- 
scope in 1967 (translated by F. Blodi), and 
in this country it was Dr. Troutman whose 
voice was heard repeatedly and enthusias- 
tically throughout the land in the 1960s and 
1970s extoling the virtues of microscopic 
ocular surgery. He has now collected his ex- 
periences and published them in this hand- 
some large book. 

The text material divides roughly into 
thirds. The first third describes the develop- 
ment of operating microscopes and the 
changes in operating instruments that were 
required to match the new magnifications 
available. T'his is a fascinating section which 
the mechanically minded will love (and what 
ophthalmologist is not at least part me- 
chanic). It is eye-opening to read of the 
minutiae Dr. Troutman has considered in de- 
signing his microscope and the instruments 
used with it. 

The second section describes fundamental 
surgical techniques and again one is im- 
pressed by the thought that has gone into,such 
questions as the direction of knot ends to 
make suture removal easier, the exact curve 
of a needle to make closures tighter, and the 
like. The final third of the text discusses cer- 
tain selected surgical procedures and how 
they may be improved by a microscopic ap- 
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proach. This section will undoubtedly be ex- 
panded in the additional volumes promised by 
Dr. Troutman. 

All in all, a tour de force for which not a 
little credit should go to Ms. Virginia Can- 
tarella who has provided superb drawings 
that are not only informative but an aesthetic 
delight. 

Even a superficial review of the ophthalmic 
surgery literature indicates that the most ex- 
citing developments (for example, vitrec- 
tomy, intraocular lenses, trabeculectomy) re- 
quire skill with the operating microscope. 
This text will help to provide a base for the 
development of these skills. It is highly 
recommended to the older ophthalmologist 
and it is must for every training program 
library, since as with indirect ophthalmos- 
copy, no resident should finish his residency 
without exposure to and some expertise in 
microscopic ocular surgery. 

Davin SHocH 


CLINICOPATHOLOGIC CORRELATION OF Ocu- 
LAR DisEASE: A TEXT AND STEREOSCOPIC 
ATLAS. By David J. Apple, M.D., and 
Maurice F. Rabb, M.D. St. Louis, Mis- 
souri, C. V. Mosby, Co., 1974. Clothbound, 
429 pages, table of contents, index, 332 
black and white figures, 112 color stereo- 
scopic figures, viewer. $85 


To watch diseases unfold, expand, con- 
tract—to understand what you see and see 
what you understand—that is the essence of 
ophthalmic clinicopathologic correlation. It is, 
thus, with high hopes that one opens this large 
volume, hoping to find a source that combines 
clinical illustrations with understandable his- 
topathology, and which one could recommend 
to students at all levels. However, the desire 
remains unfullfilled. The references, at the 
end of each chapter, are not keyed to the text, 
and a student would be hard pressed to con- 
firm statements or find additional source ma- 
terial. The illustrations range from superb to 
mediocre, and some seem chosen more for 
shock value than for teaching purposes. One 
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hopes for a more comprehensive approach 
but important topics are barely touched: 
giant cell arteritis, the ocular myopathies, and 
retinal detachment. 

This text is marred by errors, some minor 
(such as the incorrect spelling of Wessely or 
the wrong attributation of the discovery of 
pseudoexfoliation to Vogt), but also by some 
of substance: “Malignant melanomas arising 
from the ciliary body have a more favorable 
prognosis than diffuse flat melanomas but a 
less favorable one than the usually more be- 
nign melanomas arising from the iris and 
tumors of the posterior pole. The latter show 
a relatively low-grade malignancy when 
treated early” (p. 186), or concerning epi- 
demic keratoconjunctivitis, “The virus is 
transferred by hand from eye to eye by the 
physician or nurse during examination” (p. 
100), or the failure to mention Pseudomonas 
as a major cause of central corneal ulcera- 
tion (p. 91). 

Lest the reader feel the reviewer has carped 
too much: 

E e so with good intention they set out to 

n 
Correlations why we mortals may go blind. 


They missed the mark it's plain to me, 
But for yourselves you'll have to see... 


PAuL HENKIND 


DIFFERENTIAL DIAGNOSIS OF INTRAOCULAR 
Tumors. A STEREOSCOPIC PRESENTATION. 
By J. Donald M. Gass. St. Louis, Mis- 
souri, C. V. Mosby Co., 1974. Clothbound, 
3/1 pages, table of contents, index, 145 
black and white figures, 112 color stereo- 
scopic figures, viewer. $72.50 


An enormous array of neoplasms, hamar- 
tomas, and other mass lesions may occur 
within the eye. Some of these tumors are life 
threatening, others are destructive to the eye, 
and additional forms are nonprogressive or 
remarkably stable. Thus, accurate differential 
diagnosis is extremely important. 

As a practical aid to the ophthalmologist 
concerned with accurate diagnosis, the stereo- 
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scopic presentation of intraocular tumor 
differential diagnosis by J. Donald M. Gass 
is superb. The scope of the treatise is broad, 
the text is succinct, and the illustrations are 
magnificent. 

= Successive chapters of the volume con- 
sider uveal nevi and other melanocytic 
hamartomas, malignant melanomas of the 
uvea, hemangiomas of the choroid, metastatic 
tumors involving the uvea, intraocular mani- 
festations of leukemia and lymphoma, and 
tumefactions that simulate malignant mela- 
noma of the choroid and ciliary body. Atten- 
tion is given to retinal pigment epithelium 
tumors, retinal telangiectasis, angiomatosis 
retinae, cavernous hemangioma of the retina, 
retinal arteriovenous malformations, retinal 
astrocytic hamartomas, retinoblastoma, and 
iris tumors. Each chapter commences with a 
general description of the tumors under con- 
sideration, continues with a series of carefully 
documented and fully illustrated case reports 
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MonpERN PROBLEMS 
LIMITATIONS AND PROSPECTS FOR RETINAL 
SURGERY, vol. 12. Edited by E. W. D. Nor- 
ton, R. Dufour, C. Gailloud, R. Klóti, and 
L. Fison. Basel, Switzerland, S. Karger, 
1974. Clothbound, 598 pages, 192 black 
and white figures, 143 tables, index. $64 


C. Garttoup, R. Durour; J. GriNoz, N. Ducrey, 
AND J. Scounas (Lausanne): Failures in retinal 
surgery 


M. Fiscuer, L. GuirtauMat, M. Massin, AND M. 
ZARETSKI (Paris): Causes of failures in surgery 
of retinal detachment 


A. H. CureNELL, L. G. Frson, E. W. G. Davies, 
R. E. HanRrLEv, AND M. F. Gunmy (London): 
Failure in retinal detachment surgery 


J. P. GERHARD AND J. FLAMENT (Strasbourg): 
Causes of failures of the technique of scleral in- 
dentations.  Sclero-choroidal bucklings and 
scleral pockets 


J.WorrENsAK (Berlin): An analysis of 225 op- 
erations on the retina 
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that graphically portray the major features 
and principal variations of the tumors, and 
concludes with references as well as suggested 
reading. 

Extremely valuable to the ophthalmologist 
are the more than 100 stereoscopic illustra- 
tions of excellent quality. These vividly pre- 
sent the three-dimensional features and true 
color characteristics of the lesions in a man- 
ner that facilitates correlation of the case ma- 
terial with actual clinical practice. 

For the ophthalmologist-in-training this 
volume is a valuable introduction to intra- 
ocular tumors that should be augmented by 
extensive use of the suggested reading ma- 
terial to provide an in-depth understanding 
of tumor incidence, histopatholofy, prog- 
nosis, and management. For the ophthalmolo- 
gist-in-practice, this volume is even more 
valuable as a clinical resource that contains 
a wealth of useful information. 

BRADLEY R. STRAATSMA 


T. N. Ursexar AND D. G. Mopy (Bombay): 
Analysis of failures in retinal detachment 


H. Lincorr (New York), INcRID KREISSIG, AND M. 
GoLoBAUM (Bonn): Reasons for failure in non- 
drainage operations 


W. S. Fourps, H. Rem, AND I. A. CHISHOLM 
(Glasgow). Factors influencing visual recovery 
after retinal detachment surgery 


E. W. G. Davies AND M. F. Gunpy (London): 
Failure of visual recovery following retinal sur- 


gery 


G. F. HirroN (San Francisco): Subretinal pig- 
ment migration following cryosurgical retinal re- 
attachment 


W. Boxe, H. HÜBNER, AND W. Scuun (Kiel): 
Failures of prophylactic cryoretinopexy 

D. M. Ropertson AND E. W. D. Norton (Miami): 
Causes of failure in prophylactic treatment of re- 
tinal breaks 


I. BoNiug, E. Oxun, G. P. Jounsron, AnD N. 
ARRIBAS (St. Louis): Xenon photocoagulation vs. 
cryotherapy in the prevention of retinal detach- 
ment 
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Retina Concress. Edited by Ronald C. 
Pruett and Charles D. J. Regan. Engle- 
waqod Cliffs, New Jersey, Prentice-Hall, 
Inc., 1974. Clothbound, 730 pages, table 
of contents, index, over 250 black and 
white figures. $45 


J. E. DowrrNc: Functional organization of the 
vertebrate retina . 


D. M. SNoppERLv, Jr.: Visual processing in the 
primate geniculoscortical system: A brief review 


E. L. Berson: Electroretinographic testing as an 
aid in determining visual prognosis in families 
with hereditary retinal denegerations 


T. Hirose, E. Worr, AND S. Marin: Human 
visual] evoked responses to focal illumination of 
the retina; Clinical applications 


E. Worr AND T. Hirose: Visual sensitivity studies 
in primary retinal detachment and in the fellow 
eye 


O. PoMznRANTzEFF, H. B. FisH, anp C. L. 
SCHEPENS: Wide-angle optical model of the eye 


C. L. ScHEPENS: Developments in ophthalmoscopy 


O. POMERANTZEFF AND L. ScHEPENS: Wide-angle 
camera 


R. L. Dattow ano J. W. McMrzr: Infrared 
photography of the ocular fundus 
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Doppler velocimetry of red blood cells in retinal 
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for the measurement of chorioretinal vascular 
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and intraocular pressure: A fluorophotometric 
study 


W. A, J. VAN Heuven, C. A. SCHAFFER, AND 
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systems for fluorescein angiography 


J. D. M. Gass: Fluorescein angiography: An aid 
to the retinal surgeon 


D. A. Swann: The structure and function of the 
vitreous 


F. I. TOLENTINO, C. L. ScHEPENS, AND O. Po- 
MERANTZEFF: Ádvances in the techniques of vitre- 
ous cavity examination 


R. Ropricuez-Barrios AND M. S. De MÉNDEZ: 
Aid in slitlamp examination of the peripheral 
fundus 


D. J. CorzMAN: Ultrasonic visualization of vitre- 
ous hemorrhage and retinal detachment 
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cylate: Án antidote to the systemic toxic effects 
of atropine-like drugs 


H. C. ZwrNG: Laser photocoagulation in rheg- 
matogenous retinal separation 


W. TASMAN AND K. R. JAEGERs: A retrospective 
study of xenon photocoagulation and cryotherapy 
in the treatment of retinal breaks 
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hesion after thermal injury 
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EpirED By Davip SHocH, M.D. 


AcTA OPHTHALMOLOGICA 


INCREASED VON WILLEBRAND-ANTIHAEMO- 
PHILIC FACTOR A IN DIABETIC RETINOP- 
ATHY. Pandolf, M., Almer, L.-O., and 
Holmberg, L. (Univ. of Lund, Lund, 
Sweden). Acta Ophthalmol. 52:823, 1974. 


The von Willebrand factor-Factor VIII 
(vW-AHF) related protein and the AHF 
(antihaemophilic factor A) activity were sig- 
nificantly higher in patients with diabetic reti- 
nopathy than those without retinopathy. This 
may relate to the increased platelet adhesion 
and aggregation seen in diabetics especially 
those *with retinopathy. (2 figures, 1 table, 21 
reference?) —Marcel Frenkel 


ALBRECHT VON GRAEFES ÁRCHIV 
FUR KLINISCHE UND EXPERI- 
MENTELLE OPHTHALMOLOGIE 


CLINICAL APPEARANCE OF OPTIC DISK 
DRUSEN IN CHILDHOOD. Erkkila, H. (Eye 
Clinic, Univ. Helsinki, Helsinki, Finland). 
Albrecht von Graefes Arch. Klin. Oph- 
thalmol. 193:1, 1975. 


In a series of 50 individuals with optic disk 
drusen diagnosed before the age of 15, the 
anomaly occurred most often in the form of 
an elevation of the whole or one part of the 
optic disk without visible superficial drusen. 
superficial drusen were seen only in 15 of the 
92 eyes with the anomaly. In those 42 subjects 
in whom the anomaly was bilateral, it was sel- 
dom symmetrical. The reduced visual acuity 
found in a few cases could be attributed to 
causes other than the drusen. In ten eyes the 
anomaly was observed to be associated with 
visual field defects. The age distributions of 
the subjects with visual field defects and with 
superficial drusen show that they were more 
common among older children. The superficial 
position of the drusen and the presence of 
visual field defects do not, however, have a 
close cause-and-effect relationship. A cilio- 
retinal artery was observed to co-exist with 
optic disk drusen with a high frequency, i.e. 
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in more than 40%. Other vascular aberrations 
were also noted in association with the optic 
disk anomaly. Neurological symptoms were 
the most common cause for consultation in the 
50 children examined. In more than half of 
the present cases appearance of the optic disk 
had contributed to the suspicion of an intra- 
cranial expansive process. A fallacious simi- 
larity between the elevation of the optic disk 
caused by buried drusen and optic disk edema 
caused by increased intracranial pressure pre- 
sents a problem of differential diagnosis, ex- 
pressly in younger children. (7 figures, 3 
tables, 16 references)—Author’s abstract 


GROSS ANATOMY OF THE VITREOUS BODY. 
(German) Eisner, G. (Univ. Eye Clinic, 
Bern, Switzerland). Albrecht von Graefes 
Arch. Klin. Ophthalmol. 193:33, 1975. 


The anatomical arrangement of vitreous 
structures in human and animal eyes is de- 
scribed on the basis of coinciding findings of 
histological examinations, biomicroscopy and 
the “optical dissection” of unfixed vitreous 
specimens. 

The “funnel” of the primary vascular vitre- 
ous disappears completely during development. 
The vitreous cavity is filled with secondary 
vitreous. Its structure is nearly homogeneous, 
containing “holes” of low density at all sites 
where the structure of a normal inner retinal 
surface 1s altered. 

During postnatal development the secondary 
vitreous forms a new funnel system, consist- 
ing of zones of different density and of mem- 
branelles (vitreous tracts). Before completion 
of this funnel system, destruction of the vitre- 
ous gel begins and confuses the typical ar- 
rangement. Postnatal vitreous structures 1n- 
clude: zones of different density: preretinal 
zone, intermediary zone, retrolental zone; 
holes (of low density) : prepapillary hole, pre- 
foveal hole, prevascular fissures, preanomaly 
holes at the ora serrata, cicatricial holes, de- 
generative holes; vitreous tracts (of high 
density): preretinal tract, median tract, coro- 
nary tract, retrolental tract ("hyaloid" tract). 
The pattern of the “holes” strongly suggests 
that the framework is formed by retinal ele- 
ments. (13 figures, 18 references)—Author’s 
abstract 
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BLACK HYPOPYON: REPORT OF TWO CASES. 
Albert, D. M., Lahav, M., Troczynski, E., 
and Bahr, R. (Dept. Ophthalmol., Yale 
Univ. School Med., New Haven, Conn.). 
Albrecht von Graefes Arch. Klin. Oph- 
thalmol. 193:81, 1975. 


Two patients are described in whom black 
hypopyon and black keratic precipitates oc- 
curred as a result of intraocular melanoma. In 
one instance the hypopyon was due to a clini- 
cally unsuspected primary choroidal melanoma 
in an eye with opaque media; in the second 
case the tumor was metastatic to the uvea 
from a cutaneous melanoma. Histological ex- 
amination showed the hypopyon to be com- 
posed of pigment-laden macrophages and neo- 
plastic melanoma cells. (9 figures, 18 refer- 
ences )—Author’s abstract 


AMERICAN JOURNAL OF 
MEDICAL SCIENCES 


GRAVES’ DISEASE WITH UNUSUAL OPHTHAL- 
MOLOGIC MANIFESTATIONS. Geltman, E., 
Weinberg, U., and Shenkman, L. (Dept. 
Med. N.Y. Univ. School Med., New 
York, N.Y.). Am. J. Med. Sci. 268:169, 
1974. 


This report describes a patient with unusual 
ophthalmologic complications of Graves' dis- 
ease. At the age of 56, the patient developed 
retinal vein thrombosis, and one year later 
optic atrophy of the other eye. Subsequently 
he developed the more commonly described 
signs of Graves’ ophthalmopathy, including 
exophthalmos, stare, lid lag, and chemosis. 
The findings in this patient suggest that 
retinal vein thrombosis may occur in Graves’ 
disease, and that optic neuritis may develop 
in the absence of more obvious signs of oph- 
thalmopathy. (4 figures, 15 references)— 
Authors’ abstract 


AMERICAN JOURNAL OF 
ROENTGENOLOGY 


ROENTGENOGRAPHIC ANALYSIS OF ARTERIO- 
VENOUS MALFORMATIONS OF THE OCCIPI- 
TAL LOBE. Troost, B. T., and Newton, 
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T. H. (Dept. Neurol. Surg., Univ. Cali- 
fornia Med. Ctr., San Francisco, Calif.). 
Am. J. Roentgenol. 122:538, 1974. . 


Roentgenographic and clinical features of 
25 cases of arteriovenous malformations of 
the occipital lobe are summarized. 

Occipital apoplexy and occipital epilepsy are 
the cardinal signs of occipital arteriovenous 
malformations. The most common presenting 
sign, however, is a Homonymous visual field 
defect. Size of the malformation does not 
correlate with presence of visual field defect. 
(5 figures, 1 table, 11 references)——Authors' 
abstract 


ARTERIOGRAPHIC TOPOGRAPHY OF ORBITAL 
LESIONS. Rothman, S. L. G., Kier, E. L., 
Allen, W. E., and Pratt, A. €. (Dept. 
Radiol, Yale Univ. School Med., New 
Haven, Conn.). Am. J. Roentgenol. 122: 
607, 1974. z 


A topographic analysis of the vascular al- 
terations of orbital mass lesions is presented. 

The orbit is divided into six zones and 
lesions in these zones are correlated with spe- 
cific changes involving the ophthalmic artery 
and its branches. With this information many 
intraorbital lesions can be defined. (16 figures, 
1 table, 25 references )—Authors’ abstract 


ARCHIVES OF OPHTHALMOLOGY 


OPTIC NERVE ANOMALIES IN BASAL EN- 
CEPHALOCELE. Goldhammer, Y., and 
Smith, J. L. (Bascom Palmer Eye Inst., 
Miami, Fla.). Arch. Ophthalmol. 93:115, 
1975. 


Basal encephalocele should be suspected in 
a child when hypertelorism, defect of the 
bridge of the nose, and other midfacial anom- 
alies are present. Optic nerve anomalies may 
occur with basal encephalocele. Those previ- 


, ously described are pale disks, coloboma of 


the optic nerve head, and pit of the optic disk. 
Two additional disk anomalies that are ztssoci- 
ated with basal encephalocele are megalopa- 
pilla and optic nerve dysplasia. A mass in the 
nose or nasopharynx under these circum- 
stances is most likely an encephalocele and 
biopsy is contraindicated. (5 figures, 26 refer- 
ences )—Authors’ abstract 
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CANADIAN MEDICAL 
ASSOCIATION JOURNAL 


STICKLER'S SYNDROME (HEREDITARY PRO- 
GRESSIVE ARTHRO-OPHTHALMOPATHY ). 
Popkin, J. S., and Polomeno, R. C. 
(Montreal Children’s Hosp., Montreal, 
Quebec). Can. Med. Assoc. J. 111:1071, 
1974, ° 


The clinical features of Stickler's syndrome 
are described in two families with a total of 
22 affected members and compared with those 
of the three previously reported families. Pro- 
gressive joint degeneration (8595), myopia 
(83%) and retinal detachment (61%) are 
the most frequent manifestations. Cleft palate 
(28%, micrognathia (17%) and sensori- 
neural hearing loss (9%) are also liable to 
occur in affected individuals. Inheritance is 
autosomal dominant with virtually complete 
penetrance, Genetic counseling is extremely 
important and relatively straightforward since 
most of the findings are manifest 1n the first 
two decades of life and represent severe in- 
capacities to the affected families. All six of 
the affected individuals tested had increased 
urinary hydroxyproline excretion, a feature 
that may lead to earlier postnatal and possibly 
prenatal diagnosis. (8 figures, 1 table, 8 refer- 
ences )—-Authors’ abstract 


JAPANESE JOURNAL OF 
OPHTHALMOLOGY 


PRERETINAL MACULAR FIBROSIS: A CLINICAL 
AND FLUORESCEIN ANGIOGRAPHIC PRESEN- 
TATION. Shimizu, K., Yokochi, K., and 
Ohmi, E. (Dept. Ophthalmol., Gunma 
Univ., Osaka, Japan). Jap. J. Ophthalmol. 
18:381, 1974. 


Preretinal macular fibrosis appears to be an 
entity distinct from the vitreoretinal adhesion 
syndrome. In contrast to the latter, primary 
preretinal macular fibrosis has a very slight 
diminution of vision and although there may 
be spree tortuosity of retinal vessels in the 
affected area, there is no new vessel formation 
nor altered permeability of retinal vessels. 
The basic process is an invasion and prolifera- 
tion of retinal glia on the retinal surface in 
the presence of detached vitreous. Secondary 
preretinal macular fibrosis can occur in associ- 
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ation with central retinal vein obstruction, 
diabetic retinopathy, cystoid macular edema 
and central serous retinopathy following 
photocoagulation. In these cases, the central 
visual acuity may be reduced because of the 
primary disease process. (10 figures, 1 table, 
15 references)—David Shoch 


KLINISCHE MONATSBLATTER FUR 
AUGENHEILKUNDE 


ASPIRATION OF DISLOCATED LENSES IN CHIL- 
DREN AND IN YOUNG PERSONS. (German) 
Sautter, H., Schroeder, W., and Nau- 
mann, G. (Univ. Eye Clinic, Hamburg, 
Germany). Klin. Monatsbl. Augenheilkd. 
165:386, 1974. 


To treat dislocated lenses in patients four 
to 21 years old a knife needle incision 1s made 
at the limbus and a small opening in the an- 
terior lens capsule. The lens cortex is aspi- 
rated leaving only the anterior and posterior 
lens capsule behind. No complications were 
seen in 33 eyes so treated. The procedure 1s 
recommended if total dislocation is imminent 
or if visual acuity falls below 20/40. (3 fig- 
ures, ] table, 22 references)-—David Shoch 


ACUTE CIRCULATORY DISTURBANCES OF THE 
OPTIC NERVE. (German) Bastian, G. O., 
Mautner, W., and Piper, H. F. (Eye 
Clinic, Lübeck, Germany). Klin. Mo- 
natsbl. Augenheilkd. 165:427, 1974. 


The ocular findings in 16 patients with cir- 
culatory disturbances of the optic nerve are 
listed. The chief characteristic appears to be 
a loss of the inferior half of the visual field, 
particularly a loss of the inferior nasal field. 
This may or may not be associated with pallor 
of the superior half of the disk. Relapses in 
the same eye were not observed. (9 figures, 1 
table, 21 references) —David Shoch 


OCULAR MANIFESTATIONS IN ALPORT’S SYN- 
DROME. (German) Hochgesand, P., Stein- 
bach, P. D., and Straub, E. (Univ. Eye 
Clinic, Mainz, West Germany). Klin. 
Monatsbl. Augenheilkd. 165:447, 1974. 
Alport’s syndrome is familial, inherited 


nephropathy with a disturbance of amino acid 
metabolism. Twenty percent of the patients 
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show ocular malformations. The most com- 
mon ocular involvement is a dystrophy of the 
retina, although in the mild forms there may 
be no visible ophthalmoscopic changes but 
even here there are changes in the EOG. The 
retinopathy appears to be primarily in the 
pigment epithelium. (6 figures, 8 references) 
—David Shoch 


BANDAGES AFTER  SQUINT OPERATIONS. 
(German) Aichmair, H., and Abel, J. O. 
(Univ. Eye Clinic, Vienna, Austria). 
Klin. Monatsbl. Augenheilkd. 165:486, 
1974. 


The eyes of 109 patients were bandaged 
after squint surgery and a similar group of 
109 patients were allowed to go without 
bandages. There were no cases of wound in- 
fection in either series and the conjunctiva 
was not more irritated in the group without 
bandages. Furthermore, the functional results 
appeared to be a little better in the group 
without any bandages. (1 table, 8 references) 
—David Shoch 


CONTRIBUTION TO THE DIFFERENTIAL DIAG- 
NOSIS OF ISOLATED VISUAL FIELD DEFECTS 
WITH SPECIAL CONSIDERATION OF OPTIC 
NEURITIS. (German) Hoffmann, K., and 
Sipos, J. (Univ. Eye Clinic, Hannover, 
West Germany). Klin. Monatsbl. Augen- 
heilkd. 165:739, 1974. 


In a large group of patients with multiple 
sclerosis there were 222 who had optic neu- 
ritis. However in eight of these it was found 
that the loss of vision was due to other 
causes. In four cases there was a meningioma 
of the tuberculum sellae, in two cases a cranio- 
pharyngioma and one case each of adenoma of 
the hypophysis and aneurysm of the internal 
carotid artery. It was only by meticulous re- 
petitive field testing that the chiasmal lesion 
in each case was found. The authors point out 
the necessity of repetitive testing in patients 
who have had a diagnosis of optic neuritis due 
to multiple sclerosis since occasionally these 
patients may in fact have other causes for 
their loss of vision. (4 figures, 16 references) 
-—David Shoch 


RETINAL VEIN OCCLUSION. (German) 
Mehlan, J., Eichler, J., and Jenssen, R. 
(Univ. Eye Clinic, Rostock, East Ger- 
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many). Klin. Monatsbl. 


165:785, 1974. 


A clinical investigation was pursued in 
group of 254 patients with retinal venous « 
clusions. The most common cause found ( 
43% of these patients) was hypertensit 
The next largest group suffered from arter 
sclerosis. Only 17295 had diabetes. (5 tab! 
87 references)—David Shoch 


Augenheill 


REGULAR ECHOGRAPHIC AXIAL MEASUR 
MENTS OF THE EYE FOR CONTROLLING TI 
IOP REGULATION IN HYDROPHTHALMU 
(German) Buschmann, W., and Blut 
K. (Eye Clinic, Humboldt Univ., Bert 
Germany). Klin. Monatsbl. Augenheilk 
165:878, 1974. : x 


The intraocular pressure may sometimes 
misleading in congenital glaucoma because 
is measured with the child asleep and t 
authors feel that normal values under anı 
thesia are perhaps not the same as withc 
anesthesia. Therefore, they suggest that 
added measurement might be regular ecl 
graphic axial determinations to see wheth 
the eye is enlarging. (1 figure, 1 table, 
references)—David Shoch 


OPHTHALMIC RESEARCH 


RADIATION CATARACT AND MITOSIS. Worg! 
B. V., and Rothstein, H. (Dept. Zoolog 
Univ. Vermont, Burlington, Vt.). Op 
thalmic Res. 7:21, 1975. 


X-irradiation of frog eyes with natural a 
experimentally induced differences in lentic 
lar mitotic activity reveals cataractogenesis 
be dependent on the proliferative activity 
the germinative zone of the lens epitheliu 
It has also been found that Go cells are sui 
ciently vulnerable to x-rays to cause opac: 
if cell division is allowed to occur follow: 
irradiation. In every case of x-ray-induc 
lens opacification, a disruption of the radi: 
ing columns shows a strong correlation, to t 
severity of the associated cataract. . 

It is suggested that lens cell damage fr« 
ionizing radiation is transduced by mito: 
and expressed as an opacity by subseque 
errant fiber genesis. (3 figures, 1 table, 
references )—Authors’ abstract 
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SUSTAINED RELEASE OF ANTIBIOTICS FROM 
SCLERAL BUCKLING MATERIALS. Refojo, 
M. F., and Thomas, D. A. (Retina Foun- 
dation, Boston, Mass.). Ophthalmic Res. 
7:33, 1975. 


Gelatin and silicone rubber implants which 
were impregnated with commercial and labora- 
tory preparations of lincomycin and chloram- 
phenicol successfully inhibited growth of a 
laboratory strain of Sarcina lutea for three to 
four days. The authors concluded that the use 
of such impregnated implants might decrease 
the possibility of infection in retinal detach- 
ment surgery. (7 figures, 10 references)— 
Barton L. Hodes 


EFFECT OF VARIOUS STAGES OF CRYOPRESER- 
VATIONS ON THE VIABILITY OF CORNEAL 
ENDOTHELIUM. Basta, L., Bourne, W. M., 
and Blodi, F. C. (Dept. Ophthalmology, 
Univ. Mosp., Iowa City, Iowa). Ophthal- 
mic Res. 7:133, 1975. 


The effect of various stages of the Capella 
method of cryopreservation on corneal endo- 
thelium was tested in nine rabbit eyes. The 
controls, as well as the stage prior to freez- 
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ing, did not have any demonstrable effect on 
alkaline phosphatase, acid phosphatase and 
succinic dehydrogenase enzymatic activity. 

The state of thawing following freezing de- 
creased histochemical activity for the three 
enzymes substantially in comparison to contro] 
specimens. In none of the cases was histo- 
chemical activity abolished completely for any 
of the studied enzymes. (6 figures, 1 table, 
13 references) —Authors' abstract 


INFLUENCE OF SOFT CONTACT LENS SOLU- 
TIONS ON RABBIT CORNEAS. Dreifus, M., 
and Wobmann, P. (Univ. Eye Clinic, 
Zurich, Switzerland). Ophthalmic Res. 
7:140, 1975. 


Commercially prepared soft (hydrophilic) 
contact lens storage solutions designed to dis- 
infect the lenses caused pathologic changes in 
all studied rabbit corneas. Epithelial cell 
vacuolization, intercellular edema, and break- 
ing of some desmosomes were found by elec- 
tron microscopy and attributed to concentra- 
tion of bacteriostatic chemicals in the lenses. 
It is suggested that physiologic bacteriostatic 
agents such as lysozyme would be preferable 
agents for disinfecting hydrophilic lenses. (8 
figures, 21 references )—-Barton L. Hodes 
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COLOMBIAN SOCIETY OF OPHTHALMOLOGY: 
17tH BIENNIAL CONGRESS 


The Colombian Society of Ophthalmology will 
hold its 17th Biennial Congress at the Tequendama 
Hotel, Bogota, Colombia, Aug. 3-6, 1975. For addi- 
tional information, write Alvaro Rodriguez, M.D., 
Apartado Aereo 51632, Bogota, Colombia. 


EvE-BANK ASSOCIATION OF AMERICA, ÍNC.: 
SCIENTIFIC PROGRAM 


The Eye-Bank Association of America will hold 
a scientific program Sept. 21, 1975, from 9 A.M. to 
noon at the Sheraton-Dallas Hotel, Dallas, Texas. 
Papers relating to research in corneal transplanta- 
tion and eye bank techniques are solicited, For fur- 
ther information, write R. D. Richards, M.D., 
Department of Ophthalmology, University of Mary- 
land Hospital, Baltimore, MD 21201. 


RETINA FouNDATION: ViTREOUS CoNGRESS 


The Eye Research Institute of Retina Foundation 
will sponsor a vitreous congress at the Copley Plaza 
Hotel, Boston, June 5-7, 1975. 'Topics to be discussed 
include the various aspects of vitreous surgery as 
well as the latest technological advances for the 
management of common macular and circulatory 
disorders. For further information, write H. Mac- 
Kenzie Freeman, M.D., Eye Research Institute of 
Retina Foundation, 20 Staniford St, Boston, MA 
02114. 


Epwanp S. Harkness EYE INSTITUTE: 
SIXTH ANNUAL COURSE AND 
37TH ANNUAL ALUMNI MEETING 


The Edward S. Harkness Eye Institute will hold 
its Sixth Annual Course and 37th Annual Alumni 
Meeting, "Clinical value of advanced ophthalmic 
technology," Nov. 12-14, 1975. For further informa- 
tion, write Jose M. Ferrer, M.D., Associate Dean, 
College of Physicians and Surgeons, Columbia Uni- 
versity, 630 W. 168th St, New York, NY 10032. 


PuERTO Rico OPHTHALMOLOGICAL 
ASSOCIATION: ANNUAL SuMMER MEETING 


The Puerto Rico Ophthalmological Association 
will hold its Annual Summer Meeting July 25-27, 
1975, at the Cerro-Beach Hotel, Dorado, Puerto 
Rico. Speakers will include: Robert S. Jampel, 
Peter Ballen, Robert S. Coles, Paul Henkind, 


Thomas H. Pettit, Felix Sabates, and Abraham 
Schlossman. Hotel accommodations should be made 
directly with the Cerromar Hotel. Registration fee 
is $75; checks should be made payable to Annual 
Ophthalmology Convention of Puerto Rico and ad- 
dressed to Caleb Gonzalez, M.D., Cond. El Centrol, 
Suite 1502 Penthouse, Munoz Rivera 500, Hato Rey, 
PR 00018. 


CENTER PAVILION HOSPITAL: ADVANCE 
CouRsE IN OPHTHALMIC MICROSURGERY 


An advanced course in ophthalmic microgurgery 
will be held July 24-26, 1975, at the Cenfer Pavilion 
Hospital, 1700 Holcombe Blvd., Houston, Texas. 
The course director is Louis J. Girard. The fee for 
the course is $500 with a 10% discount offered to 
those registering prior to July 5, 1975. «The course 
is limited to 30 participants. For further information, 
write Louis J. Girard, M.D., 1700 Holcombe Blvd., 
Houston, TX 77025. 


New YORK OPHTHALMOLOGICAL 
FOUNDATION, INC.: INTRACAMERAL 
LENS COURSE 


The New York Ophthalmological Foundation, 
Inc., will sponsor a series of two-day practical, in- 
structional courses on intracameral lenses presented 
by the faculty of the Department of Ophthalmology 
of the New York Medical College to be held at 
Flower and Fifth Avenue Hospitals, New York 
City, June 6 and 7, Oct. 3 and 4, and Dec. 12 and 13, 
1975. The faculty includes: Miles A. Galin, Kenneth 
R. Barasch, Irving Baras, Stephen A. Obstbaum, 
and Vivien Boniuk. The fee for the course, limited 
to four participants, is $1,500. The course meets the 
criteria for 20 credit hours in Category II of the 
American Medical Association. For further infor- 
mation, write New York Ophthalmological Founda- 
tion, Inc., c/o Department of Ophthalmology, New 
York Medical College, 1249 Fifth Ave., New York, 
NY 10029. 


CASE WESTERN RESERVE: OPHTHALMIC 
MICROSURGERY COURSE 


Case Western Reserve University will sponsor a 
basic course in ophthalmic microsurgery June 5-7, 
1975. Each participant will have his own micsoscope 
and the emphasis will be on actual surgical practice 
with didactic presentations held to a minimum. 
Guest faculty members are Noel Rice, from Moor- 
fields Eye Hospital, and Peter Watson, from Cam- 
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bridge, England. Tuition is $400. For further infor- 
mation, write William J. Reinhart, M.D., Case West- 
ern Reserve University, 2065 Adelbert Rd., Cleve- 
land, OH 44106. 


UNIVERSITY OF lOWA: SYMPOSIUM 
ON CATARACTS 


The Department of Ophthalmology of the Uni- 
versity of Iowa will sponsor an International Sym- 
posium on Cataracts, honoring P. Boeder, professor 
emeritus, in Iowa City, Iowa, Nov. 13-15, 1975. The 
symposium will consider evaluation of visual func- 
tion, operative management, and optical rehabilita- 
tion. For further information, write Hansjoerg E. 
Kolder, M.D., Department of Ophthalmology, Uni- 
versity of Iowa, Iowa City, LA 52242. 


PACIFIC MEDICAL CENTER: SYMPOSIUM 
ON RETINAL DISEASE 


The" Department of Ophthalmology of Pacific 
Medical Cénter will sponsor a Symposium on Ret- 
inal Disease honoring Dohrmann K. Pischel Oct. 24 
and 25, 1975, at the Fairmont Hotel, San Francisco. 
For further information, write John C. Cavender, 
M.D., Department of Ophthalmology, Pacific Medi- 
cal Center, 2340 Clay Street, San Francisco, CA 
94115. 


ST. Manv's HOSPITAL, SAN FRANCISCO: 
MACULA CONFERENCE 


The Retina Research and Education Fund and 
Laboratory of St. Mary's Hospital, San Francisco, 
will present a two-day comprehensive course on the 
macula Oct. 31 and Nov. 1, 1975, at the Hyatt, Union 
Square, San Francisco. Guest faculty includes: 
Emanuel Rosen, Kurt Gitter, Maurice Rabb, Thomas 
Burton, Chris Zweng, Hunter Little, John Justice, 
Lawrence Yannuzzi, Steve Ryan, Brooks Crawford, 
and Howard Schatz. The fee for the course is $135; 
$60 for residents and technicians (includes luncheons 
and evening reception). For further information, 
write Howard Schatz, M.D., Course Director, 3637 
Sacramento St, San Francisco, CA 94118. 


PAcIFIC MEDICAL CENTER: 
STRABISMUS CONFERENCE 


The Department of Ophthalmology of Pacific 
Medical Center will give a postgraduate conference 
on strabismus at the Fairmont Hotel, San Francisco, 
Nov. 6 and 7, 1975. The conference will emphasize 
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new physiologic information, clinical tests, and surgi- 
cal approaches. Philip Knapp will be the invited 
guest speaker and the conference faculty will in- 
clude: Arthur Jampolsky, Henry S. Metz, Arthur 
Rosenbaum, and Alan B. Scott. For information, 
write Continuing Education, Pacific Medical Center, 
P.O. Box 7999, San Francisco, CA 94120. 


TRANSACTIONS OF THE ÜPHTHALMOLOGICAL 
SOCIETIES OF THE UNITED KINGDOM 


The Transactions of the Ophthalmological Socic- 
ties of the United Kingdom will be published in four 
separate parts: Part 1, The Annual Congress of the 
Ophthalmological Societies of the United Kingdom 
(held in April, published in the autumn); Part 2, 
The Oxford Congress (held in July, published in the 
winter); Part 3, The Cambridge Symposium, “The 
eye in connective tissue disease” (held in September, 
published in the following spring); and Part 4, 
Papers from the Irish, Scottish, and provincial so- 
cieties, reports from affiliated world organizations. 
and the annual index (published in the summer). 
The price for the four parts is $25. The Transac- 
tions may be ordered from the Subscription Man- 
ager, Professional and Scientific Publications, 
B.M.A. House, Tavistock Square, London WCI 
9J R England. 


INTRAOCULAR LENS COUNCIL 


During the second annual mid-winter meeting of 
the Contact Lens Association of Ophthalmologists 
(CLAO), Oliver H. Dabezies, Jr., president of 
CLAO, announced the formation of an Intraocular 
Lens Council within CLAO. The new council gives 
a forum to all colleagues interested in this new area 
of ophthalmology. The new council is headed in its 
organizational phase by Richard P. Kratz, and Jack 
Hartstein; Claes H. Dohlman and Richard C. Trout- 
man are consultants to the council, For further in- 
formation, write G. Peter Halberg, M.D., F.A.C.S,, 
Vice-President, CLAO, Public Interest, 40 W. 77th 
St., New York, N Y 10024. 


PERSONAL 


Joan F. WILSON 


John F. Wilson, C.B.E., M.A., director of the 
Commonwealth Society for the Blind and president 
of the International Agency for the Prevention of 
Blindness was knighted by Queen Elizabeth IJ, Jan. 
1, 1975. He was director of the Royal Common- 
wealth Society for the Blind during 1973 and 1974. 
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FIVE-YEAR OPHTHALMIC MEETING CALENDAR 


For listings, write Bruce E. Spivey, M.D., Professor and Chairman, Pacific Medical Center, Depart- 
ment of Ophthalmology, P.O. Box 7999, San Francisco, CA 94120. 


1975 
May 29-31 
JUNE 14-19 
JULY 1-3 
AUGUST 3-6 
SEPTEMBER 21-25 
OCTOBER 5-11 
13-17 
16-19 
19-24 
NOVEMBER 2-6 
29-Dec. 4 

1976 
ÅPRIL 5-9 
May 7-10 
14-16 
16-21 
JUNE 13-19 
26-JULY 1 
SEPTEMBER 12-16 
OCTOBER 11-15 
21-24 
NOVEMBER 11-15 
DECEMBER 4-8 

1977 
APRIL 24-28 
Mav 15-20 
30-TUNE 1 
JUNE 18-23 
OCTOBER 17-21 
NOVEMBER 6-10 
DECEMBER 4-7 

1978 
May 14-21 
29-31 
OCTOBER 16-20 
NOVEMBER 5-9 
(tentative) 

1979 
May: 28-30 
OCTOBER 22-26 
NOVEMBER 4-8 


American Ophthalmological Society 

American Medical Association, Annual Convention 

International Orthoptic Congress 

17th Congress of the Colombian Ophthalmological Society 

American Academy of Ophthalmology and Otolaryngolog¥ 

World Medical Association Annual Meeting 

American College of Surgeons, Clinical Congress 

American Board of Ophthalmology 

Tenth Congreso Argentino de Oftalmologia 

Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 

American Medical Association, Clinical Convention 


European Congress of Ophthalmology 

American Board of Ophthalmology 

American Ophthalmological Society 

Pacific Coast Oto-Ophthalmological Society 

Club Jules Gonin Meeting 

American Medical Association, Annual Convention 
American Academy of Ophthalmology and Otolaryngology 
American College of Surgeons, Clinical Congress 
American Board of Ophthalmology 

Association of American Medical Colleges 
American Medical Association Clinical Convention 


Pacific Coast Oto-Ophthalmological Society 

Instituto Barraquer VII International Course 

American Ophthalmological Society 

American Medical Association Annual Convention 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 

American Medical Association, Interim Convention 


International Congress of Ophthalmology Concilium 
Ophthalmologicum Universale 

American Ophthalmological Society 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges 


American Ophthalmological Society 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 
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The wetter the bt 


-.. for long-lasting comfort 
in treating dr V eyes. An artificial tear preparation should quis 


cover and thoroughly wet the cornea; and stay in — 

the eye for extended periods to provide long-lasting — 

comfort. a 
That's what Isopto® Tears offers. 

e Hydroxypropyl Methylcellulose, 0.5% — the active 
ingredient in Isopto Tears — is an excellent wetting 
agent and experimental work with humans has 
shown that it stays in the eye longer than aqueous j 
solutions or 1.4% polyvinyl alcohol (PVA).* | 


Isopto 
Tears 


hydroxypropyl 
methylcellulose, 0.596 















. . . and Ultra Tears?" (hydroxypropyl s 
methylcellulose 1%)— a higher viscosity artificial 

tear for maximal lubricating action in more | 
serious tear deficiencies. | 
Isopto& Tears/Ultra Tears TM — Active: H 

Methylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.01%. Warning: If irritation persists or increases, discontinue use. 
Dosage: Topically 1 or 2 drops in the eye(s) 3 times daily, or as 
needed. Available: 15 cc Drop-Tainer® dispenser and 30cc 
Drop-Tainer® economy dispenser. 


*Linn, M. L. and Jones, L. T.: Amer. J. Ophthal. 65: 76, 1968. 1 













Alcon Laboratories, Inc. Fort Worth, Texas 76101 















The Department of Ophthalmology 
at 


The University of lowa 


sponsors an 
International Symposium 


CATARACTS. 


Evaluation of Visual Function 
Operative Management 
Optical Rehabilitation 


honoring 


P. Boeder, Ph.D. 
Professor Emeritus 


in 
lowa City, lowa 
November 12-15, 1975 


Organized by Hansjoerg E. Kolder, M.D. in 
collaboration with eminent physiologists, 
surgeons and optical scientists, among 
them Drs. Alpern, Binkhorst, Dodt, Emery, 
Enoch, Mackensen, McPherson, Peyman, 
Se ab Safir, Schober, Shoch, Soper, West- 
eimer. 


Columbia niversity 
College of JObpsicians 
and Surgeons 
NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


A POSTGRADUATE COURSE IN 


ULTRASONIC TOMOGRAPHY OF THE EYE 
AND ORBIT 


Friday and Saturday May 30 and 31, 1975 


Under the Direction of 
D. Jackson Coleman, M.D. 


Faculty: Richard L. Dallow, M.D. 
Frederic L. Lizzi, D. Eng. Sci. 


$150.00 


For information and application write Jose 
M. Ferrer, Jr., M.D., Associate Dean, 630 
West 168th Street, New York, New York 
10032. 
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Piloecar’ 


Tvin Pack . 


(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl! methyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine, contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution con- 
taining potassium chloride, boric acid and e 
sodium carbonate. 

ACTION: As a miotic for treatment of Sfaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatment of 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While*the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means, i.e.. Pilocar, for at least 12 
hours prior to emergency surgery. 

WARNING: For topical ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles— 0.5%, 1%, 2%, 3%, 4% and 6% pilocar- 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same ° * 
concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. mem 
San German, Puerto Rico 00753 COS-139 


The 


Glaue Oma __ 


Cost is a troubling concern for today’s 
senior citizens. And cost of long-term 
medication can be especially worrisome for 
the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar" Twin Pack. 


Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. 


Pilocar Twin Pack 





bottles of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over z single 
30 ml. size bottle. Patients can pack one in 
their pocket or handbag...leave one 
conveniently at home. 

Also, the small bottles help maintain 
sterility of the solutions. 

In short, it’s easy to see how patient 
dividends add up with Pilocar Twin Pack. 





(pilocarpinc hydrochloride) 


classic for the cost-conscious 


Please see brief summary on opposite page. 
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6th Annual Course 
and 


37th Annual Alumni Meeting 
of the 


EDWARD S. HARKNESS EYE INSTITUTE 


College of Physicians and Surgeons 
Columbia University 
New York, New York 
November 12, 13, 14, 1975 


CLINICAL VALUE OF ADVANCED OPHTHALMIC TECHNOLOGY 


The program will include detailed discussion on the clinical value of advanced ophthalmic 
technology in: phakoemulsification and surgical microscopes, computerized tomography 
(EMI), retinal function studies, fluorescein angiography, automated refraction, intraocular 
lenses, photocoagulation, keratoprostheses, vitreous surgery, ultrasonography, cid air 
tonometry. Registration fee $165. For further information and application form, please 
write to: 

Jose M. Ferrer, M.D., Associate Dean 


College of Physicians and Surgeons 
Columbia University 
New York, New York 10032 


The Joint (Commission on Allied Health 
Personnel in Ophthalmology 


INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW asa 
Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. Examination may be waived for the 
Ophthalmic Assistant-B who meets certain criteria. The oral/ practical test for Ophthalmic 
Technicians is given in September at the annual meeting of the Joint Commission on 

Allied Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


JOINT COMMISSION ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 
1575 University Avenue 
St. Paul, Minnesota 55104 
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LENS IMPLANT INSTRUCTIONAL SYMPOSIUM | 


SPONSORED JOINTLY BY 

BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 

i AND 

ST. FRANCIS HOSPITAL 

MIAMI BEACH, FLORIDA 

DECEMBER 7-10, 1975 
AMERICANA HOTEL 








® MIAMI BEACH, FLORIDA 
FACULTY 
* Douglas Anderson, M.D. Turgot Hamdi, M.D. 
Cornelius Binkhorst, M.D. Henry Hirschman, M.D. 
D. Peter Choyce, M.D. Norman Jaffe, M.D. 
Henry Clayman, M.D. Richard Kratz, M.D. 
Robert Drews, M.D. Edward Norton, M.D. 
Lee Duffner, M.D. Norman Sanders, M.D. 
Miles Galin, M.D. Dennis Shepard, M.D. 
J Donald Gass, M.D. Jan Worst, M.D. 
PURPOSE 


Registrants will be instructed in the indications and various methods of 
lens implantation by European and American pioneers in the technique. 
Complications will be discussed by experts in the various sub-specialties 
of ophthalmology. Information will be provided on federal regulations, 
informed consent and the sources of the various lens types commercially 
available. 


REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN JAFFE, M.D. — HENRY CLAYMAN, M.D. 


For information write to: 


Henry Clayman, M.D. 
1680 Meridian Avenue 
Miami Beach, Florida 33139 


Make checks payable to: 
BASCOM PALMER-ST. FRANCIS SYMPOSIUM 





DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ILLINOIS ABRAHAM LINCOLN SCHOOL OF MEDICINE 


ANNOUNCES 


A THREE DAY VITREOUS COURSE 


TO BE HELD JUNE 24-26, 1975 


Curriculum will encompass the practical aspects of vitreous surgery including 
indications, instrumentation, surgical techniques and practical experience. 


On June 24 and 25 a series of lectures will be held for those who wish limited 
participation. Time 8 a.m. to noon. 


Supervised animal surgery will be provided for those enrolling in entire course. 
Registration Fee for Entire Course—$500 Lecture Series Only—$50 a day 


Faculty: 
Gholam A. Peyman, M.D.—Program Chairman and Course Director 
Morton F. Goldberg, M.D. 
David J. Apple, M.D. v 
Felipe Huamonte, M.D. 
Michael Goldbaum, M.D. 
James E. Puklin, M.D. 


For acditional information 
Ms. Janet Nugent, 1855 West Taylor Street, Chicago, Illinois 60612 


ADVANCED COURSE IN PHACO-EMULSIFICATION 


Donald L. Praeger, M.D., F.A.C.S. 
and Harold A. Schneider, M.D. 


This is open only to ophthalmic surgeons previously trained in the Cavitron/ 
Kelman phaco-emulsification procedure. 


Curriculum will include: 


—Live surgery with individual direct —TV tapes of all facets of 
observation of cases and O.R. TV. procedure—Management of 
—Lectures with slides pre-operative, operative and 
—Movies post-operative complications 
—Printed lectures —Planned extracapsular surgery 
—Special applications of phaco-emulsification and other procedures. 


Enrollment limited. For information contact: 


Mrs. Terri Rose, R.N. (Re: Advanced PEM Course) 
9 Fulton Avenue 
Poughkeepsie, New York 12603 (914) 454-2510 



















HERE'S A GREAT WAY 
TO GET ACQUAINTED.. 


May be the best idea you ever ran 
into. You know that you'll eventually 
get into fitting from your own inven- 
tory. It'S a really efficient way to run 
your practice. 


If you've been putting it off because 
of the high start-up cost 


s “STARTER” 
ING SET 


Da İs your low-cost* way 
p to get acquainted 
without delay. 


| Be jj a 
INVENIT 














* For about 1/6 the cost 
of the complete 500-lens set, 
you can begin now reaping the ben- 


efits of this system. 


Lenses packaged 
ndividually in color 
coded and labeled plastit 
jackets. in handsome wooden 
desk-top ches! with personalized 
engraved nameplate 








CONTENTS 


90 FINISHED CONTACT LENSES — #1 GRAY, CONFORM-A-SPHERIC* aspheric periphery 
5mm. wide, all lenses 8.8mm. or 8.3mm. in diameter. 


NO. LENSES B.C. RANGE (DIOPTERS) POWER PURPOSE 
77 42.50 thru 44.00 -1.00 thru -3.50 DIAGNOSTIC 
25 Diopter Steps 25 Diopter Steps & INVENTORY 
41.00 thru 42.25 & -3.00 Diopter for 
13 44.25 thru 45.75 each Base Curve DIAGNOSTIC 
25 Diopter Steps in this group. 


This set may be expanded to either a 260 or 500-lens IFS set at any time, at cost of addi- 
tional lenses only. A formica drawer cabinet will be furnished at no charge when the set 
is expanded. e Le, 
*TRADE MARK For Complete Information. Call TOLL FREE fci à 


1-800-446-8105 me: 


IN VIRGINIA. 1-800-582-8346 
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DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 
it. Complete with carrying case. 


Available from your contact lens laborctory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 


Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 








Alpha Chymar® 
(STERILE CHYMOTRYPSIN) 
FOR OPHTHALMIC USE 


DESCRIPTION Each vial of ALPHA CHY MAR® 
(Sterile Chymotrypsin) contains 750 N.F. 
Units of chymotrypsin. A vial containing 10 
mi. of Sodium Chloride Injection U.S.P. is 
provided as ALPHA CHYMAR® DILUENT. 


ACTION Dissolution of zonular fibers at- 
tached to the lens by proteolytic enzymatic 
action. 


INDICATION ALPHA CHYMAR® (Sterile Chy- 
motrypsin) is indicated for enzymatic zonu- 
lysis for intracapsular lens extraction. 


CONTRAINDICATIONS High vitreous pres- 
sure and a gaping incisional wound, con- 
genital cataracts, and patients under 20 
years because of probable lens-vitreous 
adhesion not responsive to alpha-chymo- 
trypsin lysis. 


PRECAUTIONS Instruments and syringes em- 
ployed with preparation and use of solution 
must be free of enzyme inactivating alcohol 
and other chemicals. Excessive heat, such 
as autoclaving, inactivates the enzyme. Do 
not use the solution if it is cloudy or con- 
tains a precipitate. 


ADVERSE REACTIONS Transient increases 
in intra-ocular pressure, moderate uveitis, 
corneal edema and striation have been re- 
ported. Delayed healing of incisions have e 
been reported but has not been wi Da 


DOSAGE AND ADMINISTRATION Using asep- 
tic technique transfer 5 ml. of the ALPHA 
CHYMAR® DILUENT to the vial containing 
ALPHA CHYMARS, The resulting solution 
contains 150 N.F. Units per ml. which is 
equivalent to a 1:5000 dilution of alpha-¢hy- 
motrypsin. The balance of the ALPHA 
CHYMAR® DILUENT may be used to flush 
out the enzyme solution after the zonules 
are digested. 


NOTE: After the operation discard unused 
portion, including the diluent. 


CAUTION: Excessive heat may alter alpha- 
chymotrypsin—do not autoclave the powder 
or reconstituted solution. Do not use if the 
reconstituted solution is cloudy or contains 
a precipitate. 


SUGGESTED PROCEDURE 
(1) Dilate pupils with a suitable mydriatic. 


(2) Either local or general anesthesia may 
be used. 


(3) Make corneoscleral or corneoscleral- 
conjunctival incision. 


(4) Irrigate the posterior chamber (under the 
iris) with about 1-2 ml. of ALPHA CHY- 
MAR? (Sterile Chymotrypsin) solution. 


(5) Perform peripheral or complete iridec- 
tomy or iridotomy. 


(6) Place sutures if not preplaced. (Chromic 
or silk recommended). 


(7) Wait two to fcur minutes then irrigate 
with at least 2 ml. of the unused portion 
of the Diluent, or Sodium Chloride In- 
Jection, U.S.P. 


NOTE: |f the zonules are still intact, 
irrigate with an additional 1-2 ml, of 
ALPHA CHYMAR® solution. This irriga- 
tion may be made through the iridectomy 
opening. After two to four minutes, irri- 
gate with about 2 ml. of Diluent or 
Sodium Chloride Injection U.S.P. and 
attempt lens delivery. 


(8) Extract with erisophake or forceps—tumb- 
ling delivery may be used if desired. 
Forceps should be used with caution to 
avoid possible dislocation of the lens 
posteriorly, 


(9) The pupils may be contracted with a 
suitable miotic. 


A 1:5000 (150 N.F. Units/ml.) dilution has 
been widely used, With experience, how- 
ever, the surgeon may adjust the concentra- 
tion and volume to obtain the optimal effect, 


HOW SUPPLIED ALPHA CHYMAR? is avail- 
able in packages containing one vial of ly- 
ophilized ALPHA CHYMAR® (Sterile Chymo- 
n) ann one vial of ALPHA CHYMAR® 


JAN Armour Pharmaceutical Company 
Phoenix, Arizona 85077 
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THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


6th ANNUAL SCIENTIFIC SESSION 


Sunday, September 21, 1975 8:00 AM to 4:30 PM 
Fairmont Hotel Dallas, Texas 


A.M.A. approved for Continuing Medical Education 


Plan to attend this meeting on the first day of the Academy and hear many as- 
pects of ophthalmic plastic surgery discussed by outstanding men in the field. 


Guest speakers include Lester Cramer, M.D., Plastic Surgery, Setrag Zacarian, 
M.D., Dermatology, and Richard T. Farrior, M.D., Otolaryngology and Maxillo- 
facial Surgery. 


The registration fee before September 1st is $60.00. Registration after thaedate 
will be $75.00. Enrollment limited to 500. 


For more information write: Charles R. Leone, Jr., M.D. 
504 Madison Square Medical Building 
San Antonio, Texas 78215 





For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


Horizontal bar measures heterophoria or heterotropia 
in prism diopters. Vertical bar measures hyper- 
phoria. Both bars useful in orthoptic training. 
Furnished individually or by the pair in leather 
containers. At all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





| THE RODENSTOCK PRISM EXOPHTHALMOMETER 











* FAST AND PRECISE MEASUREMENTS e SEPARATE READING FOR EACH EYE 
* PARALLAX FREE READINGS e $170.00 FOB NYC 
e" SCALE AND OPTICAL ELEMENTS FULLY SEALED © DELIVERY FROM STOCK 













ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55th STREET NEW YORK, N.Y. 10019 







PRESBYTERIAN HOSPITAL 
OF PACIFIC MEDICAL CENTER 
HIGHLIGHTS OF MODERN OPHTHALMOLOGY 


June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 


This annual conference is designed to provide 
the practicing ophthalmologist with up-to-date in- 
formation on new concepts and techniques in many 
rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treat- 
ment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 
THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. Henry S. Metz, M.D. 
ohn C. Cavender, M.D. Bruce E. Spivey, M.D. 

Wayne E. Fung, M.D. Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 
REGISTRATION: 

Tuition: $150 
(Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical 
Center, P.O. Box 7999, San Francisco 94120 


OPHTHALMOLOGISTS 
WANTING THE 
SERVICES OF 
A CERTIFIED 
ORTHOPTIST 


may write to: 


A.A.C.0. PLACEMENT SERVICE 
Margaret Ellis 
Doctors Center, Ste. 1670 
7000 Fannin 
Houston, Texas 77025 


Requests are sent to Certified Orthoptists 
semiannually. 


Available Orthoptists will contact the 
Ophthalmologist directly 
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The Retina Research and Education Fund and Laboratory 
St. Mary's Hospital & Medical Center, San Francisco 


presents a COMPREHENSIVE COURSE 


THE MACULA 


Morning LECTURES — Classification, Diagnosis, and Fluorescein Angiography 
Afternoon WORKSHOPS — Management, Treatment, Reading of Ster®o Angiograms 


FRIDAY and SATURDAY, OCTOBER 31 — NOVEMBER 1, 1975 


Emanuel Rosen England Chris Zweng Palo Alto 
Hunter Little Palo Alto Kurt Gitter New Orleans 
Steve Ryan Los Angeles Maurice Rabb Chicago 
Lawrence Yannuzzi New York Tom Burton lowa City 
John Justice Houston Howard Schatz San Francisco 
J. Brooks Crawford San Francisco (Course Director) 
e 
Fee: $135.00 ($145.00 at the door), Residents and Technicians $60.00 


To be held at the Hyatt on Union Square, Downtown San Francisco. Fee includes luncheons & reception. 


For further information Ms. Deborah Miller (Secretary to Dr. Schatz) 
registration, and hotel 3637 Sacramento, San Francisco, 94118 
reservations, write or call: (415) 921-4860 


ANNOUNCEMENT 


The New York Ophthalmological Foundation, Inc. announces a series of two-day prac- 
tical, instructional courses on INTRACAMERAL LENSES presented by the faculty of the 
Department of Ophthalmology of the New York Medical College to be held at Flower and 
Fifth Avenue Hospitals, New York City. 


April 25, 26, 1975 (filled) 
June 6, 7, 1975 

October 3, 4, 1975 
December 12, 13, 1975 


Participants will attend illustrated lectures on the morning of the first day and then 
scrub on a series of patient surgical procedures that afternoon. Post-operative examinations 
of all patients the following morning will be carried out as well as examinations of patients 
in whom various types of intraocular lenses have been in place from 1 to 10 years. A dinner 
Lena will be held the evening of the first day. THE COURSE IS LIMITED TO 4 PARTICI- 

A à 
Faculty: Drs. Miles A. Galin, Kenneth R. Barasch, Irving Baras, 


Stephen A. Obstbaum and Vivien Boniuk 
Course Fee: $1,500* 


For information write: New York Ophthalmological Foundation, Inc. 
c/o Department of Ophthalmology 
New York Medical College 
1249 Fifth Avenue, New York, New York 10029 


* This continuing medical education offering meets the criteria for 20 credit hours in 
Category Il. 











youll see—Berkeleys new Model 720DW 
presents second-by-second information on 
the course of tonography. 


Bl Convenient two-scale digital wrist unit 
shows instantaneous pressure reading and 
duration of eye contact. 


Bl Pushbutton selector provides instant dis- 
play of Friedenwald regression pressure 
equivalent. 


ll Automatic four-minute timer allows a four- 
second “stabilization” period between in- 
tervals. 


ll Choice of either integral weight or top- 
weighted probe design. 


At a glance... 


Unparalled in performance, reliability and beauty. 
the rugged 720DW Electronic Schiotz Tonographer 
is engineered to ensure a long, trouble-free life. 








(.] Please send me more information on the new 720DW 























Tonographer. 
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ADDRESS 
CITY. - 
STATE | | 
PHONE — | 
BERKELEY BIO-ENGINEERING, INC. | 

600 McCormick Street, San Leandro, California 94577 


= 








ADVERTISERS' INDEX 


A.A.C.O. Placement Service 


Certified Orthoptists 113 
Acuity Systems 

Equipment 28, 29 
Alcon Laboratories 

Isopto Carbachol 3% Cover 2, 1 

Instruments 71 

Isopto Carpine 102 

Isopto Tears 103 
Allergan Pharmaceuticals 

Lacri Lube 2 

Liquifilm Tears 47 

Liquifilm Forte 51 

Blephamide 53 

Albalon 93 

Epifrin Cover 4 
American Optical Corporation 

Lenses 68, 69 

Ophthalmodynamometer 86 
American Society of Ophthalmic Plastic 
and Reconstructive Surgery 

Course 112 
Armorlite, Inc. 

Lenses 30 
Armour Pharmaceutical Company 

Alpha Chymar 110, 111 


Ayerst Laboratories 
Phospholine Iodide 
Flour-I-Strip 

Bascom Palmer Eye Institute 


22, 23, 48, 49, 50 
9] 


Symposium 107 
Berkeley Bio-Engineering Inc. 

Tonographer 115 
Breger-Mueller-Welt 

Lens 52 
Burroughs Wellcome Company 

Neosporin 100, 101 
Cavitron Surgical Systems 

Phaco-Emulsifier 21 
Clinitex, Inc. 

Equipment 42 
Columbia University 

Courses 101, 104, 106 
Conforma Laboratories, Inc. 

Lenses 109 
Continuous Curve 

Hydrocurve 14, 15, 10 
Cooper Labs., SMP Division 

Dacriose 87 

Inflamase Forte 96, 97 

Vasocidin 98, 99 

Pilocar 104, 105 
Corning Glass Works 

Lenses 37, 38, 39, 40, 63, 64, 65 
Cryomedics 

Equipment 92 


DMV Contact Lens Company 


Lens remover 110 
Ehrenreich Photo-Optical Indus. 

Vertexometer 73 
Ethicon 

Needles 83 
Eye & Ear Hospital of Pittsburgh 

Fellowship 26 
Frigitronics 

Cryostylet 82 
General Medical Company 

Perma tweez 101 
R. O. Gulden 

Instruments 112 
Gunther Weiss Scientific Glass 
Blowing Company 

Equipment 97 
H.O.V. Optical Co., Inc. 

Equipment 44, 45 
S. Jackson, Inc. 

Instruments 70 


A. G. Jefferson 

Guild optician 26 
Joint Commission on Allied Health 
Personnel in Ophthalmology 


Certification ] 106 
Keeler Optical Products A 

Autoswitch 54, 55 

Equipment 59 

Amoils 79 
Koenigkramer 

Equipment 94, 95 
Lederle Laboratories 

Mistura 31, 32, 33, 34, 35, 36 

Diamox sequels h 4, 85 
Marco 

Equipment 74 
McRand Enterprises 

Congress 56, 57, 58 
Medical Instrument Research Associates, Inc. 

Ophthalmoscope 
Mentor Division 

Microscope 10, 11 
Merck Sharp & Dohme 

Humorsol/Daranide 60, 61, 62 
C. V. Mosby, Inc. . 

Publications e 24, 25 
Muro Pharmacal Laboratories 

Solutions 9 
New York Ophthalmological Foundation, Inc. 

Course ° 114 
Nikon 

Vertexometer 73 
Parsons Optical Labs. : 

Equipment 72 
Person & Covey 

Solutions 77 
Alfred P. Poll, Inc. 

Equipment 113 
Praeger & Schneider 

Course 108 


Presbyterian Hospital of Pacific Medical Center 
Conference 113 
Procedure Medical Products, Inc. 


Instruments 66 
Puerto Rico Medical Association 

Meeting 97 
Replacement Lens, Inc. 

Insurance 78 


Roerig, Inc. 


Emetec-Con 88, 89, 90 
St. Mary's Hospital 

Course 114 
Schering 

Garamycin 26, 27 
Smith Kline & French 

Stoxil 13 
Softcon Products, Div. Warner Lambert Co. 

Softcon 17, 18, 19, 20 
Sparta Instrument Company 

Instruments 46 
Storz Instrument Company 

Instruments 8 
Topcon Instrument Company 

TRC-FI 67 
University of Illinois à 

Symposium ` 108 
University of Iowa 

Course 104 
University of Southern California 

Course 41 
V Mueller 

Equipment 12 
Vision-Ease 

Lenses 43 
Younger Manufacturing Company 

Lenses Cover 3 
Carl Zeiss 

Equipment 57 





YOUNGER HIGH-LITE 
SEMI-FINISHED 
SINGLE VISION LENSES 


Why settle for high-index molded blanks when you can get 

immediate delivery on semi-finished single vision? Check the 

availabilities below in Schott’s S-1005 White or S-1205 Pink, 
g then call or write to Younger for prompt shipment! 





58mm ROUND 


EDGE THICKNESS 





Plano or -6D back curves; please specify 
Pink not available in 10.00 base or Plano back curves 
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Center Thickness 





Plano or —6D back curves; please specify 
Pink not available in 6mm thickness or Plano back curves 


71mmROUND 





Plano or —6D back curves; please specify 
Pink not available in Plano back curves 


FOR IMMEDIATE SERVICE, CALL (213) 232-2345. 


YOUNGER<Y > 
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EPIFRIN® 

(I-epinephrine) ophthalmic solution 

0.2595 *, 0.5%, 1%, 2% 

Indications: Chronic simple glaucoma. _ 3 
Contraindications: Should not be used in patients who have had 
an attack of narrow angle glaucoma since dilation of the pupil 
may trigger an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or 
ache, browache, headache, conjuctival hyperemia and allergic 
lid reactions. Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have been reported. 
Epinephrine has been reported to produce macular edema in 
some aphakic patients and should be used with caution in 

these patients. 

Precautions: Epinephrine in any form is relatively uncomfortable 





upon instillation. However, di 
concentration of epinephrine decreases. 
Should be used with caution in patients with a 
since dilation of the pupil may trigger an acut 
glaucoma. | 

Dosage and Administration: The usual dosage 
affected eye(s) once or twice daily. However, 1 
should be adjusted to meet the needs of the i 
This is made easier with Epifrin available in f 
Note: Protect from excessive light and heat. | 
discolors or a precipitate forms it should be í 
Not for injection. 

How Supplied:* 0.25% strength available in 1 
dropper botties. 

0.5%, 1.0%, 2.0% in 5 cc. and 15 cc. plasti! 
On prescription only. 
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Clinical evidence has shown Isopto Carbachol 3% 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution . 
Description: A sterile solution containing: Active: Carbachol 0.75%, 1.5%, 
2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzalkonium Chloride 0.005%. Inactive: Boric Acid, Sodium Chloride, 
Sodium Borate, Purified Water. 

Contraindications: Contraindicated in presence of corneal abrasion or when 
constriction is undesirable, as in acute iritis. 

Warnings: Transient ciliary and conjunctival injection, headache and ciliary 
spasm with resultant temporary decrease of visual acuity may occur. 
Precautions: Avoid overdosage. 

Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
occur even when epithelium is intact. 


*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct. 1966. « 


Variation in IOP after instillation of a single dose of Carbachol 3% 
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An increase in the log value corresponds to a drug induced vehicle: hydroxypropyl methylcellulose | 
e fallin IOP — | dedicated to advances in ophthalmic therapy — . 
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A Wise Old Philosopher Once Said: 


/ 


"THE CHEAPEST IS THE BEST” 


The philosopher's poor disciples had a tough time 
with that one. "The cheapest is the cheapest," they 
reasoned. “How can cheap stuff be good stuff?" 


What they were really talking about and what it took 
them a long time to see, was the value of buying the 
best—that in the long run, good products are the 
cheapest because they serve better longer. Even 





THE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


B The lightest, most comfortable indirect on 
the market. 


B An adjustable, weight reducing overband. 


B Product-engineered for maximum heat dissi- 
pation. 


i Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


B An exclusive bi-mirror attachment makes it 
the only indirect to permit simultaneous view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 


456 Parkway, Lawrence Park Industria! Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


though they may cost more initially. 


Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 
standing. Wonder of wonders, Keeler’s Fison Indireci 
Ophthalmoscope is the best, in cost and performance, 
right away. * 
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on the run... 
and has quite a track record. 


Chloroptic acts against a broad spectrum of 
gram-positive and gram-negative organisms. 
Its antibacterial activity is broader than that 
of polymyxin, neomycin, bacitracin or sulfa. 

In the treatment of superficial ocular bacterial 
infections due to chloramphenicol-susceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond 
within 24 hours. In fact, if you don’t see signs 
ofimprovement in 3 days, we suggest you con- | 
sider alternate therapy. 

With about 2 million bottles and tubes used, 
Chloroptic's effectiveness and safety are a mat- 
ter of record. A record distinguished by a remark- 
able absence of serious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at room tempera- - 
ture. Thus you are further assured of proper | 
potency during the treatment period. p 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and — 
sterile. 


Chloropt 


(chloramphenicol) 
Works in 3 days- or change therapy! 





CHLOROPTIC"* (chloramphenicol 0.5%) ophthalmic solution 


Indications: For the treatment of superficial ocular infections involv- 
ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol, 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or if clinical improvement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tions such as stinging, itching, angioneurotic edema, urticaria. 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been known to produce 
bone marrow hypoplasia, depression or erythropoiesis, and aplastic 
anemia, and visual disturbances, One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 
ophthalmic solution. 
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Address manuscripts and other scientific communica- 
tions to Frank W. Newell, M.D., 233 East Ontario 
Street, Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely 


to the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two 


copies must be submitted; the second copy may be 
machine-duplicated. The entire manuscript, including 
case reports, footnotes, and references, must be typed 
in double space, with wide margins, on 8% by 11-inch 
heavy white bond paper. See Suggestions to Authors 
(Am. J. Ophthalmol. 79 :539-542, March 1975). Copies 
of Suggestions to Authors will be mailed on request. 
Airmail is preferred for all manuscripts except those 
originating in the Chicago area. Receipt of manuscript 
is acknowledged immediately. Author's proofs must be 
corrected and returned within 48 hours to Manuscript 
Editor, 233 East Ontario Street, Chicago, Illinois 
60611. 


Fifty reprints of each article will be supplied to the 
senior author without charge. Additional reprints may 
be obtained from Ophthalmic Publishing Company, 


233 East Ontario Street, Chicago, Illinois 60611, if 
ordered at the time proofs are returned. 


Address news items and society proceedings to Thomas 
Chalkley, M.D., 700 North Michigan Avenue, Chicago, 
Illinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Illinois 60611. 


Subscriptions, requests for single issues, notices of 
changes of addresses, advertising and other communi- 
cations should be sent to 233 East Ontario Street, 
Chicago, Illinois 60611. Change of address notices 
must be received at least 60 days in advance and must 
include both old and new addresses. 


Claims for copies lost in the mail must be received 
within 60 days from the date of issue. 


Advertisement insertion orders and copy must be re- 
ceived before the first day of the preceding month for 
which the advertisement is scheduled. 
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Again, Zeiss makes fundus photography 
even more automatic and economical. 


New Fundus Flash 3 
(Also available for your present fundus camera). 
Only % the size of previous models, this table- 
top power supply is so lightweight it doesn't even need 
handles. Yet it contains*a 4-level variable electronic 
flash tube excitor, an automatic camera sequencing 
selector, a drive generator for the Allen Stereo Sepa- 
rator, a continuously variableeFixation Device intensity 
regulator, and much more. 


New fully electronic data system —The Dataphot 
There's an automatic print-out of both time and 
patient identification number on each frame. The time 
can be recorded either in seconds and tenths of sec- 
onds or in minutes and tenths of minutes; and the 
patient identification number can be so set that one 
patient always has the same number—no cross ref- 


erencing ever needed, no Friday afternoon confusion 


New eyepiece heads 

Either a beam-splitter system or a solenoid 
activated mirror that flips in and out in a fraction à 
asecond... lets you view the fundus practically con 
tinuously . . . frees your hands for other tasks. 

This is not just a fundus camera, but a fundus 
camera system—for complete details, write Carl Zeiss 
Inc., 444 Fifth Ave., New York, N.Y. 10018. Or phon: 
(212) 730-4400. 

In Canada: 45 Valleybrook Drive, Don Mills 405 
Ont., M3B 2S6. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOL 
D. 


JS 
TON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.I 
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Standouts. 


The Zeiss Operation Microscope 1 and Zeiss Operation 
Microscope 6: the two outstanding stereo microscopes through 
out the history of microsurgery. OpMi 1, the first operation 
microscope, and OpMi 6, the first zoom operation microscope 
designed for your special requirements, were instrumental in 
nearly every microsurgical breakthrough, and to this day rank 
first in optics and design. 

We can further enhance their superiority only by intro- 
ducing the most advanced floor stands. Our two new models, 
the STANDARD and UNIVERSAL, have all features built-in for 
maximum convenience, leave the floor uncluttered. Tip-proof 
to 20°, both new stands have wide wheelbases, conductive 
casters, triple outlets for three illuminators simultaneously, 


individual switches that permit overload of bulbs 
The STANDARD is a non-motorized stand, for OpM 


with a built-in 330 VA 


transformer. The UNIVERSAL i: 


fully motorized stand, for OpMi 6, with complete built-in pov 


supplies: for motor head, 


and illumination. 


focusing and zoom, electroni: 


2 


Contact Zeiss today for details or a demonstration: wr 
Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018 


phone (212) 730-4400. 


In Canada: 45 Valleybrook Drive, Don Mills, Ont., M 
2S6. Or phone (416) 449-4660. 


Nationwide Service 


BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D 
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$ Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 





The wetter, the better. Thats why Visalens' 
Wetting Solution makes contacts easier on 
the eyes 
Visalens Wetting Solution for hard lenses 
has a documented contact angle of 46 
degrees compared to the 55 to 60 degree 
angle reported for natural tears. The smaller 
the angle, the greater tne wetting activity. The 
wetter the lenses, the better they feel 
Visalens Wetting Solution further aids, wearer 
comfort by forming a protective film to cushion the 
lens on insertion, and by providing the viscosity 
necessary to increase the contact time of the 
wetting agent with the lens 
A companion product is Visalens Soaking/Cleaning 
B Solution, an antiseptic solution containing ingredients 
EE specially formulated to aid in cleaning lenses (after 
lg removal) of ocular secretions 
If your patients ask you about Visalens, we hope you 
will recommend it, as well as Visine’ eye drops, 
where appropriate 






By the makers of Visine. 


© 1975, Pfizer Inc 
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| Professional sample kit on request. | 
| To have free samples (one dozen 5cc each. Visalens i 
Wetting Solution and Visalens Soaking/Cleaning Solution) 
on hand for your patients, and an informative bookiet 
for yourself, fill out this coupon ' 
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E Pluribus Unum. 


Out of all the electron microscopes in the world, one is 
unique: fhe Zeiss EM9S-2. It's the world's easiest-to-operate 
electron microscope in the 7A, 60,000X range (its sister instru- 
ment, the Zeiss EM-10, is the world's easiest-to-operate high 
resolution, high power electron microscope.) 


But it’s more than that. In these inflationary times, it's 
one of the wisest investments you can make. 

Every Zeiss EM-9 eVér made is still in use! They never 
become obsolete, can always be updated, always keep their 


Car! Zeiss, Inc., 444 5th Avdhue, N.Y., N.Y. 10018 (212) 730-4400. 


market value, make your teaching grants go farther. 
And the price is reassuringly anti-inflationary— quality 
always costs less in the long run. 


This is all possible because the EM-9 was designed with 
the future in mind. And good design is a coin that keeps Its 
value and can't be counterfeited. 


For complete details, call or write Rudolf Partsch. 


Nationwide Service. 


Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 


Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Hruby Lens and : 
Tilting Mechanism 


> Nowit's available immedia 
— ‘The Marco V Slit Lamp, W 
» quality and precision CQ 
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a Millimeter Slit Length 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn't mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it's just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn't it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly 'round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and . 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows 
"Possibly" 


effective Nonpurulent 


blepharitis and blepharoconjunctivitis 


(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial) 
Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eve 








Blephamide 
Liquifilm 





WARNINGS: 1) In diseases due to micro 
organisms, infection may be masked, 
enhanced or activated by the steroid 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


Blephamide Liquifilm 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


OPHTHALMIC SUSPENSION 





Blephamide 5.0.» 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


STERILE OPHTHALMIC OINTMENT 


AIIERGAN Irvine, California/Pointe Claire, P.Q., Canada 
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AMERICAN JOURNAL OF OPHTHALMOLOGY M 


PRESBYTERIAN HOSPITAL 
OF PACIFIC MEDICAL CENTER 


STRABISMUS 


November 6 and 7, 1975 
The Fairmont Hotel 
San Francisco 


This conference for the practicing ophthal- 
mologist will emphasize new physiological 
information, clinical tests and surgical ap- 
proaches. A few short lectures will be given, 
but most of the information will be devel- 
oped in round table format and will empha- 


size clinical problems and their solutions. 


THE FACULTY INCLUDES: 


Arthur Jampolsky, M.D. 

Henry S. Metz, M.D. 

Arthur Rosenbaum, M.D. 

Alan B. Scott, M.D. 

Bruce E. Spivey, M.D. 

Philip Knapp, M.D., New York— 
Guest Speaker 


REGISTRATION: 
Tuition: $150.00 (Residents and Fellows 
in training: $75.00) 


For information please write to: Continuing Education, 
Pacific Medical Center, P.O. Bex 7999, San Francisco, 
California 94120. 
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PERMA TWEEZ® 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


[] Invoice after 30 days [] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT. JO-50 
5701 W. ADAMS BLVD., LOS ANGELES, CA. 90016 





Pilocar 
B 

Twin Pack 

(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solutions 
are buffered, stabilized solutions of pilocarpine 
hydrochloride and hydroxypropyl methyl- 
cellulose. The solutions are available in concen- 
trations of 0.5%, 1%, 2%. 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentra- 
tions, in addition to the respective amount of the 
pilocarpine, contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution con* 
taining potassium chloride, boric acid and 
sodium carbonate. 

ACTION: As a miotic for treatment of glaucoma, 
especially open angle glaucoma. 

INDICATIONS: As a miotic in the treatmentof 
glaucoma, more specifically, the chronic simple 
glaucoma of the open angle type. While the 
closed angle glaucoma differs completely from 
the open angle glaucoma, Pilocar Ophthalmic 
may be used to relieve the tension in patients 
seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical 
application for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic glau- 
coma). Pilocar acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute 
glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure 
by medical means, i.e.. Pilocar. for at least 12 
hours prior to emergency surgery. 

WARNING: For topica! ophthalmic use only. If 
signs of sensitivity develop during treatment or 
irritation persists or increases, patient should be 
advised to discontinue use and consult pre- 
scribing physician. 

DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to 
six times daily depending on individual response. 
During acute phases, the miotic must also be 
instilled into the unaffected eye, as it may be 
subject to an attack of angle closure glaucoma. 
The frequency of instillation and the concen- 
tration of the Pilocar depends on the severity of 
the glaucoma and response of the patient. The 
ophthalmologist must ascertain just how much 
miotic is necessary for each individual patient. 
HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles— 0.5%, 1%, 296, 3%, 4% and 6% pilocar- * 
pine HCI. Also available in single 15 ml. 

plastic squeeze dropper tip bottles...same 
concentrations. 


SMP Division 
Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 
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Cost is a troubling concern for today's bottles of most other brands. 
senior citizens. And cost of long-term 
medication can be especially worrisome for 
the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar" Twin Pack. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 
30 ml. size bottle. Patients can pack one in 
their pocket or handbag. ..leave one 
conveniently at home. 


Pilocar Twin Pack saves money Also, the small bottles help maintain 
Offers a full 30 ml. of pilocarpine in two sterility of the solutions. 

convenient 15 ml. bottles. In short, it's easy to see how patient 
Available at a price lower than 30 ml. dividends add up with Pilocar Twin Pack. 


^ 4 w 
Pilocar Twin Pack 
(pilocarpine hydrochloride) 


classic for the cost-conscious 


> Please see brief summary on opposite page. 


TNO TEST 
STEREOSCOPIC VISION 





For Screening 
PRE-SCHOOL* CHILDREN 
or Adults for Defects of 
Binocular Vision 


Red-green spectacles are used to view seven plates 
carrying figures that can be seen only when both eyes 
cooperate to give stereoscopic vision. Stereoscopic 
sensitivity is determined by three plates which can be 
omitted if used for screening purposes only. May also 
be used for adult testing. 


E-6018-E...$75 *2% to 5 years 


storz : 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 








lefore prescribing, see complete prescribing information in SKSF literature 
r PDR. The following is a brief summary. 


idications: Only in the treatment of herpes simplex keratitis. 


lescription: ‘Stoxil Ophthalmic Solution contains idoxuridine (5-iodo-2 - 
eoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. 
reserved with thimerosal, 1:50,000. Stoxil' Ophthalmic Ointment contains 
loxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
quid petrolatum are inactive ingredients.) 


ontraindications: Contraindicated in patients with known or suspected 
ypersensitivity to any of its components. 


Varning: Usage in Pregnancy —Idoxuridine should be administered with 
aution in pregnancy or in women of childbearing potential. Although tera- 
»genic effects were reported in one study with rabbits when idoxuridine 
ras instilled into the eye, these effects were not observed in a subsequent, 
vore detailed study, even at doses substantially higher than those in the 
receding study. 


recautions: Some strains of herpes simplex appear to be resistant. If there 
i no response in epithelial infections after 7 or 8 days of treatment, other 
»rms of therapy should be considered. 

he recommended frequency and duration of administration should not be 
xceeded. 

3toxil' is not effective in corneal inflammations in which the virus is not 
resent. 

orticosteroids are usually contraindicated in herpes simplex keratitis. 
loric acid should not be used during the course of therapy. 

3toxil' Ophthalmic Solution should not be mixed with other medications. 
idverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
dema of the eye or lids and, rarely, allergic reactions have been reported. 
'hotophobia has occurred. Occasionally, corneal clouding, stippling and 
mall punctate defects in the corneal epithelium have been observed. The 
unctate lesions may be a manifestation of the infection. 

low Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
ropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 

itability: The Solution should be stored in refrigerator until dispensed. 
3oxil' Ophthalmic Ointment does not require refrigeration. 
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Herpes Simplex 
Keratitis 

two dosage forms for 





patient convenience 


Ointment E" 
(Applications q4h and h.s.) sf. 
Solution 

(Applications hourly and 

every two hours at night) . 


Smith Kline & French Laboratories 


Division of SmithKline Corporation 
Philadelphia, Pa. 19101 
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the third generation of hard resin lenses... 


POLYMITE IR 


by Vision-Ease! 


EVER SINCE THE INTRODUCTION of the 
first non-glass lens, efforts have been made 
to provide a better product — for the lab, 
the prescriber and wearer. 


It is with a great deal of pride that Vision- 
Ease now offers a better hard resin lens... 
better in these ways: 


BETTER CURVE CONTROL: with a semi- 
finished lens having the same curves as 
were molded into the material during 
manufacture 


FEWER INTERNAL DEFECTS: which means 





GREATER RIGIDITY: a plus when Polymite 
lenses are mounted; less likelihood of 
warpage 


IMPROVED SCRATCH-RESISTANCE: to 
help minimize this problem for the wearer 


POPULAR AVAILABILITIES: in the most- 
wanted multifocal forms . . . D-style bi- 
focals and trifocals, and others to come » 


Polymite IR hard resin lenses are available 
to your lab now, through the many Vision- 
Ease stock offices strategically located 
throughout the nation! 

A SUBSIDIARY OF § BUCKBEE-MEARS COMPANY 


VISION-EASEŢD NN 


ST. CLOUD INDUSTRIAL PARK * ST. CLOUD, MN 56301 


fewer rejects at the lab level, where inter- 
nal defects often are found after processing 
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Liquifil an-N-Soak 
contact tact lens 
" lens aning & 
wetting aking 
Solution tion 


O (o 


loz. sterile 






2 fl.oz. ster! 


The whole is more than 
the sum of its parts. — 


he Ultimate System: Liquifilm® Wetting 
olution, Clean-N-Soak* and LC-65* 

There js no other way to better care for 
ontact lenses. This "whole" provides the 
Itimate in patient satisfaction: comfort- 
ble lenses, maximum visual acuity, safer 
ontact lens wear. 

Clean-N-Soak (the Degermer) com- 
ines cleaning and anti-bacterial actions 
! one convenient soaking step. 





LC-65 (the Super-Cleane:) remo 
even the most stubborn deposits to vi: gi 
comfortable lenses. 

Liquifilm Wetting Solution (the Com 
forter) makes the lens surface compal 
f ible with ocular tissues before insertior 
Your patients’ lenses stay cemfortabl 
longer. 

Recommend this whole regimen — fo 
ultimate patient satisfaction. g| lERCAN 

cs 


The Ultimate System. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 






VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA ° 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 








MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 


Bausch & Lomb 
soflemnms: 


- (polymacon) 
.CONTACT LENS 





Clinical experience": 
773% of patients demonstrate pain relief 


* 


Clinical studies conducted by 21 ophthalmologists in hospitals and 
private clinical practices confirm SOFLENS® (polymacon) Contact Lens 
effectiveness in relieving the pein of bullous keratopathy. Of 348 patients, 269 
or 77.396 experienced relief from pain following application of'the lens. 
Seventy-nine patients or 22.7% were unsuccessful in wearing the lens. The 
primary reasons given for lack of success were poor tolerance, discomfort, no 
change in symptoms, poor visual acuity, or poor fit. 


Therapeutic Advances: 


Now SOFLENS Contact Lenses are recommended for relief of the painful 
symptoms of bullous keratopathy. Although all lens series (B, F, J, N, C,"ánd T) 
may be utilized as transparent barriers to protect the cornea from eyelid 
friction, the new plano T series is particularly well suited for this therapeutic 
application. 

Because the T lens is large (14.7mm), relatively thin (.18mm), anc fits 
comfortably on most eyes, it should be the lens of first choice. 


Therapeutic Advantages: 


The SOFLENS Contact Lens is biologically and chemically inert, 
dimensionally stable, and reliable. These qualities which make the lens a lens of 
choice in vision correction, when indicated, now provide an effective modality 
to aid the physician in meeting his therapeutic goals. Placement of the lens 
generally results in rapid pain relief for the patient. 


Therapeutic Convenience: 


Medication with preservatives may be used in the usual dosage regimens 
when indicated. Repeated use of epinephrine drops, as well as a single 
fluorescein instillation, will cause discoloration of the lens. Since all 
SOFLENS Contact Lens series ard powers are available for the treatment of 
bullous keratopathy, vision correction may also be possible. 

SOFLENS Contact Lenses are contraindicated in the presence of any active, 
untreated infection or abnormality of the anterior segment of the eye with the 
exception of ametropia, aphakia, and painful bullous keratopathy. 

SOFLENS Contact Lenses are easily applied by the physician. Because, of 
flexibility and thin edges of the lenses, most patients adjust to them quickly. 
While the patient's pain is controlled, the physician gains time to consider other 
therapeutic procedures. Thus, the SOFLENS Contact Lens preserves future 
therapeutic options. 


*Data on file at Bausch & Lomb Incorporated. Available on request. 





For Bullous Keratopathy 
you can prescribe with confidence 


| soflens 


(polymacon) 
For therapeutic application, 
choose the new plano T series or... ( O NI TA | | E N S 
the B, F, J,N, and C SOFLEN®? 


Contact Lens series. 
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THERAPEUTIC USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical 
flexible shell which covers the cornea and may cover a porticn of the adjacent 
sclera. It consists of 61.4% poly (2-hydroxyethyl methacrylate) and 38.6% water 
by weight when immersed in normal saline. The material has a refractive index of 
1.43 and the lens has a visible light transmittance of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS Contact Lens acts as a 
refracting medium to compensate spherical ametropias and as a pain reliever by 
providing a well tolerated barrier between the exposed corneal nerves and the 
lids. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses may be useful in the 
treatment and management of painful bullous keratopathy. 


CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the antenor segment 
of the eye with the exception of ametropia, aphakia, and painful bullous 
keratopathy. 


WARNINGS: Patients should be instructed to consult their pnysician if the eye 
becomes uncomfortable or irritated. If undue delay is anticipated, the lens should 
be removed immediately and stored in normal saline. 

SOFLENS Contact Lenses must not be used in combination with solutions 
commonly used for cleaning, wetting and storage of hard contact lenses as these 
will produce severe corneal irritation. 

The patient should be instructed to use only eyedrops prescribed by the 
physician when the lens is on the eye. 

Medication with preservatives may be used when indicated in the usual dosage 
regimens. Repeated use of epinephrine drops, as well as e single fluorescein 
instillation, will cause discoloration of the lens. 

Deposits, which frequently occur on the lens with continucus wear, may cause 
discomfort and necessitate replacement as often as every two or three months. 

SOFLENS® (polymacon) Contact Lenses should not be used in the presence of 
noxious and irritating vapors. Safety in pregnancy has not been substantiated. 
Insufficient lacrimal secretion or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 

Malfunction and rusting of the metal interior of the Aseptor* —Pztient Unit as 
well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid 
interference with the disinfection procedure. 

Infectious corneal ulcers have been reported, usually associated with failure to 
follow the recommended procedures for care of the lenses. 


PRECAUTIONS: Placement and Removal-SOFLENS* (polymacon) Contact 
Lenses should be applied and removed only by the physician. However, all 
patients should be instructed in the techniques of placing and removing a lens, so 
they can do so should it become necessary. 

When the SOFLENS Contact Lens is used for the treatment of painful bullous 
keratopathy, it is to be worn continuously, for 24 hours a day, following the initial 
application. The patient should be followed closely during the in tial stages of 
treatment. The lens should be comfortable and the pain of bullous keratopathy 
should be relieved almost immediately. If the lens is not comfortable and pain 
persists, another lens should be tried for appropriate fit. 

Daily placement and removal of the lens by the patient may be permitted. 
However, if daily removal increases the risk of additional damage to the already 
compromised corneal epithelium and when the degree of pain relief is significant 
during the time the lens is worn, continuous wear should be employed. 


Storage—SOFLENS® (polymacon) Contact Lenses must be stored ONLY in normal 
saline solution. If left exposed to air, the lenses will dehydrate, become brittle, 
and break readily. If a lens dehydrates, it should be resoeked in normal saline 
solution until it returns to its soft, pliable state which may take as long as forty 
minutes. 

Fresh normal saline must be prepared for cleaning and storing the lenses. The 
carrying case must be emptied and refilled with fresh normal saline solution just 
before disinfecting the lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. 
As this saline is not aseptic, it should not be used to clean a lens that is to be 
replaced immediately on the eye, nor should this solution ever be placed in the 
eye. If the patient wishes to remove a lens, clean it, or wet it and replace it on the 
eye, the solution in the carrying case should be used, as it will have been 
disinfected. 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free 
towel before handling the lenses. ‘ 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses 
since eye irritation may result. If hair spray is used while the lenses are being 
worn, the eyes must be kept closed until the hair spray has settled. 


Handling—A SOFLENS® (polymacon) Contact Lens may be damaged by nicking oi 
tearing if care is not exercised during plcement on or removal from the eye 
replacing or removing it from the carrying case or in the cleaning process. Lense: 
must be placed very carefully in the carrying case to avoid damaging the edges o 
the lenses. ° 


Disinfecting—Fresh normal saline must be prepared daily. After removal from tht 
eye, the SOFLENS* (polymacon) Contact Lens must be irrigated with saline anc 
rubbed gently to remove mucus and film from the lens' surface. The carrying cast 
must be emptied and refilled with fresh normal saline solution just befori 
disinfecting the lenses. 

The SOFLENS Carrying Case should be washed at least once a week with ho 
water and then rinsed thoroughly with distilled water. Soap or other cleaner: 
should never be used to clean the carrying case. 

Disinfecting with the SOFLENS Aseptor* —Patient Unit is necessary to kil 
microorganisms. á 

If a SOFLENS Aseptor is not available, the lenses may be disinfected by boilinj 
them in their carrying case in a pan of water for 15 mifftes. When this boilin; 
method of disinfection is used, the lenses can be damaged if the boiling water i 
allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to preven 
leakage of the saline from the case and subsequent dehftiration of the lenses 


Fluorescein —Never use fluorescein while the patient is wearing the lense 
because the lenses will become discolored. Whenever fluorescein is used, flusl 
the eyes with sterile normal saline solution and wait ft least one hour befor 
replacing the lenses. Earlier replacement may cause the lenses to absorb residua 
fluorescein. 


ADVERSE REACTIONS: Infiltrates, neovascularization, and corneal ulcers hav 
been reported. 

Serious corneal damage may result from wearing a SOFLENS* (polymacon 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens 
Removal of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, o 
wearing a hypotonic lens. If a lens adheres for any reason, apply normal saline an: 
wait until the lens moves freely before removing it. 

A faint blue haze, believed to be located in Descemet's membrane, has bee! 

reported in the Spokane, Washington area in approximately 26 wearers wit 
otherwise normal eyes. As yet, the cause is unknown and the phenomenon has nc 
been found elsewhere. The wearers report no subjective symptons and there is n 
detectable effect on their visual acuity. 
HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing steril 
normal saline solution. The glass vial is marked with the manufacturing Ic 
number of the lens and the dioptric power (black for plus power lenses; red fc 
minus; gold for plano). 

The SOFLENS Care Kit is available for lens disinfecting, cleaning and storage 
consisting of the following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor* —Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient 


Instruction Book Cat. #140300-10 
Caution: Federal Law Prohibits Dispensing Without a Prescription 


MARCH 1975 


BAUSCH S. LOMB 
SOFLENS DIVISION 
Rochester, N.Y.14602 


Liquifilr 
Forte 
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oeular lubricant 


When you find that your patient with 
really dry, "sandy" eyes gets only fleeting 
relief from conventional tear substitutes, 
congider new Liquifilm? Forte. 

New Liquifilm Forte contains more 
than twice the usual polyvinyl alcohol con- 
centration which combines with dextrose 
to produce optimum viscosity. 

And optimum viscosity means pro- 
longed relief from dry-eye itching and 
burning. Yet unlike more viscous tear sub- 
stitutes, you'll hear a minimum of com- 
plaints of khlurring or stickiness. 


Designed for the chronic user, new 
Liquifilm Forte is balanced, buffered and 
isotonic for consistent comfort in the eye. 
And, new Liquifilm Forte is supplied in a 
full one ounce bottle for maximum patient 
economy. 

Now you have a complete range of ad- 
junctive dry-eye therapy from Allergan: 
Liquifilm® Tears for routine artificial tear 
use; Lacri-Lube® sterile ophthalmic oint- 
ment for nighttime lubrication; and new 
Liquifilm Forte...for the drier dry eye. 
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"TET 
he Reliance 
ombo 2000, 


ust 45” wide 


e ultimate in seating arrangements. .. The Combo 
000, a combination of a chair or chair/table with 
strument stand that fits anywhere, left or right handed. 


he overall width is less than four feet, its depth is just 
inches. To save space, the Ophthalmic Instrument 

tand was ingenuously combined with the chair raising 
d lowering mechanism. Its 16 inch elevation range 

an easily accommodate any size patient. The chair base 


as completely eliminated to improve patient 

cess. For convenience, the Instrument Console holds 
ree rechargeable or corded hand instruments plus it 
ivels so the instruments can be placed at any angle. 


o major instruments can be harmoniously used. The 
pper arm holds refractors and phoropters. The lower ar 
for Slit Lamps, Keratometers, Ophthalmometers, etc. 


is handsome, innovative Combo 2000 may be ordered 
ith the Fully Powered Reliance 880 Chair/ Table or the 
5 Non-Powered Chair. All known manufacturers’ 
struments can be adapted. And you can be rest assured 
at Reliance's famous quality is built into every one of 
eir new Combo 2000's! For more details, consult your 
ealer or write F. & F. Koenigkramer, 96 Caldwell Drive, 
incinnati, Ohio 45216. Dept. AJ-6. 
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cant play 


position. 








Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play. ..and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iedide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is ®ften sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 





(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 
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BRIEF SUMMARY P 
(For full prescribing information, see package circular.) a 
PHOSPHOLINE IODIDE® E 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) D 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. s 
Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where M | 
is refused or contraindicated. Certain non-uveitic secondary types of — 
glaucoma, especially glaucoma following cataract surgery. s wu 
Accommodative esotropia— Concomitant esotropias with a signif- — 
icant accommodative component. P. 
Contraindications: 1. Active uveal inflammation. m". 
2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. ‘J 
3. Hypersensitivity to the active or inactive ingredients. | 
Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- — - 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. e 
2. Succinylcholine should be administered only with great caution, if — 
at all. prior to or during general anesthesia to patients receiving anti- r 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. a, 
3, Caution should be observed in treating glaucoma with ci 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for I 
myasthenia gravis, bec&use of possible adverse additive effects. L 
Precautions: 1. Gonioscopyisrecommended prior toinitiationoftherapy. — 
2. Where there is a quiescent uveitis or a history of this condition, ul 
anticholinesterase therapy should be avoided or used ca be- P 
cause of the intense and persistent miosis and ciliary muscle contrac- — 
tion that may occur. m 
3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or -" 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. E. 
4. Temporary discontinuance of medication is naoeseery I ane ; 
urinary incontinence, diarrhea, profuse sweating, muscle e. ^4 
respiratory difficulties, or cardiac irregularities occur. EV 
5. Patients receiving PHOSPHOLINE IODIDE who are exp M 
carbamate or organophosphate type insecticides and pesticides (pr 
fessional gardeners, farmers, workers in plants manufacturing or 15 
formulating such products, etc.) should be warned of the additive A 
systemic effects possible from absorption of the pesticide through the — ' 
respiratory tract or skin. During periods of exposure to such & V 
the wearing of respiratory masks, and frequent washing and clothing ` 
changes may be advisable. iP 
6. Anticholinesterase drugs should be used with extreme caution, itat - 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- ^L 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and E 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. i 
7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 


li 


with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 
The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- y 
tions are advisable when the drug is being prescribed tor the treat- | 
ment of accommodative esotropia. ud 

5. Prolonged use may cause conjunctival thickening, obstruction of — 
nasolacrimal canals. a 

6. Lens opacities occurring in patients under anticholinesterase — P. 
therapy have been reported; routine examinations should accompany — 
prolonged use. i 

7. Paradoxical increase in intraocular pressure may follow anti- p. 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally: PROTOPAM* 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously: 

artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution: 3.0 mg. package for 0.06% solution: 
6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% F 
solution. Also contains potassium acetate (sodium hydroxide or acetic 

acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric and exsiccated 
sodium phosphate. 


eos, | The Ophthalmos Division 4 
«€^ | AYERSTLABORATORIES J 
m | New York, N.Y. 10017 7312 
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ymyxin B-Neomycin- 
Gramicidin 


Each cc contains: Aeresporin® brand Polymyxin B Sulfate §000 units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
a solution containing the inactive ingredients alcoho! (0.5%), propylene glycol, 
2olyoxyetl aop poyonrpi apio compound, sodium chioride, and purified water 

86! ive; thimerosal 0.00196). Available in the new 10 cc Drop Dose™ Plastic 
ottie. Also available in a 10 ce glass bottle with sterile dropper. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 
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B af 
Neosporin 
Ophthalmic 

E 

Solution, Sterile 
Polymyxin B- 
Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shgwn sensitivity to any of its 
components. 








WARNINGS: 

Prolonged use may result in 
ovqygrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


PR 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


THE PROGRAM OF CONTINUING EDUCATION 


and 
DEPARTMENT OF OPHTHALMOLOGY 
of the 
UNIVERSITY OF MARYLAND 
SCHOOL OF MEDICINE 


announces an 


“INTRAOCULAR LENS SYMPOSIUM” 
OCTOBER 24 & 25, 1975 


Course Faculty: 


Miles Galin, M.D., New York City 
Marvin Kwitko, M.D., Montreal, Canada 
James Little, M.D., Oklahoma City, Oklahoma 
Elizabeth Pahk, M.D., Baltimore, Maryland 
Donald Praeger, M.D., Poughkeepsie, New York 
R. D. Richards, M.D., Baltimore, Maryland 
Leeds E. Katzen, M.D., Baltimore, Maryland 
Course Director 


Tuition $125.00 


For further course information contact: 


Program of Continuing Education 
University of Maryland School of Medicine 
29 S. Greene Street 

Baltimore, Maryland 21201 

Phone (301) 528-7346 


A.M.A. Credit Category | 


Registration Limited 


Department of Ophthalmology 
The University of Texas Medical School 
at Houston 


Presents 


THE INTERNATIONAL SYMPOSIUM ON 
INTRAOCULAR LENS TECHNOLOGY 


October 31 and November 1, 1975 
Houston, Texas 


Guest Faculty: 


Ralph Anderson, M.D. 

D. Peter Choyce, F.R.C.S. 

Prof. Svyatoslav Fyodorov 

Miles Galin, M.D. 

James Little, M.D. 

Faculty—Univ. of Texas Medical School 


Fee: $200 


For information contact Charles A. Garcia, M.D. 
6436 Fannin, Suite 401, Houston, Texas 77025 
Phone 713/526-1411 
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When highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE) MSD) 


* Needs no refrigeration 

e Needs no reconstitution 

e Needs no eyedropper 

e Stable at room temperature 
for three years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 


When baseline miotics 


arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


e Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

e Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 





For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE’ MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 
Warnings: Should be administered with extreme caution to 
patients with myasthenia gravis who are on systemic anti- 
cholinesterase therapy; conversely, systemic anticholines- 
terase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, secause 
Of possible respiratory and cardiovascular collapse. 
"Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 

otential benefits against possible hazards. 

ecautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 
Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 
Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 
Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, Poe bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, park nsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 
Despite observance of all precautions, repeated administra- 
tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 
Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 
Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 


"E ^ 
NOIL 
URN eO 


for children; artificial respiratio® may be required. Similar 
therapy is indicated for overdosage. 

Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a wini- 
mum in all patients, but especially in children. — & 

Since technic is crucial to proper and safe admfistration, 
consult prescribing information for full details. 


Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser con- 


taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as preservative. 


For more detailed information, consult your MSD representative 
or see full prescribing information. Merck Sharp & Dolgne, Division 
of Merck & Co., INC., West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adreno- 
cortical insufficiency, hyperchloremic acidosis, or conditions 
in which serum levels of sodium or potassium are depressed. 
Should not be used in patients with severe pulmonary obstruc- 
tion who are unable to increase their alveolar ventilation 
since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of 
childbearing age or in pregnancy, especially during the first 
trimester, unless the benefits to be expected outweigh po- 
tential adverse effects. 

Precautions: Potassium excretion is increased and hypokale- 
mia may develop with brisk diuresis, when severe cirrhosis is 
present, or during concomitant use of steroids or ACTH. 
Interference with adequate oral electrolyte intake will also 
contribute to hypokalemia. Hypokalemia can sensitize or 
exaggerate the response of the heart to the toxic effects of 
digitalis. Hypokalemia may be avoided or treated by use of 
potassium chloride or giving foods with a high potassium 
content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic 
anhydrase inhibitors) may include gastrointestinal disturb- 
ances (anorexia, nausea, vomiting), loss of weight, consflpa- 
tion, urinary frequency, renal colic, renal calculi, mild skin 
eruptions, pruritus, leukopenia, agranulocytosis, thrombocyto- 
penia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, 
dizziness, ataxia, tremor, tinnitus, and paresthesias of hands, 
feet, and tongue. 

How Supplied: Tablets containing 50 mg dichlorphenamide 


each, in bottles of 100. 
For more detailed information, consult your MSD 
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MSD representative or see full prescribing 
informatian. Merck Sharp & Dohme, Division 
of Merck & Co., INC., West Point, Pa. 19486 
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Topcon's nevv SL-3 slit 
larrmp combines a proven 
mechanical Mesign with 
superior illumination, pre- 
cise slit adjustment, and 
unexcelled optical quality. 
The result is a*reliable slit 
lamp that is exceptionally 
versatile and easy-to-use. 
Consider these aBlvan- 
tages of the SL-3 before 
making any decision to 
purchase a slit lamp: 


@Sharp, Bright Slit 
Image Can Be Con- 
tinuously Rotated. 
Image features con- 
tinuous rotation capa- 
bilities from O-180°, 

or can be click-stopped 
ew, 45°, 90°, 135°, 


and 180°. 


B Viewing of Hori- 
zontal Sections 

The horizontal slit beam 
may be inclined up to 
20? from the axis of 
observation by tilting 
the illumination system. 
Permits obtainment of 
horizontal sections 
which are particularly 
useful in gonioscopy and 
fundus examination 
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1 to 8mm, 
at 8mm, 5mm, 3mm, 
2mm, 1mm, or pinhole 
size. Slit width is also 
continuously variable 
from O to 8mm. 

B Easy Filter 
Adjustments 

Four filters can be 
easily inserted into the 
light path: cobalt blue, 
red-free, heat absorp- 
tion and neutral density. 
B Magnification 
Easily Adjustable to 
10X, 16X, Or 25x. 
When 10X eyepieces 
are used, lever on 
microscope allows 
magnification increase 
to 16X, without re- 
focusing. With stand- 
ard accessory 16X eye- 
pieces, magnification 
can be increased to 25X. 
B Hruby Lens Is 
Standard Accessory. 
When attached to the 
guide plate, the Hruby 
lens is coupled to all 
movements of micro- 
scope while lens itself 
maintains same dis- 
tance from the cornea. 


SL-3 


gt re eee 


sign - 
th Topcon Quality 


B Adjustable Slit 
Length And Slit Width 
The slit length is con- 
tinuously variable from 


m" 
1 

v 

j 


i 


E | 
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or click- stops 


B Exclusive Fixation 


b Useful for fundus 
E examination. 
5e Device. 


A special fixation 
marker can be focused 
to the individual 
patient's refraction. 





TOPCON 





The Topcon SL-3 also offers several optional accessories, including the 
famous Goldman Applanation Tonometer for easy attachment. Best of all, 
the SL-3 IS AVAILABLE FOR PROMPT DELIVERY. Contact your local Topcon 
distributor or write to us for details. 









TOPCON 


A New World of Precision Optics _ 
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Tested therapy for — — 
nonpurulent conjunctivitis 


-and blepharitis’ 


Vasocidin* Ophthalmic Solution for the management 
of nofpurulent conjunctivitis and blepharitis... 
Vasocidinstfierapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 
gram-negative microorganisms. ..and dependable steroid 
reduction ef the concomitant inflammatory reaction... 
plus rapid yet gentle vasoconstriction. 

Clinical usage has also established the desirability of the 
10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and new 10 ml. size. 


And for those conditions 
where an ointment is indicated... 


Vasocidin' Ophthalmic Ointment 


Prednisolone Acetate 0.25%/Phenylephrine HCI O. 125%/Sodium Sulfacetamide 10.0% 


Vasocidin 


Prednisolone Sodium Phosphate 0.25% 
Phenylephrine HCI 0.12596 
Sodium Sulfacetamide 10.096 


Ophthalmic Solution 





VASOCIDIN® 
e STERILE 





OPHTHALMIC SOLUTION AND OPHTHALMIC OINTMENT i 


*INDICATIONS: Ophthalmic: Solution and Ointment— 
Based on a review of a related combination of drugs by the National 
Academy of Sciences— National Research Council and/or other 
information, FDA has classified the indication as follows: 
“Possibly” effective: 


For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis ( seborrheal, staphylococcal, allergic) and nonpurulent 
conjunctivitis (allergic and bacterial). 

Final classification of the less-than-effective indication requires 
further investigation. 


CONTRAINDICATIONS: 
Solution: Contraindicated in herpes simplex, ocular tuberculosis, 
vaccinia, varicella and most other viral diseases of the cornea and 


conjunctiva; fungal diseases of the eye and most dendritic ulcers. Purulent 


conjunctivitis and purulent blepharitis are contraindications for topical 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, do not use in 
penetrating wounds of the cornea. 
WARNINGS: Employment of steroid medication in the treatment of 


stromal herpes simplex keratitis requires great caution, frequent slit-lamp 


microscopy is mandatory. 
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Prolonged use may result in glaucoma, damage to the optic nerve, defects _ 


in visual acuity and fields of vision, posterior subcapsular cataract 


formation, or may aid in the establishment of secondary ocular infections 


from pathogens liberated from ocular tissues. 


In those diseases causing thinning of the cornea or sclera, perforation has _ 


been known to occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by 
presence of steroid medication. 


Topical steroids are not effective in mustard gas keratitis and Sjgren’s 
keratoconjunctivitis. Safety of intensive or protracted use of topical steroids 


during pregnancy has not been substantiated. 
If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 


PRECAUTIONS: As fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid applications, fungus 


invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 


Intraocular pressure should be checked frequently. 
This product is sterile when packaged. To prevent contaminating the 


dropper-tip and solution, care should be taken not to touch the eyelids or 


surrounding area with the dropper-tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect from light. 

Solutions containing phenylephrine hydrochloride may darken on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 


ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formation, 


secondary ocular infections from pathogens liberated from ocular tissues, 


perforation of the globe. 


See Package Insert for Full Prescribing Information. 


SMP Division 
Cooper Laboratories (P.R.), Inc. gi 
San German, Puerto Rico 00753- 


` . © 4 
EU Un NET ee eua. Mie’ "s. à 4 5 m utu 


l 





Kis cov mee moo CU NENEOOESU" CUPVRIEEPT EET NOT EUN ay a ale a T RY 


d v 
my a e How can you determine visual acui: 
he doesn't respond? , 


E 
A: The Catford Visual Acuity Apparatus 
the objective method that doesn’t depend 


him. . 
(J 

























The Catford Visual Acuity Apparatus has de 
mined objective acuities in cases of yol 
unresponsive children with squint, conge! 
cataract and mental retardation. And the cl 
correlation between results achieved with | 
mal adults through the Catford method 
subjective Snellen acuities attests to the vali 
of the Catford principle. 


The instrument operates on the principle 
nystagmus-induction: a rotating drum move 
dot slowly across a field, then quickly reti 
it, inducing optokinetic nystagmus. The siz 
the dot is reduced until fixation and nystagi 
cease, revealing the extent of visual acujty without usii 
subjective, respofise-oriented proced 


The Catford Visual Acuity Apparatus has also been u 
effectively in charting the development of visual acuity in yo 
children. Hand-held and portable, it is convenient for use at clinic 
bedside. And the drum—easy to alter and quick to obtain an end-poir 
is an effective means of attracting and holding the child’s attent 

Therefore, results can be achieved before the subject ti 


When you can't get reliable, subjective responses, you need the Catt 
Visual Acuity Apparatus—the proven method for obtaining objec 
acuities. Call or write for details and specificatic 
^W | 


- 


KE F LE 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa.,19008, (215) 353-: 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-07 
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Naking up to dry, sandy, burning eyes isn't pleasant . . . or 
lecessary. 


lelp your dry-eyed patient awaken comfortably by recom- 
rending bedtime instillation of Lacri-Lube® sterile ophthalmic 
intment. 


acri-Lube forms a thin film over ocular tissues to mimic the 
atural ljpid layer of the tears. All night long that film lubri- 
ates andretards evaporation of the aqueous tear components. 


\nd while Lacri-Lube is helping you relieve dry-eye problems, 
‘won't create any new ones. Lacri-Lube is sterile, bland, non- 
nedicated and pressure-filtered to minimize the risk of long 
erm use in chronic conditions. 


iecommend Lacri-Lube sterile ophthalmic ointment for your 
atients with dry eyes. Or as an adjunct in the therapy of any 
ye threatened by exposure, dehydration or desensitization. 

. . All it can do $s help. 
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Now microsurgery 
has amicro-cautery. 


The advent of the operating 
microscope encouraged 
precision in microsurgical 

. procedures — precision not 

. matched by the traumatic hot 
. cautery. 


_ Now the Wet-Field* Coagulator ` 
provides pinpoint hemostasis of tiny 
bleeders with practically no effect on ^ 
surrounding tissue. It thrives under 
irrigation and easily tolerates blood or 
aqueous. 


- Ask for a demonstration of the Wet-Field 
Coagulator. We'll also be happy to show you 
our easy-to-maneuver CM-I Microscope sys- 
tem, our Microsurgical Instruments, and other 
products for microsurgery. Mentor Division, 


Codman & Shurtleff, Inc., Randolph, Mass. 02368. 


cf. SD. McPherson, Jr.. M.D. "Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY, 73:5, 1972. 

SJ Ryan, Jr. MD. and A E. Maumenee, M.D., "The Running Shoestring Suture in Cataract 
Surgery," OPHTHALMIC SURGERY, 4:2, 1973 


© 1974 Codman & Shurtleff, Inc. "Trademark 


C] Please send me more information. 


DEM EE Lecce HM RR 











leat 


entor 


DIVISION 


Å" 
— 


When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one atid at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. , 


excellent 


bioavailability 
priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle)glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angleclosure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure, 

Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 


Precautions: Increbsing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS —HYDRAZOL VS. THE STANDARD 


30 


Hydrazol* 
Ps 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


[0] 
Time, Hours 





4 


The Standard* 


*Mean + standard error 


8 12 


Crossover study; 12 healthy adults after singo oral doses of 500 


mg (2 tab/each drug). Data on file—Softcon 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a “tingling” feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


roducts. 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with carefu! individual 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some case« of 
acute congestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded “SP 250” (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products ? 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 
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THE lid irritation, surface 
egularities are minimized, 
llae are reduced and given a 
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 (vifileon A) 


* BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
ana@the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 20%' 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5596 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved ( Dy 
slit lamp evaluation) during SOFTCON lens wear in 
66%, was unchanged in 30%, and worsenedin only 3%! 


A chance to preserve and even improve 
visual acuity during therapy 


Before SOFTCON, treatment for severe corneal 
edema usually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 3396, remained unchanged 
in 6376, and declined in only 496' 


See next page for full product information. 





n 
j 


Aphakic Fuchs dystrophy. 
Note irregular reflex although 
cornea appears grossly clear 
Acuity 20/160 


After almost 2 years of con- 
A EO O E EE = 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 


. Softeon 


(vifilcon A) 
BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTDON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the corné&ae 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 
Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 
Thelens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
- hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeseriousdamage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 
Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
. without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 


Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 


Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor ary reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become orittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 


Lens wear continued. ...... 65% 
Lers therapy completed... . . 23% 
Lens wear terminated....... 9% 
NOSIE a Y AT SIT 3% 
Untoward experience 
during lens therapy 

Notes oed 7296. NOSTE 1 — 11.2096 
Type of untoward 
experience 

Epit n] o e rrr EE MER: 24 
VT x: uM doa eS HUS 18 
Diesoldteid.-. 6i esl aE 14 
Uncorsfortable: 2. ix 46 
Depositon lens-. -. oes or 24 
Nereteted 7.5 oc ees. Eds 5 


E 


conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 


Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP. followed by a rinse with luke- 
warm Lensrins NP. Anylensremoved from 
the eye should be disinfected before being 
"eappiied to the eye. The iens should be 


traltsferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stopperec with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with acfimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ing fromthe vial and insertion onto He eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become netessary. 


Fitting and Wearing Schedule Patients 

may be fitted with lenses in refracting 
powers fanging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 
The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullo&s kera- 
topathy should be relieveg.. If the lens is 
not comfortable and pain persists, another 
iens should be tried for appropriate fit. 


Patients should be examined periodically 
for proper fit of the lens. A h@aling cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experiences) during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


Base Curves 7.8  OverallChord 13.5 
(mm of radius) 8.1 Diameters (mm) 14.0 
84 14.5 
8.7 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 CC.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co, 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950. 


i 
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i urgica Microscope System * 
Versatile surgical microscope syster 
with fiberoptic illumination. . .gi 
unsurpassed clarity, extra wide vil 
view, 3-step magnification, matche 
high-point eyepieces. ad 
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D n M eem 

— FINEST OPHTHALMIC INSTRUMENTS FOR SURGERY AND OFFICE USE. 
eGrieshaber Instruments 
EP — Finest quality precision-made instru: 


„ments and needles for ophthalmo: 
micro-surgery in the world. Distributed 





Retinal te ac exclusively in the United States by 
eae y y Surgical Products Division, 
_ Aleon Laboratories, Inc. 
= i eCryo-Stat " Probes 


Alcon offers a full line of probes fot 
all surgical and office procedures, | 


®Cryo-Stat'” Console 

Dependable non-electric cryo-ophthal: 
mic system. Eliminates hazards associa: 
ted with electrically operated units, 
economical to operate, choice of low- 
cost CO? or N20 coolants. Instant 
freezing and defrost. Temperature in- 
dicator gauge for all probes. 


Retinal (2.5 mm) 





Straight Cataract (1.5 mm) i 








FOr, further information, write: Surgical Products Division Alcon Laboratories, Inc. P.O. Box 1959 Fort Worth, Texas 76101 ^ 


CONTAMINATION 
AND INFECTION 


.CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 

Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you ' 
can control contact time, thus 
obtaining just the right amount of" 
fluorescein needed. There’s "itle 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 





Easy to use: simply retract 
the upper lid, apply the dry or$nge 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I-STRIP-A.T. 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.595, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- , 
lopes, each envelope containing two sterile 
strips. 





"m The Ophthalmos Division 
KeA AYERST LABORATORIES 
ME New York, N.Y. 10017 ? 7302 
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consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to an average of1.7 drops 

per application. 


no help needed to apply 


Its the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimjzint) the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


ot an aerosol but a gentle metered mist 


engineered for safety 


AISTURA avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


MISTU encourages patient loyalty. Its easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body or tilting the head. 
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Ophthalmic Spray 


engineered for all your patients - . 
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' can use a dropper— 
without difficulty 


- Encourages patient adherence to dosage regimen 
- Consistent dosage accuracy 

- No mirror needed 

- Handsome streamlined design 

-Can be used anywhere 

- No need for awkward positions 

- Fast RT. 


po 





. “Straightforward” delivery — eliminates the need for 
patient to bend his head back 

- Even tremor patients can apply 

- No thin tapered end to cause global injury 

- No eye contact with medication outlet 

. Gentler than a drop, faster than a blink 


i oUm. use d dropper at all 


i can use a dropper— : 
with some difficulty 


- Easy to self-apply at home or away 

- No aiming, no wasted medication 

- No mirror needed 

- Held against orbit to assure steadiness 

- Engineered to promote dosage adherence 
- A wide safety zone to prevent injury 

- No need for patient to bend his head back 


j 


[ve never used a dropper 


- Designed to avoid “dropper phobia" 

- No experience needed 

- No practice needed -— patient instructions make 
as easy to use as pressing a button 

- No blink reaction to waste dosage 

- Engineered for safety 

Designed for immediate patient acceptance 

- Consistent accuracy — average gr 7 drops 
per application 
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The help-needed patient The tremor patient 

No help needed when he No need for awkward positions The eye scope rests against ` 
uses cuia: mde MISTURA. with MISTURA. orbit to assure steadiness. 

The self-conscious The uncoordinated The geriatric 

May be taken without help, No misses with MISTURA, no fear No help needed, no aiming, 
without bending head back. of dropper induced optic injury. no misses. 
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Please see prescribing information on last page of this advertisement. 
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_ MISTURA® D,Phenylephrine HCI 0.12% Ophtha mic Solu- 
, tion Sterile 
* Description: MISTURA D is a decongestant that whitens the eye and 
- relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 
i Contains: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium 
- phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
. sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
. and purified water Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 
| "ries Use 1 mist application in the affected eye(s). May be repe- 
d in 3 or 4 hours as needed. 
Mun used according to the accompanying directions for use, each ap- 
7 plication delivers appfximately 1.7 drops of MISTURA D. 
aution: Should not be used in the presence of narrow-angle 
s lucoma.- 
larning: If irritation persists Mincreases, discontinue use. Keep con- 
ainer tightly closed. s. a 
| NOTE: Not for use with the soft contact lendas 
supplied: Available in sterile 15 ml. mist dispensing bottles. 


JMISTURA? D.Zn Phenylephrine with Zinc Sulfate 
phthalmic Solution Sterile 

D scription: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: 

nzalkonium chloride (0.0075%), polysorbate 80, socium bisulfite, 
Jium citrate, sodium chloride, (and purified water). Sod um hydroxide 
(ds added to adjust pH to approximately 6.9. 

A ions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
| eye and reducing mucus. 
- Indications: MISTURA OZn can be used when an astringent and 
ees decongestant is needed for relief of minor eye irritations such as those 

associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses. 


b.  Contraindications: MISTURA D.Zn should not be used 'n the presence 
ofn eey glaucoma. 






































sage and administration: Use 1 mist application in the affected 

k Beo) . May be repeated in three or four hours as needed. 

— When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D. Zn 


nt Keep ere tightly closed. Not for use with the soft contact 
lens. 
m ow supplied: Available in sterile 15 ml. mist dispensing bottles. 
STURA? C Carbachol Ophthalmic Solution Sterile 
< Contains: Carbacho! 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chioride and 
F urified water. Hydrochloric acid or sodium hydroxide is added to adjust 
gs pH to approximately 5.6. 
Actions: MISTURA C carbachol provides a more rapid and prolonged 
3 losis than pilocarpine and can lower intraocular pressure when other 
_ miotics have had to be replaced due to irritation, insensitivity or insuffi- 
E “cient potency. 
-. Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
rritated by or resistant to pilocarpine. 
intraindications: Carbachol is contraindicated ir the presence of 
yrneal abrasion and should never be administered orally or by injection. 
E Miotics are contraindicated where pupillary constriction is undesirable 
S Such as in acute iritis. 


Precautions: Administer with caution if the epithelial barrier of the 
` conjunctiva and cornea has been reduced by topical anesthetics, 
_ tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
41 spasm with resultant temporary decrease in visual acuity may occur. 
. Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
» spasm. 
i Dosage and administration: One mist application two to three times 
_ daily, However, the dosage should be adjusted to meet the needs of the 
„individual patients. This is made easier with MISTURA C available in 
$n three strengths. 


| aD 
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When used according to the accompanyingfhirections for Use, each ap- 
plication delivers 1.7 drops of MISTURA C. 


How supplied: Available in sterile 15 ml. Mist dispensing bottles. 


MISTURA® E l-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium, metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid ($$ ad pH approximately 3.0, and 
purified water. 

Actions: The capacity of MISTUR/PE /-epinephrine to decrease the 
aqueous inflow in open-angle glagcoma has been well documented. 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow. 
(Becker' found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months after initiation of topical epinephrine therapy) 
MISTURA E is effective alone in reducing intraocular pressure, and iS 
particularly useful in combination with miotics for difficult-to-control pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballerftine and 
Garner? indicated that with 80% of the uncontrolled ogen-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) ó 


Indications: Chronic simple glaucoma. . 


Contraindications: Should not be used in atienWgho have had an 
attack of narrow angle glaucoma since dilatiCn of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: efe pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and corne:i after prolonged 
epinephrine therapy have been reported. Epinephrine as been reported 
to produce macular edema in some aphakic patieris and should be 
used with caution in these patients?. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 


How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. | 
REFERENCES 

1. Becker, B., Pettit, TH., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314. 1961 

3. Kaiker, A.E. and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA P Pilocarpine Hydrochjoride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine HCI 2%, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate. 
sodium chloride, and purified water. 


Indications: MISTURA P pilocarpine HCI is indicat2d for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mycriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 


Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 


Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 


3. The dosage and strength required to reverse mydriasis depends on 


the cycloplegic used. 


d 
When used according to the accompanying directions foruse. eacn ap- 


plication delivers approximately 1.7 drops of MISTURA P. 


How supplied: MISTURA P pilocarpine HCI 2%, 1%, 2%, 3%, 4%, is 
available in sterile 15 ml. mist dispensing bottles. 
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To do a KPE pi i perly, 
which feature do you need most: 


Predictable and 


Aspiration »USTOCMmN 
Automatic 


An i liratimaty 


| Hras lip 


Simultaneo s Irrig: tion, 7 
/AASpITATION i nd 


t mitilsilicati [on 


All of them. 


Our PHACO-EMULSIFIER!™ Anti-traumatic Ultrasonic Predictable and Safe 
Aspirator offers you a lot more Tip- Our tip moves longitudinally Aspiration System - Parti: 


r 


han lens fragmentation capability. at high frequency back and forth chasing” is eliminated becaus 
It provices a fully integrated against the lens. This prevents cortical materials are drawn 
and reliable system that allows the lens from moving away, to the end of the tip, and 
ou to complete the Kelman vibrating or rotating with the tip. thorough cleaning of the 
»urgical Procedure quickly and Its cylindrical, hollow shape chamber is achieved 
efficiently, and offers many patient generates minimal turbulence logether, these four criti 
safeguards as well. within the chamber. Eneray is design features help explain tl 
Simultaneous Irrigation, localized at the end of the tip for rapidly increasing acceptance 
Aspiration and Emulsification optimum surgeon control. A and application of the PHACO 
Enables lens fragmentation and silicone sleeve covers the tip to EMULSIFIERIM Aspirator i 
aspiration to be achieved within protect surrounding tissue. hospitals and clinics 


a few minutes. Prompt execution Automatic Flow Control the world 


red ices the possibility of trauma- The form of the anterior chamber For detailed information 
tizing surrounding tissues in the is safely and properly maintained please write or phone: 
anteriol hamber. and precludes at all times during the procedure. Cavitron Surgical Systems. 
the alternating ot separate in Chamber collapse from excessive 1902 McGaw Avenue, 
nents which would prolong vacuum or overinflation by Irvine, California 92705 
ure irrigation is prevented Telephone: 714/557-54%& 
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Scleral 


Ma F er Optimum control of a single high frequency cukent 


| C (^ i with transillumination for: 
OS 3080 B Localizing retinal breaks and superficial 


marking of the sclera. 
m Both localization and treatment of macular holes. 
WM Precise localization of intraocular tumors such 
as malignant melanoma for the 3?P uptake test. 
* 
MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 i 
Telephone (617) 523-5031 ^ 
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upon instillation. However, discomfort lessens as the 















à concentration of epinephrine decreases. 
EX " i» — -— Should be used with caution in patients with a narrow angle 
: , 0.556; Xs since dilation of the pupil may trigger an acute attack of p" 
simple glaucoma. glaucoma. 


^ Dosage and Administration: The usua! dosage is 1 drop int 

k of nargiw angle glaucoma since dilation of the pupil affected eye(s) once or twice daily. However, the dosage 

should be adjusted to meet the needs of the indildual patients. 
le side reactions may include: eye pain or This is made easier with Epifrin available in fourWfrengths. 


he, conjuctival hyperemia and allergic Note: Protect from excessive light and heat. If the Solution 
chrome deposits in the conjunctiva and discolors or a precipitate forms it should be discarded. 
cornea after prolonlPd epinephrine therapy have been reported. Not for injection. 


Epinephrine has be 
some aphakic patie 
these patients. 


Precautions: Epinephri 


reported to produce macular edema in 


How Supplied:* 0.2596 strength available in 15 cc. plastic 
and should be used with caution in pP » gt T" f 


dropper bottles. 


0.5%, 1.096, 2.096 in 5 cc. and 15 cc. plastic dropper bottles. 
in any form is relatively uncomfortable On prescription only. 
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Systems’ library of new titles now ` ' jı 


provides an & -io-date series of | / 
video cassett lumes. Each is | | VO [ J 
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* Now your own TV set 
can take you into O.R.'s 








presented as a live eXperience by an 
outstanding author. Each subject 
available only on video cassette. 


Using your own TV set you can 
embark on an exciting new adventure 
in ongoing education. 


From list of titles now available for imme- 
diate delivery and continuously being added 
to, you can consider building a library of | START YOUR OW 
video cassettes that matches your professional VIDEO CASSETTE 
and personal interests. LIBRARY NOW! 
Price per Cassette 
$75.00. 
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Aa E A MAC EE CRT 
Video Volumes Now. : 
are live resentations, providing an intimate and 
authoritaW/e view of procedures — surgical and 
clinical — as perfected and practiced by eminent 
colleagues in your specialty. They are in full 
color, and you will hear the physician/author's 
comments at the time of the procedure. 


You have complete control of your study pro- 
gram: you select the titles of greatest interest 

.you determine where and when you will 
| view them. You can start and stop the pro- 
gram with a touch of your finger... you can 
enjoy the benefits of ''instant replay” for 
close analysis of a given situation. 


Editor-In-Chief: David M. Worthen, M.D. 
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nd Smith, M.D., 
Implants D. P. Choyce, M.S., F.R.C.S. 
lar Cataract Extraction With Congenital Iris Coloboma 
-Ans, M.D. 
ataract Following Keratoplasty Jorn Boberg-Ans, M.D. 
edure for Cataract & Glaucoma Jorn Boberg-Ans, M.D. 
rforating K@ratoprosthesis D. P. Choyce, M.S., F.R.C.S. 
abeculotom§ Ab Externo Professor H. Harms, M D. 

bicularis Tinsplantation For Recurrent Spastic Entropion 
Blron Smith, . & Pierre Guibor, M.D., P.C. 
n E rese Blepharoplasty Byron Smith, M.D. 


age Procedure for Glaucoma & Scheie Procedure 







tion of Recession of Left Inferior Oblique & Recession of Left 
ctus Marshall M. Parks, M.D. 


Right Medial Rectus Marshall M. Parks, M.D. 

Keratoplasty and Cataract Extraction Max Fine, M.D. 

0-129 Keratoplasty for Keratoconus Max Fine, M.D. 

0-130 Donor Sclera in Enucleation Surgery David B. Soll, M.D., F.A.C.S. 

0-131 Choroidal Melanoma Ruth Long, M.D. 

0-132 P32 Radioisotope Test For Diagnosis of Choroidal Malignant Melanoma 
William S. Hagler, M.D. 

0-133 Iliff Modification of the Fasanella Procedure Charles E. Iliff, M.D. 

0-134 Fascia Sling for Congenital Ptosis Charles E. Iliff. M.D. 

0-135 Dacryocystorhinostomy Charles E. Iliff, M.D. 

0-136 Correction of Minimal Ptosis. Fasanella-Servat Procedure With Correction 
of Left Lower Lid R. M. Fasanella, M.D. 

0-137 Correction of Minimal Ptosis Fasanella-Servat Procedure 

R. M. Fasanella, M.D. 

04140 Resection of the Levator Muscle Charles E. lliff, M.D. 


142 Repair of the Left — Ptosis by Fascia Frontalis Suspension 
Sidney A. Fox, M.D., S. 


143 Technique of Ed Cataract Austin Fink, M.D. 
0-144 Senile Entropion Sidney A. Fox, M.D., F.A.C.S. 
0-145 Retinal Tear Harvey Lincoff, M.D. 
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W 0-147 Intracapsular Cataract Extraction Through Corneal Incision 
Richard C. Troutman, M.D 

W 0-148 intracapsular Giitaract Extraction Through a Cornea Scleral Incision 
Protected by onjunctival Flap Richard C. Troutman, M.D. 

W 0-149 Cicatricial BMibharal Ptosis Operation and External Levator Resection 
Byron Smith, M.D. & Pierre Guibor, M.D., 

W 0-150 Revision of tfe Right Eye and Right Orbit - 
Byron Smit .D. & Pierre Guibor, M.D., P.C. 

W 0-152 Dacryocysffrhinostomy For Chronic Dacryocystitis Following Previous 


Surgery gli the Maxillary and Ethmoidal Sinuses 
Lester T@ones, M.D. & John L. Wobig, M.D. 








0-153 Resectilin of a Fistulous Lacrymal Duct 
Lester M. Jones, M.D. & John L. Wobig, M.D. 
0-154 Exter Dacryocystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 


0-155 Dacrycystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 
Prewintion and Management of Vitreous Loss Louis J. Girard, M.D. 

0-157 Pen#trating Keratoplasty Louis J. Girard, M.D. 

0-158 Coffhibined Cataract Extraction and Filtering Procedure Louis J. Girard, M.D. 
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160 Levator-Sli peration Car! C. Johnson, M.D. 


^ WF 173 The Cure gf Ptosis by Aponeurotic Repair 
Lester T. Jones, M.D. & John L. Wobig, M.D. 


4 
on to be Released 
^mm Ptosis eit Crowell Beard, M.D. 
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cassettes are fully 
compatible with existing vid 
sette players, including: ll Pah; 
B Sony @ Bell & Howell I-$ 
B JVC E 3-M . . . or any pla 
nated U-Matic or U-Vision 





Video Medical Edu 
99 Park Avenue 
New York, N. Y. 1 


video cassette librar 
7 f $75 deposit is | 


Ali Mui. 


i | would like to suggest these titles 
and authors for future productions: 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


HTHALMOLOGISTS 

WANTING THE 

SERVICES OF 

A CERTIFIED 
RTHOPTISI 


rite to: 


A.A.C.O. PLACEMENT SERVICE 
Margaret Ellis 
Doctors Center, Ste. 1670 
7000 Fannin 
Houston, Texas 77025 


Requests are sent to Certified Orthoptists 
semiannually. 


Available Orthoptists will contact the 
Ophthalmologist directly 





POSITION: 
Assistant Professor 
Department of Ophthalmology 


RESPONSIBILITIES: 
In charge of Pediatric Ophthalmology 
Service. Research interest in a related 
nh such as metabolic disease desira- 
e. 


QUALIFICATIONS: 
M.D. degree of an American or Canadian 
medical school, residency in an accred- 
ited residency program, certified by or 
eligible for the American Board of Oph- 
thalmology, at least one year of fellow- 
ship in Pediatric Ophthalmology. 


SALARY: 
ds be negotiated. Excellent fringe bene- 
s. 


EMPLOYER: 
University of Florida, College of Medi- 
cine, Gainesville, Florida 32610—an 
Equal Opportunity Employer. 


APPLICATION: 
Those interested are invited to direct 
inquiries and submit curriculum vitae to: 


Dr. Herbert E. Kaufman 

Professor and Chairperson 

Department of Ophthalmology 
University of Florida, College of Medicine 
Gainesville, Florida 32610 
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Each ml. or gram contains Gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 
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DESCRIPTION Gentamicin sulfate is a wateffsol- 
uble antibiotic of the aminoglycoside grou ive 
against a wide variety of pathogenic gram gegativ 
and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution į 
aqueous solution buffered to approxim 
use in the eye. Each ml. contains gent 
(equivalent to 3.0 mg. gentamicin), di 
phate, monosodium phosphate, so 
and benzalkonium chloride as a pres 

GARAMYCIN Ophthalmic Ointm 
ointment, each gram containing ge 
(equivalent to 3. mg. gentamicin) in 
white petrolatum, with methylparabe 
aben as preservatives. 
ACTIONS The gram-positive bacter 
gentamicin sulfate is active include oagulasgiiposi- 
tive and coagulase-negative staphylococci, in 
certain strains that are resistant to penicillin; 


a sterile, 


is a steri 
cin sulfate 


indole-positive and indole-negative Proteus species, 
Escherichia coli. Klebsiella pneumoniae (Friediand- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may 
occur in the future as resistance has been produced 
with VC du vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
enne keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 


ponente 

ARNINGS GARAMYCIN Ophthal 
not for injection. It should never be in 
junctivally, nor should it be directly i 
the anterior chamber of the eye 






ic Solution is 
ted subcon- 


hthalmic ointments may retard corneal Wealing. 
ADVERSE REACTIONS Transientirritation hs been 


Solution. 

Occasional burning or stinging may occur w 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAM 
Ophthalmic Solution: instill one or two drops into}e 
affected eye every four hours. In severe infectio 
dosage may be increased to as much as two dro 
once oy hour. 

GARAMYCIN Opht@falmic Ointment: apply a smal! 
amount to the affecte@ eye two to three times a day. 
HOW SUPPLIED G#RAMYCIN Ophthalmic Solu- $ 
tion —Sterile, 5-ml Siastic dropper bottle, sterile, 
boxes of one and six. tore away from heat. 

GARAMYCIN Op®halmic Ointment-— Sterile, 
/&-ounce tube, boxes of die and six. Store away from 


heat. NOVEMBER 1973 


For complete details, consult bel kage insert or litera- 
ture available from your Schering, Representative; or 
Professional Services Departmer¢, Schering Corpora- 
tion, Kenilworth, New Jersey 07083. 


e — Schering Corporation ` 
em wm Kenilworth N.I 07034 









eye opene in 
æ 
pacterial 
conjunctivitis 
m Clears up conjugetivitis and other infections of the 
external eye and diinexa due to susceptible strains of 
gram-negative H.Jnfluenzae, E. coli, K. pneumoniae 
M lacunata En 


bacter), H. aeglotius and Neisseria sp., including 
N. gonorrhog@e 















m Clears up gonjunctivitis and other infections of the 
external eygind adnexa due to susceptible strains of 
gram-posigve staphylococci and streptococci, 
including Æ. pneumoniae . 
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ml. or gram contains gentamicin sulfate 
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obacter aerogenes (formerly Aero- 


= Clears up infections of the external eye and 
adnexa due to problem organisms: P aeruginosa 
(certain strains) and Proteus sp. (sensitive strains 
both indole-positive and -negative). 


m Clears up infections” of the external eye and adnexe 
generally without sensitivity reactions and irritation 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures 


Clears up 
external eye infections’ 
caused by a wide range 
of ocular pathogens 


*due to susceptible organisms. 





IVE SPECTRUM AND GRAM-POSITIVE ACTIVITY 
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Optional Universal 
Overhead Projection 
Fixation Light 
No. 140 


Optional Electric 
Transformer System 

No, 130— a Da-Laur 
exclusive, Variable 
voltage contro! system 
assures proper 
instrument illumination. 
Fused and designed for 
any low voltage 
instrument. Electrically 





safe . . . fused, grounded 
pilot light. 
For full details aur 
and complete catalog, 


contact: | w ‘ 


DA-LAUR INCORPO 


Dept. J, 5 Bridge Street « Watertown, Mass. 02172 e (617) 926-011 


Optional Formica 
Instrument Shelf Ne. 
120. Rises to level 
| of patient's eyes or 
higher when required. 
Swings under table 
| when not in use. 











Indirect Ophthalrjoscopy 
Office Surgery 
Gonioscopy 







Heavy anodized alumiffim construction. 


Tarnish resistant, lightweight, but extreme 
stable and durable. 


e 4-inch rubber wheels roll freely with 





heaviest patients, yet lock securely 
when desired. 


2" thick solid foam rubber mattrgés 
covered with durable, washable Ebony 
Black vinyl material. Other colo to order. 
76" long, 24" wide. Other sizeg™fnade 

to order. 




















.. . add all five modular accegories Shown 
below or as many as you feed. 


Optional Formica 
Roll-out Storage 
=~ Compartment 
| No. 110. 
Interior lined with 
washable plastic 
laminate. 17%” 
wide, 9” deep, 
22” long. 







Also available WA. Steel 
Step Stool No. 


and rubber-tipped f 





Designed by 
Ophthalmologists 
r Ophthalmologists ® 


TED 
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AVERAGE CHANGE (IMPROVEMENT) OF OUTFLOW FACILITY 
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Three-stage clinical evaluation of Adsorbocarpine 


ADSORBOCARPIR 


(Pilocarpine HCl in Adsorbobase"™ 
Helps assure a more uniform ted of di 
variations with jew er daily instillations 
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Figure 


Vs. Echothiophate and Pilocarpine HC] in Methylcellulose 



















Facility of outflow improvement 
as a function of time — 2, 4, 6 and 
10 hours following instillation of 
medication. Each value repre- 
sents an average of 20 eyes (10 
patients) reflecting improvement 
over pretreatment base. 
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STAGE Il 
Pilocarpine HCI (2%) in Adsorbobase 


STAGE Il! 
Echothiophate lodide (.06% ) 











AGE! 
ocarpine HCI (2%) in 
oxypropy! methylcellug 
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aif jy disposable cryoextractoe; 
sonan turn on and off, on and 5,6 
 andoff,as you need it. 


Ít is a small th; og but tre- >-  Cornea...to freeze ^ rup- 
, meadously im; ortant | ture in process. mong 
- We» you need it... The on . disposables on’ the 


ability to defrost fast when F-20/20 offe" s this 
yo 1 neec to...to get free essential! feature. 


from a j ure...or the The F20/20 by 


Frigitronics 


frigitronic: 


770 RIVER ROAD, SHELTON, CT C5484 203° 4-6 
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now avaible from 
Soft Lees, Inc. 
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Here's whag you ce expect from our 


DROCURVI 


(hefilcon A) 


Contact Lens PHP* 


e lathe-cut, soft hydrophilic contact lens 
m Soft Lenses, Inc. 








First, you can expect a high quality finished product. Each lens is lathe-cut 
from a button of highly stable three-dimensional polymer. 

It is hydrated unger stringent controls and subjected to thorough quality 
assurance checks. lenses are shipped to you in sterile vials. 

You can expecjjood results from the unique advantages of our small trial 
fitting set. In fact, y&u can get started with our standard nine-lens set. 

Yet this selectign offers you a wide range of base curves and diameters. 
Enough to satisfy 4lfte majority of fitting problems in the correction of ametropia. 

And only a {Pw ancillary products are required. 

With expanjed production and our new computer system, you can expect 
prompt attenti@ to shipments, even the biggest ones. Of course, you always 
have direct cginmunication with Soft Lenses, Inc., through our toll free 
numbers. 

Our staff does virtually all the paper work. Technical representatives are 
also availatffe in some areas. 

To getu£omplete information about HydroCurve* products and supplies, 
call now, Moll free (800) 854-2790—in California (800) 542-6000. We're 
expectigy your call. 


BYROCURVE 


ersalile one 
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From Soft Lensef, Inc. 
A division of Continuous Curve Contact Lenses, Inc. 
8006 Engineer Rdj San Diego, CA 92111 


HMydroCurve* Soft Lenfies. Inc. "PHP (US. Pat 3,721,657) Trada Mark of Automated Optics, ine which lollgws Ov 
* Ms 
« ‘ a 


TENUPNMCO om 
a T" F vt 


E TA 






fabrica 
4696 Water k 
DESCRIPTION? ycroCurve® (hefilcon A) Contact Lens PHP* is 
a hemispherical shg# of approximately 14 mm. chord diameter and 0.1 
‘to 1.0 mm. thickness. It consists of 46% poly (2-hydroxyethyl 

ate) and 54% water by weight when immersed in normal 


* polymer (poly (2-hydroxyethyl methacrylate) 













S—in its hydrated state a HydroCurve® (hefilcon A) Contact 
HP* becomes soft and pliable. When placed on the human 

e hydrated lens acts as a refracting medium to compensate 
ametropias. The-material has a refractive index of 1.43. 


correctior of visual acuity in persons with nondiseased 
ametropias; refractive astigmatism of 1.50 
diopters or less a% or corneal astigmatism of 2.00 diopters or less. 
CONTRAINDICATIBNS —HydroCurve* (hefilcon A) Contact Lenses 
PHP* are contraindigated 5v the presence of any of the following 
Ens 
. Acute and subacute Wftammations of the anterior segment of the 








eye. 
PD: Any eye disease which acts the cornea or conjunctiva. 
3. Insufficiency of lacrima! sec eti 

. Corneal hypoesthesia. 

. Any systemic disease which may affect Íw eye or be exaggerated by 
us Mak contact lenses. 


Bessas 4 and Eye Drops: The HydroCurve® (hefilcon A) Contact 
.Lens PHP* must be stored ONLY in BOILnSOAK«* Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
- solutions, can be used by FydroCurve* (hefilcon A) Contact Lens 
-.PHP* wearers prior to or wie the lens is in place on the eye. Also, no 
_ Solutions, including conventional contact lens solutions, other then 
. BOILMSOAK® and the recommended cleaners BOILnSOAK* or 
Pliage? or Soft/Mate® may be used on the HydroCurve* (nefilccn A) 
penc! Lens PHP* when tne lens is off the eye. 
and Infections: f the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence øf a foreign body. The lens should be 
removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician should be 
consulted immediately. 
. Lens Sanitation: Patients must adhere to recommended daily sanitary 
care of the HydroCurve'* (hefilcon A) Contact Lenses PHP*. Failure to 
follow this procedure may result in development of serious ocular 
ees. 
ng Restrictions: The 4ydroCurve (hefilcon A) Contact Lens 
| PHP* should be removed before sleeping or swimming or in the 
| presence of noxious and irritating vapors. 
_ Visual Blurring: When visual blurring occurs the lens must be remcved 
until the condition subsides. 
- PRECAUTIONS 
obe HydroCurve® (hefiicon A) Contact Lenses PHP* must be 
stored ONLY in BOILnSOAK* Solution. If left exposed to air, the lenses 
will dehydrate. If a lens dehycrates, it should be soaked in BOILnSOAK * 
- Solution until it returns to a soft, supple state. 
. Cleaning and Disinfecting: 4ydroCurve® (hefilcon A) Contact Lerses 
- PHP* must be BOTH cleaned and disinfected daily. One procedure 
- does not replace the other. CLEANING is necessary to 
3 remove mucus and film from the lens surface. This can be 
. accomplished by using either BOILNSOAK?® or Pliagel' or 
. Soft/Mate® on a daily basis. Excessive deposits may damage 
- the lens; therefore, if this occurs, review care of lens with 


_ patient. 
DISINFECTING with the Hydrotherm® 
- Patient Unit and BOILNSOAK® Solution 
k has been shown to prevent the growth 
of certain organisms, namely 
- Staphylococcus aureus, Pseudomonas 
. aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
_ lens and in the HydroCurve® Carrying 
. Case with the porta-FLOW® 
. Transfer Unit (basket). 
HydroCurve® (hefilcon A) 
. Contact Lenses PHP* must be 
cleaned daily with fresh BOILPSOAK" 
or Pliagel® or Soft/Mate.'* Fresn 
BOILnSOAK* Solution must be used 
daily for storing the lenses. The 


e 


DES aii: mu 
> aa saa Mna. s fos. 


























HydroCurve^ Carrying Case must be emptied Wnd ay with fresh X 


BOILnSOAK* Solution just before disinfecting f¥e leses p 
If a Hydrotherm® Patient Unit is not available fr ^ fectingKhe 
lenses, the lenses must be boiled in their carryin a pah of water 


for 15 minutes. 
Hygiene: Patients must be instructed to was 
thoroughly, and dry with a lint-free towel bef 
Cosmetics, lotions, soaps and creams mus 
the lenses since eye irritation may result. If h 
lenses are being worn, the eyes must be kept 
has settled. 
Fluorescein: Never use fluorescein while 
lenses because the lenses will become di 
fluorescein is used, flush the eyes with n 
least one hour before replacing the | S. Too early replacement may 
allow the lenses to absorb residual flygfescein irreversibly. — * 
ADVERSE REACTIONS —Serious c@neal damage may result from 
wearing a iens which has been soaked in a conventional contact lens,» 
solution containing preservatives. 
Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the i fe 
h 
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spray is used while the 
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patient is wearing the 
olored. Whenever 
al saline solution and wait at 






Very rarely a lens may adhere to an eye as a result 


sleeping with the lens on or wearing a hypotonic leng: If a lensWdheres 









removing it. 

Rainbows or halos around objects or blurring 
if the lenses are worn continuously for too long 
lenses and a rest period of at least one hour ge 
symptoms. 

Excessive tearing, unusual eye secretions, 
normal; if these symptoms occur, the patient E be 


occur 
| of the 


determine their cause. 
DOSAGE AND ADMINISTRATION —Converftional met 
contact lenses do not apply to HydroCurve® (hefilcon 
Lenses PHP *. For a detailed description of the fitting te 
the HydroCurve* Fitting Guide, additional copies of whi 
from: Soft Lenses, Inc., 8006 Engineer Road, San Di 
92111. 
There may be a tendency for the patient to overwear the lenses 

initially. Therefore, the importance of adhering to the following initia! 
daily wearing schedule shculd be stressed to the patient: 


ique, refer to 
are available 
, California 


Maximum Wearing Time 
Day (Continuous Hcurs) Day 
8 


Maximum Wearing Time 
(Continuous Hours) 
8 


8 
10 
12 
14 
15 
all waking hours* 
*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve* Patient Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, 
regular recall visits are necessary to assure patient health and 
compliance with instructions. 
In Use Durability: With nopal! use and patient 















durable for a mini 
HOW SUPPLIED 
supplied sterile in a 
containing sterile nor 
solution. The glass vial 
the base curve, dioptri 
diameter, thickness an 
manufacturing lot num 


must be supplied with a com 
HydroCurve** Patient Care K 
The HydroCurve* Patient Ca 
a package required for lens cle 
disinfecting and storing consisti 
the following: 

porta-FLOW® Transter Unit (basket) 
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° 4 ‘ 1 A comprehensive and authoritative compendium 


\ RETINA CONGRESS 


Edited by RONALD C. PRUETT, M.D., and CHARLES D. J. REGAN, 


MC Miss. 


( 


M.D., both of the Massachusetts Eye and Ear Infirmary, Boston, Massa- , 


chusetts. 


This book is a compilation of papers and discussions about retinal dis- 


_ eases—principally retinal detachment—presented at the 25th Afii versary 


Congress of the Retina Service of the Massachusetts Eye and Ear In- 
firmary. The theme of the Congress, as reported by the book, was the 


‘development of modern methods of examination and treatment of retinal 


aw liseases during the 25-year period 1947-1972. 


t The opening section contains reports by leading authorities in re- 
search of retinal function. The second section presents the develop- 
ment of effective methods of examination of the eye, especially the 
vitreous body, anatomic retina, and retinal function. The final section 
contains papers by outstanding clinicians selected from throughout the 
world to report the latest and most effective techniques of surgery—es- 
pecially vitreous surgery, repair of retinal detachment, and photocoagu- 
lation of diabetic retinopathy. 

The text is amply illustrated with photographs, tables, and graphs 
to clarify the body of the text. Case histories are reported to demon- 
strate clinical applications. There is an open discussion between the 
authors and the audience. 


1975, 730 pages, illustrated 


AMA 
Seve  APPLETON-CENTURY-CROFTS 
b Medical/Nursing Publishers 


292 Madison Avenue 
AcC New York, New York 10017 


Please send me: 


RETINA CONGRESS, Pruett & Regan A-8283-2 $45.00 


AJO 6/75 
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. Pliage] ^ PLIAGEFL soft Contatt 
lens cleaner for the \ 
HydroCurve" (hefilcon A) | 
Contact Lens PHP** 
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@ The detergent (Poloxamer 407) concentration in Pliagel is 60 times that in any 
b: other soft contact lens cleaner available. 


e 1595 Poloxamer 407 contained in Pliagel is a good solvent for oils, proteins and 
other debris found on soft lenses. 


e Prophylactic Pliagel cleaning is purely a surface cleaning action. 


e The molecular weight of Poloxamer 407 (15,000) is many times greater than 
the molecular weight of the detergent used in any other cleaner. Poloxamer 
407 does not penetrate the lens. It does not produce any lingering discomfort 
upon lens insertion. 


e Poloxamer 407 provides lubricity and cleaning without potential lens scratch- 
ing and without artificia! viscosity-building agents like hydroxyethylceHulose. 


4 MORE NEWS IN SOFT LENS CARE 
| WILL CONTINUE TO FLOW FROM FLOW < 
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FLOW PHARMACEUTICALS, INC. 
3780 Fabian Way, Palo Alto, CA. 94303  « 
Available in Canada through Flow Interna Ltd. 


*U. S. and foreign patents pending. HydroCurve™ Soft Lenses, | c. 
**PHP (U. S. Pat. 3,721,657) Trade Mark of Automated Optics, Pw 
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UV Tonometer Sterilize: 


Evaluated by Spencer E. Sherman, M.D., F.A.C.S., Assistant Clinical Professor of Ophthalmology 
Mount Sinai School ot Medicine, N.Y., N.Y. 


Laboratory reports show that bacteria- 
cidal and fungicidal action is complete 
within 20 minutes. Uses ultraviolet radi- 
> id che 
ation to effectively and safely sterilize 
tonometers. Avoids hazards to patien! 
and tonometer associated with hea! 
sterilization. No solutions to irritate 
eyes or impair accuracy of the instru: 
ment. 


Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES 

e Variable timer 5-20 minutes 

e Accommodates all mechanical 
tonometers 

e Automatic shut-off when metal cove: 
is lifted 

e Hinged base facilitates bulb 
replacement 

e UV bulb is recessed for maximum 
protection and safety 


- Cat. No. 65-7527 
SKLAR TONOMET ER STER 1 LIZER Sklar UV Tonometer Sterilizer 


J.SKLAR 
Mfg. Co., Inc. 


UL listed.  - Long Island City, N.Y. 11101 





Refractions 
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Here's how we can 
help. You know that the 
refractive part of your 
practice can get you 
down. Asking the same 
questions over and 
over (like ‘one or two’), 
patients not cooperat- 
ing, and backed Mp 
waiting rooms can all 
put you behind sched- 


ule and prevent you from getting out of the 


office on time. 


The 6600 AUTO-REFRACTOR™ re- 
ducbs substantially the time for each re- 
fraction. The AUTO-REFRACTOR pro- 
vides highly precise results in 1/2 sec- 
onds per eye. You enter the exami- 
nation room and find the patient 
with the correction that gives 
the best visual acuity al- 
ready on the trial frame 


or phoropter. 


The AUTO-REFRAC- 
TOR does more than just 
save your valuable time. 





It frees you to devote" 


more attention to medi- 
cal ophthalmology, giv- 
ing the patient the type 
of care and attention he 
expects. Private practi- 
tioners have found that 
saving three to five min- 
utes per patient enables 
them to save one-half to 
one hour or more each 


day even if they see just ten patients per day. 


Perhaps the AUTO-BEFRACTORS' best 










feature is its abilityto handle and to save 
even more time on aphakics, pediatrics 
and other tiresome patients. For in- 
stance, you can start all your aphakic 
refractions at the 20/30 line. Or 
even the 20/20 line. 

What should you do with this 
extra time? You can answer 
that best. See two to five 
more patients a day, thereby 
Increasing your income. Take 
on more surgery. Or go play 

golf. The choice is yours. 


The 6600 AUTO-REFRACTOR TM makes life 
just a little bit easier 
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| If you have a need for Automated Refraction, Acuity's staff will submit a proposal | 
| describing specifically how the AUTO-REFRACTOR would be integrated into your 
practice and what it would accomplish for you. Simply call toll free (800) 336-0359 | 
| or check the appropriate box below | 
| 
| I'm interested. Please send me the following: | 
| [C] Office efficiency study [] AUTO-REFRACTOR brochure [ ] Transcript of users’ 
comments [ ] Office demonstration | 
| ' MAIL TO: | 
| NAME .. n ai —— l Àà3 
1 CUITY Cs. Cm a RP SUA - a n d 
ft \ DIN E c ee d TM e 
P SERES e - 7 
| INCORPORATED Dept. 100, Acuity Systems, Inc. 1757 Old Meadow Road. McLean, Va. 22101 | 
| 
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` MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 





The Kowa RC-2 Fundus camera isn't, a 
highly trained technician's device. Opefa- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 
note-taking. They make the doctor superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) and easiest to use Fundus camera, is also 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Company. Ltd. TOKYO, JAPAN — KONA AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


| N 
456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 *« (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 © (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 
Damme: Weg 37 21-27 Marylebone Lane St. Gallen 

Postfach 18, W. Germany London, W.1. England Switzerland 
LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Paris 8e. France Toronto Ontario, Canada Barcelona-5, Spain 
VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 








CONVENTIONAL SPHERICAL CURVES 
FREQUENTLY ALLOW DYE STAINED 
TEARS TO PROTRUDE BEYOND THE 
LENS EDGES 










CONFORMASPHERIC® CONTROLLED 


EDGE STANDOFF CREATES 
A BETTER LENS-CORNEA 
PERIPHERAL RELATIONSHIP 


Contact lens practitioners who use CONFORMASPHERIC® lenses quickly learn 


that they are synonymous with COMFORT. .. 






A an aspheric continuous curve with a negative slope re- 
places conventional spherical curves and creates a cushioned, com- 
fortable feeling . . . 


It assures reproducibility, reduces fitting time, may be used with 
existing fitting philosophies and its controlled edge standoff mini- 
mizes corneal interference. 


Prescribe  CONFORMÁSPHERIC for your next contact lens patient or for any 


of your patients who are not completely comfortable with their pres- 
ent lenses... 


Dial 1-800-446-8105 TOLL FREE for GONFORMASPHERIC® information 


. in Virginia 1-800-582-8346 Ge Le, 


C v 


] EG ^t m E * * 
We're anxious to share our enthusiasm with vou! 
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Diamox Diamox preserves the panorama 
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*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


e prescribing, consult package insert. 


| . Indications: Tablets and 
. Parenteral only: For adjunctive 
treatment of: edema due to conges- 
tive heart failure; drug-induced 

. edema; centrencephalic epilepsies 

_ (petit mal, unlocalized seizures). 

. All forms: Chronic simple (open 
angle) glaucoma, secondary glau- 
coma, and preoperatively in acute 

. angle closure glauceme where delay 


i of surgery is desired in order to 


. lower intraocular pressure. 
Contraindications: When 


sodium and/or potassium serum 


levels are depressed, in marked 


kidney and liver disease or dys- 
function, suprarenal gland failure 
and hyperchloremic acidosis. Long- 
term use in chronic noncongestive 
angle closure glaucoma. 

Warning: Although terato- 
 genic and embryocidal effects 
. demonstrated in mice at more than 
| ten times the equivalent therapeu- 
tic doses have not been evidenced in 
_ humans, do not use DIAMOX in 

pregnancy. especially during the 

first trimester, unless expected 
henefit« out weich these potential 


Precautions: Increasing the 
dose may increase drowsiness and 
ia and decrease diuresis. 
Adverse reactions common to all 
sulfonamide derrvatives may occur: 
fever, rash, crystalluria, renal 
calculus, bone marrow depression, 
thrombocytopenic purpura, hemo- 
lytic anemia, leukopenia, pancy- 
topenia, agranulocytosis. Early 
detection is advised and if such 
occur, discontinue drug and 
institute appropriate therapy. 
Adverse Reactions: Short- 
term therapy: (minimal) pares- 
thesias, particularly a “tingling” 
feeling in the extremities; some loss 
of appetite, polyuria, drowsiness, 
confusion. Long-term therapy: An 
acidotic state may supervene 
usually corrected by bicarbonate. 
Transient myopia. 
Other: (occasienal) urticaria, 


. melena, hematuria, glycosuria. 


hepatic insufficiency, flaccid 
paralysis, convulsions. 


DIAMOX retards loss of peripheral 
vision in glaucoma* by reducing 
secretion of aqueous humor and thus intraocular pressure. 


Diamox Diamox Sequels add convenience to control 
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Acetazolamide Sustained Release Capsules 500 mg. b.i.d. 
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Diamox' Sequels’ Offer: 


Simple b.i.d. Schedule Smooth,Round-the-Clock 
Once-in-the-morning, Control 
once-in-the-evening Continuous drug 
regimen reduces likeli- action helps even out 
hood of skipped doses. erratic peak-pressure 
periods. 
Prolonged Therapeutic And DIAMOX Acet- 
Effect azolamide does not inter- 
Sustained release of ^ fere with the activity of 
medication achieves con- miotics or other topicals. 
tinuous drug action to In fact, it often provides a 
effectively decrease secre- complementary effect 
tion of aqueous humor. when used with miotics. 
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Diamox 
Acetazolamide 

125 mg./250 mg. Tablets 
Diamox Sequels’ 
Acetazolamide Sustained 








Sustained Release 
Capsules 500 mg. b.i.d. 
Diamox’ Parenteral 
Sodium Acetazolamide Vials of 500 mg. 
with sodium hydroxide to adjust 
pH to approximately 9.2 


remis EL. Plin. 


LEDERLE LABORATORIES 
A Division of American Cyanamid 
Company, Pearl River, New York«10965 


For uninterrupted control of I.O.P. 
..never more than one or two instillation 
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Scanning electron microscopy: 
primate trabecular meshwork (X30C 
Viewed here is Schlemm's car 

along with uveal and corneoscler 
meshwork. (Photo courte 

Douglas R. Anderson, M.L 


This area is the site of the prin 
pathologic changes which a 
responsible for glaucoma and tl 

focus of most of the medic 
procedures for treatment of the diseas 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide ° 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most. 
.{wo instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, ` 
-one in the morning) are generally needed. 
Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. | 
When starting PHOSPHOLINE IODIDE therapy. 0.0396 — the lowest strength — 
‘Is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required. 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE ::2:5:25:5 


(echothiophate iodide for ophthalmic solution’ 








PHOSPHOLINE IODIDE 


(echothiophate iodide) 


in the management of . 
chronic simple (open-angle) 
glaucoma or glaucoma 

. secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE !ODIDE 9 (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicatec. Certain non- 
uveitic secondary tvpes of glaucoma, especial y glaucoma 
following catarac: surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammaticn. 

2. Most cases of angle closure glaucoma. due to the possi- 
bility of increasing angle block. 

3. Hypersensitvity to the active or inactive ingredients. 
Warnings: 1. Usein Pregnancy: Safe use of articholinesterase 
medications during pregnancy has not been established, nor 
has the absence ot adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all. prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINEIODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a h story of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires d'gital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinery incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
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manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion af the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior tc 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging. burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4 Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break freeintothe ° 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6 Lens opacities occurring in patients under anticholinester- 
asetherapy have been reported; routine examinations should 
accompany prolonged use. 

7 Paradoxical increase in intraocular pressure-may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously: artificial respiration should be given if 


necessary. 
How Supplied: Four potencies are available. 1.5 mg. package 
fordispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate.] 
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When Universal 
Ophthalmic Products, 
Inc., was founded, our 
objective was quite 
simple: to provide 
you with the highest 
quality aphakic prod- 
ucts at the most attrac- 
tive price. 

Temporary cataract 
glasses 

Our first specialized 
step was Unikat^, still 
your best buy in temporary 
cataract glasses with a size 
and power to fit almost any patient. 
Permanent aspheric lenticulars 

Then we introduced Unispheric® and 
Uniphakic™, our aspheric lenticular cataract 
lenses. Made of pure CR-39 and ground 
exactly to your Rx, these lenses give you the 
best quality/price combination you can find. 
Custom aphakic lenses 

And because we're specialists in the aphakic 
field, we can probably solve some of your 


Universal OY 


P. 0. Box 3144 


Houston, Texas 77001 


A Sign of Specialization 












special prob- 

lems that until now 
nobody wanted to 
touch. For example, we 
can handle the aphakic 
with macular degeneration 
\ who may need a +8.00 or 

+ 10.00 add (any add for 
that matter). We can also 
handle patients requiring distance powers 
of over + 20.00 in single vision or bifocal. 


In short, if the patient is routine or a unique 
aphakic case, give us a call. We probably 
have a sensible and sensibly priced solution 
to the problem. 


Ophthalmic 
Products 





(713) 688-5205 


the cataract lens people 


Severe ocular inflammation 
calls for potent therapy... 


The basis for a rational choice between 
' FMI? (fluorometholone) and Pred Forte? (prednisolone acetate) 1% 


When to use a potent steroid. |f nct treated 
promptly and effectively, ocular inflammation IS 
at best painful and unsightly. At worst, it's 
potentially damaging to the patient's vision. The 
more severe the inflammatory condition, the 
greater the need for therapeutic potency. For 
example, FML and Pred Forte provide the high 
level of anti-inflammatory activity needed to 
effectively treat even the most severe steroid 
responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment 
of the globe. 


The basic rationale behind the use of potent 
ophthalmic steroids such as FML and Pred 
Forte is to maintain functional integrity of the 
eye. In general, as long as evidence of active 
inflammation persists, it may be hazardous to 
discontinue steroid therapy. Use of potent 
steroids may in fact help preserve the ocular 
structure.' 


When not to use potent steroids. Despite 
their usefulness, there are times when potent 
steroids (anc mild ones too, for that matter) 


e 
should be used with extreme caution - or not e 
all. It is generally agreed that untreated puruler 
infections, most viral diseases and ocular 
fungal infestations should be considered as 
contraindications to the use of these agents. 


Indications and methods of use. Fither FM 
or Pred Forte may be used to treat moderateh 
severe to severe steroid responsive inflammator 
conditions such as iritis, uveitis, iridocyclitis, 
episcleritis and resistant ocular allergy. In additior 
data? made available recently attest to the 
usefulness of FML in long-term treatment of 
inflammation following cataract removal and 
keratoplasty. The patient photos to the right 
demonstrate the effectiveness of both FML an 
Pred Forte in severe ocular inflammation. 


The usual method of administering either FMI 
or Pred Forte is to instill one or two drops into 
the conjunctival sac two to four times a day. 

But to provide maximum therapeutic effectivene: 
when the severity of the inflammation dictates 
the dosage can be safely increased to two 

drops every hour during the first 24 to 48 hour 


Seminars 





® | 
FM L (fluorometholone) 0.1% Liquifilm" Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting 
agents of mechanical, chemical or immunological nature. No 
generally accepted explanation of this steroid property has 
been advanced. Adrenocorticosteroids and their derivatives 
are capable of producing a rise in intraocular pressure. In 
clinical studies on patients’ eyes treated with both dexameth- 
asone and fluorometholone, fluorometholone demonstrated 
a lower propensity to increase intraocular pressure than did 
dexamethasone. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS Acute 
superficial herpes simplex keratitis. Fungal ciseases of ocular 
structures. Vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva. Tuberculosis of the eye. Hyper- 
sensitivity to the constituents of this medication. WARNINGS 
Steroid medication in the treatment of herpes simplex keratitis 
(involving the stroma) requires great caution; frequent slit- 
lamp microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual acuity 
and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections 


from fungi or viruses liberated from ocular tissue. In those 
diseases causing thinning of the cornea or sclera, perforation 
has been known to occur with use of topical steroids. Acute 
purulent untreated infection of the eye may be masked or 
activity enhanced by presence of steroid medication. Safety 
and effectiveness have not been demonstrated in children of 
the age group 2 years or below. Use In Pregnancy: Safety of 
the use of topical steroids during pregnancy has not been 
established. PRECAUTIONS As fungal infections of the cornea 
are particularly prone to develop coincidentally with long-term 
local steroid applications, fungus invasion must be suspected 
in any persistent corneal ulceration where a steroid has been 
used or is in use. Intraocular pressure should be checked 
frequently. ADVERSE REACTIONS Glaucoma with optic nerve 
damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. DOSAGE 
AND ADMINISTRATION 1 to 2 drops instilled into the conjunc- 
tival sac two to four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour. 
Care should be taken not to discontinue therapy prematurely. 


y Pred Forte 


(fluorometholone) (prednisolone acetate) 1% 


FML vs Pred Forte: A choice. Both FML and Pred Forte work. FML has been shown to have. 
less propensity than dexamethasone to raise IOP And recent animal data? indicate that Pred Forte 
exhibits maximal corneal penetration, through intact epithelium, compared to commonly used 
steroid phosphafe and alcohol derivatives. So when potent anti-inflammatory activity is required 
and your clinical judgement anticipates something beyond short-term therapy, FML appears to be 
the drug of choice. But for severe disorders where safety is less of a concern, Pred Forte 
provides a potent alternative to FML. 


* Potency you can see 





Patient CH White male. Age 46. Acute episcleritis secondary 
to rheumatoid arthritis. Treatment started 2/24: FML one 
drop every hour for 48 hours then one drop every two hours 
for 36 hours then one drop every four hours thereafter 





Patient CH on 3/9. FML therapy stopped 
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Patient LV. White male. Age 57. Acute episcleritis. Treatment 
Started 2/27: Pred Forte one drop every hour for 48 hours 
then one drop every two hours for 36 hours then one drop 
every four hours thereafter; warm compresses and 
scopolamine ointment twice daily. 





Patient LV on 3/12. Pred Forte therapy stopped 
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®) 
Pred Forte (prednisolone acetate) 1% Sterile Ophthalmic Suspension 


INDICATIONS For steroid responsive inflammation of the 
palpebral and bulbar conjunctiva, cornea and anterior segment 
of the globe. CONTRAINDICATIONS Acute untreated purulent 
ocular infections, acute superficial herpes simplex (dendritic 
keratitis), vaccinia, varicella and most other viral diseases of 
the cornea and conjunctiva, ocular tuberculosis, and fungal 
diseases of the eye, and sensitivity to any components of the 
formulation. WARNINGS 1. In those diseases causing thinning 
of the cornea, perforation has been reported with the use of 
topical steroids. 2. Since PRED FORTE” contains no antimicro- 
bial, if infection is present appropriate measures must be taken 
to counteract the organisms involved. 3. Acute purulent infec- 
tions of the eye may be masked or enhanced by the use of 
topical steroids. 4. Use of steroid medication in the presence 
of stromal herpes simplex requires caution and should be 
followed by frequent mandatory slit-lamp microscopy. 5. As 
fungal infections of the cornea have been reported coinci- 
dentally with long-term local steroid applications, fungal inva- 
sion may be suspected in any persistent corneal ulceration 
where a steroid has been used, or is in use. 6. Use of topical 
corticosteroids may cause increased intraocular pressure in 


certain individuals. This may result in damage to the opticnerve 
with defects in the visual fields. It is advisable that the intra- 
ocular pressure be checked frequently. 7. Use in Pregnancy - 
Safety of intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS Pos- 
terior subcapsular cataract formation has been reported after 
heavy or protracted use of topical ophthalmic corticosteroids. 
Patients with histories of herpes simplex keratitis should be 
treated with caution. ADVERSE REACTIONS Increased intra- 
ocular pressure, with optic nerve damage, defects in the visual 
fields. Also posterior subcapsular cataract formation, secon- 
dary ocular infections from fungi or viruses liberated from 
ocular tissues, and perforation of the globe when used in con- 
ditions where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. DOSAGE 
AND ADMINISTRATION 1 to 2 drops instilled into the conjunc- 
tival sac two to four times daily. During the initial 24 to 48 hours 
the dosage may be safely increased to 2 drops every hour 
Care should be taken not to discontinue therapy prematurely. 


AllERCAN Irvine California/Pointe Claire, PQ.. Canada 


MUROCOLL EPINEPHRINE .1% 
. As (L-Epinephrine Bitartrate 1.8296) PRODUCT #291/2 


^ 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 


? EPINEPHRINE 1% | 
; Y | (Epinephrine Bitortrate 1.82%) i | 
Es 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
| goo | preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
,[ PHBDIACAL LABORATCRIS, Inc.| $ 2% (as Bitartrate 3.64%), Product #29. 


12) LIBERTY ST. 
QUINCT 69, MASS. USA. 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutiens are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Ææ only 
Complete Ophthalmological Originators of 

Formulary Avaitable On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 


Your instruments deserve 

the best possible treatment, SO 

carry and protect them in a very 

special instrument case from Sparta. 

We have used a luxurious dark brown leather 

to cover both the case and its matched 

hand grips and have lined the interior with a washable 
tan vinyl. Thick foam ej: (e [e LLAIS and two instrument trays with 
soft orange colored felt covering and elastic 

straps provide an extra measure of protection, 

while a keyless combination lock secures the 

case's contents. 


Attractive protection for your valuable instruments. 
9-100 Sparta Instrument Carrying Case, Complete. 





SPARTA INSTRUMENT CORPORATION 


. AIRFIELD AVENUE / FAIRFIELD, N.J. 07006 / (201) 575-1344 


TARTERS give your patients 
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knowing they are wearing attrac- 
tively styled glasses and comfort 
from the Yightweight materials 
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the maximum advantages of “tem- 
porary” @ataract glasses without 
cosmetic change in frame appear- 
ance or readjustment from uncon- 
ventional segment designs when 
the time comes to switch to their 
permanent prescriptions, Even 
then STARTERS remain useful 
as a "spare pair.” 


















STARTERS are made to high 
quality standards and they are 
offered in both men's and ladies' 
styles, Each pair of STARTERS 
is supplied in a soft lined, slip-in 
case. 
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Post-Operative Cataract Glasses from Alcon 
p TO: 
g SURGICAL PRODUCTS DIV., 
| p Alcon Laboratories, Inc. 
8 P. O. Box 1959 
Fort Worth, Texas 76101 
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e provides a 
1:5000 solution 


E | € ensures sterility 
e easy to prepare 
e always fresh 


INDICATION: This drug is indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 
synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. l 


ADVERSE REACTIONS: Transient increases in intraoc- 






ular pressures, ae UC bie poma ghee M Cooper Laboratories (PR), Inc. i 
tion have been reported. Delayed healing of incisions has | m $e 
been reported but not confirmed. | San German, Puerto Rico 00753 E 
See Package Insert for Full Prescribing Information E 2010-3/cos-161 | ) 
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The first 
3 years 
areonus— 


Now the Mentor* Slit Lamp is 
guaranteed — parts and service — fc 
three years. We're that confident 
of its mechanical precision and its 
optical excellence. 


Meanwhile the list of accessories 
keeps growing: A Hruby Lens, a sir 
ple inexpensive camera, a slide vie 
attachment for quick comparison 
of recorded pathology with patient 
condition, an illumination inclinat 
and the Goldmann Applanation 
Tonometer. 


Ask us for complete information ar 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 





DIVISION 





"Trademark U.S. Pat. Pending 
©1975 Codman & Shurtleff, Inc 
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Ittakes two 


(for 24-hour sulfa/steroid therapy) 











The Night Shift: Sterile Cetapred 


Ointment provides prolonged action while * 


he Day Shift: During the day. 
opto Cetapred combines the 


‘oad antibacterial action of sulfacetamide 1075 your patient is sleeping. Ointment ts 

ith the anti-inflammatory activity of particularly useful when you want more 
ednisolone 0.25% prolonged action than drops. 

A Sterile 

dium sulfacetamide 10%, prednisolone acetate* 0.25% sodium sulfacetamide 10%, prednisolone acetate* 0.25% 


hicle: hydroxypropyl methylcellulose 0.5% 


rescribe Isopto Cetapred for daytime use and Cetapred Ointment for nighttime use and your patient will receive roun 
ie clock benefit from sulfa/steroid therapy. 


"TAPRED* Ophthalmic Preparations: Description: Suspension: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednisolor 
setate* 0.25%: Preservatives: Sodium Thiosulfate 0.1%, Benzalkonium Chloride 0.025%, Methylparaben 0.05%, Propylparaben 0.1%. Vehicl 
ydroxypropyl Methylcellulose 0.5%. Inactive: Dried Sodium Phosphate, Sodium Biphosphate, Polysorbate 80, Disodium Edetate, Hydr 
lloric Acid and/or Sodium Hydroxide (to adjust pH), Purified Water. Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Pre 
solone Acetate* 0.25%; Preservatives: Methylparaben 0.05%. Propylparaben 0.01%; Inactive: White petrolatum, Anhydrous Liquid Lanoli: 
lineral Oil. 





- Indications: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other information, 
_FDA has classified the indications as follows: "Possibly Effective": In the management of inflammatory and allergic conditions of the eye 
| such as allergic nonpurulent chronic or acute blepharitis and conjunctivitis. 





recautions — Warnings— Adverse Reactions: Extended use may cause increased intraocular pressure, which should be checked frequent 
erforation may occur in diseases causing thinning of the cornea. If sensitivities or reactions occur institute other therapy. Contraindications: 
ibercular, fungal and most viral lesions of the eye; vaccinia, varicella, acute purulent conjunctivitis, acute purulent blepharitis. Supplied: In 5 
ad 15cc Drop-Tainer* dispensers; sterile ointment in 1/8 oz. tubes. *Licensed under patent 3,154,718 

Duke-Elder, S.: Diseases of the Outer Eye, Part I, System of Ophthalmolegy, Vol. VIII, The C. V. Mosby Co., (St. Louis), 1965, p. 68. 
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COMPLICATIONS OF KERATOPLASTY 
THE GIFFORD LECTURE 


. " ARTHUR GERARD DEVOE, M.D. 
New York, New York 


In past years corneal grafting was con- 
sidered an esoteric field requiring such spe- 
cialized expertise and experience that few 
ophthalmologists included the procedure in 
their usual surgical activities, choosing to 
refer patients to surgeons with specific ex- 
perience. In many cases this was well ad- 
vised since the large irritating suture ma- 
terial that had to be removed in ten or 11 
days, at a time when the wound was anything 
but firm, contributed to a high incidence of 
complications. Before the advent of carbonic 
anhydrase inhibitors and corticosteroids, 
there was no satisfactory way to control the 
secondary glaucoma, which was and still 
remains one of the major complications of 
corneal grafting. 

Many factors have contributed to the in- 
creasing number of skilled surgeons, well 
trained in all aspects of corneal surgery. This 
is due largely to the development of tech- 
niques and medications that make the man- 
agement of complications more effective, both 
in the operating room and postoperatively. 
While the skilled surgeon of 20 years ago had 
a high incidence of success, even the average 
surgeon can now obtain results about equal 
to those of the experienced specialist of the 
past. Foremost among these developments is 


From the Department of Ophthalmology of the 
College of Physicians and Surgeons, Columbia Uni- 
versity, New York. 

Presented as the Gifford Lecture, Chicago Oph- 
thalmological Society, May 17, 1974. 

Reprint requests to Arthur Gerard DeVoe, M.D., 
Edward S. Harkness Eye Institute, 635 W. 135th 
St, New York, NY 10032. 


the almost universal acceptance of the oper- 
ating microscope in corneal surgery, and in- 
deed among the younger men, in anterior 
segment surgery of all types. Most residents 
now completing their training have become 
well indoctrinated in the use of the micro- 
scope, have not had to unlearn previously 
acquired surgical patterns, and need no con- 
vincing of the virtues of the new instrumen- 
tation. With increased visibility provided by 
magnification has come finer instrumentation 
and finer suture material, which is now rap- 
idly approaching a point of diminishing re- 
turn. While it is true that the use of the 
operating microscope cannot make a poor 
surgeon into an excellent one, nevertheless, it 
is apparent that such sophisticated tech- 
niques as phacoemulsification, vitrectomy, 
and implantation of keratoprostheses could 
not have reached their present state of refine- 
ment without it. Advances in glaucoma sur- 
gery are now dependent upon this type of 
instrumentation and examination. 

Among therapeutic aids of recent deriva- 
tion, we think particularly of corticosteroid 
preparations, carbonic anhydrase inhibitors, 
and osmotic agents. Whether the prosta- 
glandin suppressors will prove to be impor- 
tant is yet to be established, although evi- 
dence suggests that they may be effective. 
The inability of endothelial cells of the donor 
to survive is generally recognized as the ulti- 
mate cause of graft failure. An almost unique 
biological phenomenon exists in corneal 
transplantation in that a true chimera exists 
with the cells of the donor persisting in the 
body of the host. Whether in man these 
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\ cells are ultimately replaced by host cells 


remains to be demonstrated. Animal studies 


suggest that donor cells persist until the 


death of the host. Practically, however, the 
immediate success of a graft depends on the 


M indefinite survival of donor endothelium. De- 


struction of these endothelial cells can be 


brought about by many causes. Electron 
microscopic studies have clearly demon- 
strated phagocytes attacking and destroying 


--— + 


endothelial cells.! Therefore, the reduction or 
elimination of the inflammatory reaction is 
crucial in the early postoperative phase. Top- 


ical subconjunctival, and systemic corti- 
. costeroids have salvaged many eyes that pre- 


viously would have developed total graft 


opacification. Glaucoma itself can damage 
endothelium, particularly when combined 
with uveitis. Control can now be obtained 
medically in a high proportion of operated 
individuals. In many institutions it is routine 
to employ carbonic anhydrase inhibitors 


m for three or four days after keratoplasty, 
= particularly in aphakic grafts. 


Though complications during the actual op- 


erative procedure can still occur and can 


account for graft failure, these are becoming 
progressively less of a problem. Attention is 
therefore being directed toward some of the 
other areas of uncertainty. These include out- 
right graft rejection on an immunologic 
basis. While this can undoubtedly occur, its 
incidence is probably rare; many experi- 


enced surgeons believe it to be less than 5 or 


— . 1066. To date, attempts at tissue typing have 





been unsatisfactory. Years ago, the most ob- 
vious approach, blood typing, was shown to 
be of no significance in corneal grafting.? 
Presently, in most organ transplants an at- 
tempt at histocompatibility typing is made 
by using human leukocytes. Allansmith, Fine, 
and Payne? applied this to a group of corneal 
transplant recipients and donors, and con- 
cluded that histocompatibility typing as cur- 
rently done has no practical value in clinical 
corneal transplantation. Not only can maxi- 
mum donor-recipient mismatch result in a 
clear graft, but the extensive technical prob- 
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program make such attemp of highly ques- 


more evidence 


convenience of the surgeon and the patient, 
preservation of donor material has been in- 
vestigated in various pafts of the world. Of 
the various methods for prolonged storage, 
freezing the donor material in liquid nitrogen 
clearly gives the best visual results. The con- 
dition of the donor eye at the time of death 
is important, as is the actual technique of 
freezing and unfreezing, the details of which 
are critical. It is currently believed that the 
eye should be removed no later than six hours 
after death and then frozen. The age of the 
donor is still of disputed significance. Many 
studies in the past^* demonstrated that in 
fresh tissue, age is really of little significance 
with regard to the procurement of a clear 
graft. It may well be, however, that when 
donor material is frozen, the vitality of the 
endothelial cells is decreased so that only 
relatively young endothelium can be expected 
to survive the trauma of freezing, as well as 
operation. Hoefle® demonstrated that the 
younger eye can maintain its vitality and 
ability to decongest the stroma under labora- 
tory conditions considerably better than the 
older eye. 

Generally, there is really little need for 
prolonged storage of donor corneal material. 
What is needed is a satisfactory method of 
preserving it for three to four days without 
significant loss of vitality. This enables the 
patient and the physician to synchronize their 
activities under the most favorable conditions 
with operating teams employing optimal in- 
strumentation. Such would also make the 
use of general anesthesia a much more prac- 
ticable procedure. 

I do not intend to recount the usual com- 
plications of keratoplasty, such as eye in- 
fection, uveitis, secondary glaucoma, anterior 
synechie, wound leak, wound rupture, 
epithelial downgrowth, retrocorneal mem- 
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brane, and immurplogic graft rejection, but 
to discuss the prgblem of donor selection and 
to describe in gome detail the worst compli- 
cation that cayf occur in keratoplasty, namely, 
the death g4 the recipient. 

What/fre the definite contraindications to 
the use of donor material? Obviously these 
include gross corneal deformities, scars, vas- 
cularization, and *cornea guttata. Active 
uveitis is a cause for rejection on two counts. 
First, uveitis can diminish the vitality of 
endothelium, and secondly, since the etiology 
of the condition is unknown, the possibility 
of transferral of a transmitting agent must 
still be kept in mind. An eye with early 
glaucoma in an individual with normal an- 
terior segment by slit-lamp microscopy is 
probably safe to use, but since secondary 
endothelial dystrophy sometimes develops 
after prolonged glaucoma, such eyes would 
not be suitable. In general, the newborn eye 
is not satisfactory for penetrating kera- 
toplasty because of its thinness and flexibil- 
ity. It could be used, however, for a lamellar 
or patch graft. Tumors of the anterior seg- 
ment are best avoided, although with the ex- 
ception of retinoblastoma, I know of no case 
where a tumor has been transferred from 
one individual to another. Localized tumors 
of the posterior pole, again with the excep- 
tion of retinoblastoma, are reasonably safe. 
Many thousands of malignant melanomas 
have been used as donor eyes without re- 
ported evidence of transplantation of tumor. 
There is a documented case of transplanta- 
tion of retinoblastoma from a donor to a 
host.? Because of the well-known propensity 
of this tumor to seed the vitreous, iris, and 
anterior chamber, the use of such eyes can- 
not be recommended. Again, although there 
is little or no evidence about the transmittal 
of infection, it would seem unwise to use 
eyes coming from a donor who has died from 
bacteremia, septicemia, or from syphilis. 
Randolph,” however, was unable to transmit 
either active or latent syphilis in the rabbit. 
We have used jaundiced eyes frequently 
without complication, but here one must be 
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certain that the jaundice is not due to infec- 


tive hepatitis. Leukemia presents a special * 


problem, as there is some evidence to indi- 
cate that its origin may be viral in nature. 
This approach may be somewhat overly cau- 
tious since there are statements that the use 
of eyes from patients with systemic illness is 
safe. Barraquer and Rutllan? noted that “eyes 
obtained from persons who have died of an 
acute infectious disease, or from leukemia, or 
tumor cachexia, or are affected with lues, 
may be used after they have been thoroughly 
examined." Just what constitutes a thorough 
examination might be questioned. To the best 
of my knowledge, spirochetes have not been 
found in grossly normal eyes of syphilitic in- 
dividuals, although they have been demon- 
strated in the active phase of congenital 
syphilis. Since the anterior chamber of the 
eye is an ideal site for propagating homo- 
plastic tumors, an eye from a patient dying 
of metastatic disease should be carefully ex- 
amined with a slit lamp before being used 
for donor material. 


CASE REPORT 


On March 27, 1967* in consultation, I examined 
a 49-year-old woman with bilateral Fuchs' dys- 
trophy. At that time, visual acuity was 20/30-, 
bilaterally, and the right eye demonstrated a well- 
marked 2+ cornea guttata, extending to within 1.5 
mm of the corneoscleral limbus. There was no 
epithelial edema. In the left eye a similar endothelial 
disturbance was noted and there was also a central 
patch of epithelial edema about 2 mm in diameter. 
In January 1970, visual acuity remained the same, 
20/30-, with the ability to read J1. Corneal thick- 
ness was noted to be 0.64 mm in the right eye and 
0.62 mm in the left. Conservative treatment was con- 
tinued. On June 3, 1971, visual acuity had dropped 
to 20/40, T5 in the right eye and 20/60, J9 in the 
left eye. Corneal thickness had increased to 0.74 
mm centrally. On June 14, a 6.0-mm penetrating 
keratoplasty was performed on the left eye without 
complication. The graft remained clear with re- 
corded visual acuity of 20/25, J1. Slight changes 
at the macula of the left eye were noted with the 
ophthalmoscope. On Sept. 22, 1973, some 27 months 
after the keratoplasty, we received word that the 
patient had died of progressive neurologic disorder 
that had begun 18 months after the transplant and 
had persisted for nine months until her death. 
Neurologic examination, confirmed by a necropsy, 
established a diagnosis of Creutzfeldt-Jakob disease. 
A review of our records showed that the donor eye 
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had been taken from a 55-year-old man who had 
died of Creutzfeldt-Jakob disease at the Neuro- 
logical Institute in New York. The cause of his 
death had been confirmed pathologically. This then 
raised the possibility, if not probability, that for the 
first time, transmission of this disorder from one 
human being to another had occurred. Procf of this 
is, of course, not absolute, but the probability of this 
rare disease occurring independentlv in two in- 
dividuals linked only by the common bond of 
keratoplasty must be remote. Tf this represents true 
transference of a disease only recently proven to be 
of slow viral origin, the use of donor material in 
keratoplasty and other forms of organ transplanta- 
tion must be carefully screened. 


DISCUSSION 


In 1920 Creutzfeldt!? described in detail a 
patient with cerebral degeneration associated 
with progressive loss of motor function and 
in 1921" and 1923, Jakob'? described five 
more such patients, all of whom were con- 
sidered to have degenerative diseases with the 
maximum sites of degeneration in the frontal 
and temporal cortex, the anterior half of the 
striatum, the thalamus, and the motor nuclei 
of the medulla and spinal cord. The disease 
was noted to begin in middle and late adult 
life with gradual disturbances of motility, 
including difficulty in walking, with wasting 
and generalized hypotonia. Mental distur- 
bances occurred, suggestive of anxiety or 
schizophrenia, and progressing through con- 
fusion, delirium, and complete mental failure 
to death. In 1968, Gibbs'? was successful in 
transmitting Creutzfeldt-Jakob disease to 
chimpanzees and New World monkeys by 
inoculation of brain tissue from patients who 


x. had died of the disease. He was also able to 


transmit the disease serially to chimpanzees 
and monkeys. The animals developed clinical 
disease 11 to 14 months after inoculation 
when inoculated by the intracerebral route 
and after 16 months when inoculated by the 
peripheral route only. Histopathologic exam- 
ination of the autopsied brain tissue from the 
animals was consistent with that found in the 
human patient. In 1970, Bots, de Mann, and 
Verjaal'* reported electron microscopically 
visible particles resembling virions in the 
brain biopsies of two patients with Creutz- 
feldt-Jakob disease, confirming a similar 
finding by Vernon and associates. These 
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particles were located alrpost exclusively in 
the cytoplasm of the astrówytes, which were 
swollen and showed accumWtions of glial 
fibers with occasional destruclion of the cell 
bodies. 

During the past ten years, eviNence has 
been accumulating that certain disea3es for- 
merlv considered chronic and degenerative 
are actually due to “slow viruses," as con- 
trasted to the usual viral diseases, which 
rapidly progress following infection. In 
the usual acute virus infection, the in- 
fected cell dies within 12 to 48 hours after 
it is infected. In the slow viral infection, how- 
ever, the virus does not kill the cell which can 
continue to replicate without being lethal to 
the host cell. The body's immune system does, 
however, recognize the viral invasion and 
eventually reacts against it, producing the 
gradual dissolution of cells containing the 
viruses. Ophthalmologists are well aware of 
the recurrent nature of herpes simplex, and 
know that the herpes virus may lie latent 
within the nerve cells of the ganglia, causing 
no disturbance until some mechanism, such 
as a fever, injury, or severe emotional dis- 
turbance in some manner triggers the virus 
into activity. Between attacks, no damage to 
the nerve cells apparently occurs. The man- 
ner in which viruses can persist without 
causing death of the host cell may be ex- 
plained by the fact that some viruses do not 
influence the host cell’s RN A mechanism and 
protein production. Some slow viruses, how- 
ever, are able to alter the protein composi- 
tion of the surface of the cell's membrane. 
Such altered cells and their clones, however, 
may be recognized by the body as foreign 
material, resulting in cellular disorder or de- 
struction. In addition to neurologic disor- 
ders, cancer and autoimmune diseases have 
been considered possibilities in this group. In 
the laboratory, it has been shown by culti- 
vating measles-infected cells in the presence 
of measles antibody that the measles virus, 
ordinarily lethal to cells grown in tissue cul- 
ture, when properly treated can become non- 
lethal. In 1969,15 the measles virus was iso- 
lated from the brains of patients who had sub- 
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acute sclerosing panencephalitis, a fetal dis- 
ease with progressive loss of mental and 
motor function. For many years, it had been 
recognized that subacute sclerosing panen- 
cephalitis «usually followed months or years 
after a severe case of measles, and that such 
individuals usually had a high level of 
measles antibody titer. The measles virus has 
also been found ifi lymph node cells. Not 
only have inclusion bodies of the measles 
type been demonstrated in patients with mul- 
tiple sclerosis, but another paramyxovirus, 
parainfluenza type 1, has been isolated from 
patients with multiple sclerosis. This virus is 
similar in appearance to the virus of measles. 

Several progressive central nervous sys- 
tem diseases in man are believed to be prob- 
ably viral in origin. Best known are the 
Creutzfeldt-Jakob disease and Kuru, char- 
acterized clinically by slowly progressing, 
presenile dementias, and histologically by 
vacuoles in the cortical cells and proliferation 
of glia. As the gray matter degenerates, the 
brain becomes spongy in appearance. Kuru 
is found only in a group of natives in New 
Guinea whose ritual cannabalism involved 
eating the brain and entrails of dead rela- 
tives. When cannabalism was outlawed, Kuru 
decreased markedly. Two animal diseases, 
scrapie and mink encephalopathy, are similar 
to Kuru and Creutzfeldt-Jakob disease and 
are thought to be of slow viral origin. Virus- 
like particles have been detected electron mi- 
croscopically in scrapie, but not as yet in 
mink encephalopathy. Only certain genetic 
strains of mink are affected, suggesting that 
certain animals are predisposed genetically to 
an aberrant, immune response to viral infec- 
tions. 

The manner in which a virus can be 
transformed into a nonlethal agent is not 
completely understood. It has been addi- 
tionally suggested that a virus may be defec- 
tive in certain portions of its RNA or DNA 
genome and therefore unable to replicate 
alone. It can, however, replicate in cells which 
are simultaneously infected with an intact 
virus genome. It is felt that the defective virus 
competes with the intact virus in replication, 
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thus interfering with the rate of productione 


of the intact virus. Since there are fewer 
infectious viruses being formed, the infec- 
tious process itself is reduced, and the in- 
fected animal is able to survive. At a later 
date and over a long period, the immune sys- 


tem gradually mounts an attack against.the 


infected cells, resulting in slow degeneration 
and the appearance of chronic, infectious dis- 
orders. 

Many diseases exist in which there is 
strong evidence that some viral agent is in- 
volved. In addition to the disorders or dis- 
eases previously named, Burkitt's lymphoma 
and nasopharyngeal carcinoma have been 
noted to have the Epstein-Barr virus ; herpes 
simplex virus has been observed in carcinoma 
of the cervix; an RNA virus has been found 
in animals with leukemia; paramyxovirus 
has been implicated in lupus erythematosus ; 
measles and parainfluenza virus have been 
implicated in multiple sclerosis. The SV 40 
virus has been isolated in progressive multi- 
focal leukoencephalopathy, as well as in sub- 
acute sclerosing panencephalitis. There is as 
yet no solid evidence, but suggestion has been 
made that such diseases as amyotrophic lat- 
eral sclerosis, diabetes, glomerulonephritis, 
hemolytic anemia, muscular dystrophy, optic 
neuritis, Parkinson's disease, psoriasis, 
rheumatoid arthritis, and ulcerative colitis, 
all may fit into this same package of slow 
viral disorders. Of interest to us is the pos- 
sibility that uveitis may fall into this group. 
Evidence is slowly being presented to indicate 
that a number of chronic, degenerative con- 
ditions have characteristics which makes 
them suspect of being of slow viral origin. 
Therefore, it behooves us, in light of the 
presently reported case, to be cautious in the 
use of donor material from individuals dying 
of uncertain or unknown degenerative disor- 
ders. 


SUMMARY 


The complications of keratoplasty have 
been greatly reduced in recent years by virtue 
of finer instrumentation, microsurgery, new 
drugs to minimize postoperative complica- 
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preservation. A 49-year-old woman, follow- 
ing uncomplicated keratoplasty with donor 
material from a patient who had died of a 
slow virus disease, developed the same condi- 
tion and died 18 months later. Until more evi- 
dence is available, donor material from in- 
dividuals dying of obscure chronic central 
nervous system disorders should be used with 
extreme caution. 
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BULBAR LIGNEOUS CONJUNCTIVITIS AFTER PTERYGIUM 
° REMOVAL IN AN ELDERLY MAN 


ŞfernEN M. Wernstock, M.D., anp Ricmar A. Kirrar, M.D. 


Lexington, Kentucky 


Ligneods conjunctivitis is a rare bilateral 
form of pseudomembranous conjunctivitis 
characterized by wood-like induration of the 
palpebral conjunctiva.’ It has its onset in 
childhood, occurs more commonly in girls, 
and often leads to severe corneal complica- 
tions.’ Delineating the characteristic clinical 
course, Spencer, Straatsma, and Foos? 
stressed its chronic nature and the relentless 
and rapid recurrence of the lesions despite 
all surgical and medical attempts to control 
it. 

On the basis of histochemical studies 
demonstrating mucopolysaccharides as main 
components of the lesions, François and 
Victoria-Troncoso* successfully used hy- 
aluronidase and alpha-chymotrypsin to treat 
the disease. Firat and Tinaztepe? confirmed 
Francois and Victoria-Troncoso's histopatho- 
logic findings by using the recommended 
method of enzymatic therapy in one case. 

Francois and Victoria-Troncoso' noted 
only one case report of ligneous conjunc- 
tivitis primarily involving the bulbar con- 
junctiva. However, since that patient re- 
sponded to antibiotics, the condition was 
considered to be infectious rather than a true 
case of ligneous conjunctivitis, 

Our case is interesting because of its in- 
volvement of the bulbar conjunctiva and its 
unilateral occurrence in an elderly man after 
pterygium surgery. 


CASE REPORT 


A 74-year-old white man had an uneventful re- 
moval of an active pterygium of the left eye by 
means of a bare sclera technique in 1970. On the 
first postoperative day, the operative site was filled 
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with a tenacious, gelatinous, yellowish exudate. The 4 
exudate was easily removed with a forceps, and the 
culture obtained was negative. EN. 

During the next 18 months, corticosteroid-anti- 
biotic eyedrops, beta-irradiation, and three subse- 
quent surgical excisions failed to control the con- 7 
tinual formation of the gelatinous material and 
membranes. Pathology reports revealed the same 
findings of a nondescript homogenous hyaline ma- 
terial. 

In March 1972, at first examination here, the 24 
patient was 76 years old and in good general health — — 
except for diabetes mellitus, controlled with 40 units - 
of NPH insulin daily. His family history was non- 
contributory for any ocular disease. k 

Ocular examination revealed a pinkish-yellow 
lobulated firm gelatinous mass measuring 1 cm? at 
the medial corneoscleral limbus of his left eye F 


f 





(Fig. 1). It had a few large feeder vessels and a 
core of vascular tissue beneath it. The patient 
had nasal and temporal pingueculae of his right | 
eye and bilateral nuclear sclerosis. E 
On May 23, 1972, we performed a local excision 
of the lesion, covering the defect by mobilizing con- 
junctiva inferiorly and superiorly. The next day he =i 
had only minimal conjunctival reaction and was dis- 
charged on antibiotic eyedrops. Four days later, a 
large amount of mucoid gelatinous material was 
present at the operative site, and the inferior limbal 
conjunctiva was involved (Fig. 2). During surgery, 
this area had been manipulated with forceps during | 
mobilization of the conjunctiva inferiorly. ^ 
Repeated removal of this material was necessary 
during the next two months, followed by prompt 
recurrence. Topical enzymatic therapy consisted of 
a solution of alpha-chymotrypsin containing 750 
units/5 ml (1 mg/5 ml), one drop every hour, com- 
bined with hyaluronidase 750 units/5 ml (1.5 mg/ 
ml), one drop four times a day, to the left eye. 
Daily debridement was performed and the hya- 
luronidase drops were increased to every hour. Dur- 
ing the next three weeks, a marked decrease in —— 
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Fig. 1 (Weinstock and Kielar). Left eye, March 
1972. Preoperative appearance of limbal mass. 





Fig. 2 (Weinstock and Kielar). Left eye, May 
1972. An extensive amount of membranous deposit 
developed postoperatively, involving the inferior 
bulbar conjunctiva. 


membrane formation was noted, and debridement 
was no longer necessary. 

This enzymatic regimen was continued until ac- 
cumulation of the gelatinous exudate ceased and 
the underlying granulation tissue seemed to remain 
unchanged (Fig. 3). The eye was injected, prob- 
ably due in part to the chemical irritation from 
the use of the enzymes. He was gradually weaned 
from the enzymatic therapy and all drops were dis- 
continued ten weeks after their initiation. The con- 
junctival injection and irritation then improved 

r both objectively and subjectively. 

r When last seen, 20 months after treatment was 
| discontinued, a small limbal mass of granulation 

[ tissue covered with epithelium remained, but the 

1 exudative mass did not recur. 


RESULTS 


Microscopic sections were prepared from 
the mass excised from the nasal corneoscleral 
limbus by means of routine formalin fixa- 
tion and paraffin embedding. 

Examination of the surface plaque after 





Fig. 3 (Weinstock and Kielar). Left eye, Sep- 
tember 1972. Appearance six weeks after the initia- 
tion of enzymatic therapy. 
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staining with hematoxylin.and eosin revealed 


degenerated squamous epithelium irregularly 
covering large areas of amórphous, eosino- 


philic hyaline deposits. Scattered islands of 
squamous epithelial cells were present in this 
hyaline-like material (Fig. 4). The'specimen 
stained negative with Congo red. With ATcian 
blue, the specimen consisted of a surface 
plaque and the conjunctiva at the base of 
the lesion. Large stromal deposits beneath 
conjunctival epithelium stained strongly posi- 
tive. The surface plaque had variable positive 
areas. After treatment with hyaluronidase, 
only small scattered positive areas of stain 
were seen beneath the conjunctival surface. 

These findings were consistent with pre- 
vious reports*? regarding the histochemical 
nature of the subepithelial material found in 
ligneous conjunctivitis. 


DISCUSSION 
Despite several uncommon clinical fea- 
tures, we feel this is a case of ligneous con- 
junctivitis, based on the histopathologic find- 





Fig. 4 (Weinstock and Kielar). Surface plaque. 
Amorphous hyaline material with islands of degen- 
erating squamous epithelium  (hematoxylin-eosin, 


x100). 
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ings and its response to appropriate enzy- 
matic therapy. Wé know of no other ocular 
disease that mdnifests these specific histo- 
pathologic findings and responds to this spe- 
cific enzymatic treatment. This disease appar- 
ently does not involve the bulbar conjunctiva 
primarily. François and Victoria-Troncoso! 
reported cases in which the membrane ex- 
tended around the fernices to involve the bul- 
bar conjunctiva; except for their one case 
that, in retrospect, was infectious conjunc- 
tivitis, this disease apparently does not appear 
de novo on the bulbar aspect of the globe. 

Apparently healthy tissue is susceptible to 
manifest ligneous conjunctivitis after trauma. 
This was possibly induced by the initial 
pterygium excision and perhaps again by the 
forceps manipulation of the inferior limbal 
conjunctiva during the surgical excision of 
the ligneous limbal lesion. Winter and 
Michler* also remarked on this tendency. 

Unilateral occurrence in an elderly man 
is also a remarkable feature. Not only is the 
disease more prevalent in women, and usu- 
ally bilateral, but it is also a chronic disease 
starting in childhood. Our patient seems to 
be the oldest reported case. 

Finally, 20 months after termination of 
combined enzymatic therapy, there was no 
recurrence of the disease. The successful use 
of alpha-chymotrypsin and hyaluronidase in 
the treatment of this disease was reported by 
others. The alpha-chymotrypsin is a pro- 
teolytic enzyme used to digest necrotic tissue, 
membranes, and crusts. The connective tis- 
sue deposits, shown histochemically to be mu- 
copolysaccharides sensitive to  hyaluroni- 
dase, were treated successfully with topical 
hyaluronidase. The disease did not recur 
after discontinuation of the treatment ; how- 
ever, Frangois and Victoria-Troncoso* re- 
ported that this disease may be a hereditary 
disturbance of the connective tissue with con- 
tinued formation of mucopolysaccharide de- 
posits. Our finding does not agree with 
Chambers and associates'* suggestion that this 
may be an autoimmune disease. This short- 
term treatment without recurrence may be 


BULBAR LIGNEOUS CONJUNCTIVIT 


915 


due to clearing of extracellular mucopoly- 
saccharide that was deposited as a result of 
an exaggerated tissue response to trauma. 
Without continuing trauma, perhaps no 
stimulus remained for further extracellular 


deposition of mucopolysaccharides. Any ef- 


fect that hyaluronidase may have on vascu- 
lar and cellular aspects of- the tissue re- 
sponses to trauma is unknown, and at best 
the etiology of the disease still remains 
speculative. The enzymes in this case acted 
as irritants, fostering chemical conjunctivitis, 
as conjunctival injection and irritation dis- 


appeared when these enzymes were discon- 


tinued. , 


SUMMARY 


Ligneous conjunctivitis occurred unilat- 
erally in a 74-year-old man after pterygium 
excision and only involved the bulbar con- 
junctiva. Histochemical studies confirmed 
the presence of mucopolysaccharides in the 
lesion sensitive to hyaluronidase. The patient 
was treated successfully with topical hya- 
luronidase and alpha-chymotrypsin, with no 
recurrence 20 months after cessation of 
therapy. | | 


ACKNOWLEDGMENT 


We thank Frederick C. Blodi, M.D., for examin- 
ing the patient and reviewing the histologic slides. 


REFERENCES 


1. Francois, J., and Victoria-Troncoso, V. : Ligne- 
ous conjunctivitis. Ophthamologica 154:471, 1967. 

2. Duke-Elder, S.: Diseases of the Outer Eye. 
Conjunctiva. In System of Ophthalmology, vol. 8, 
pt. l. St. Louis, C. V. Mosby, 1964, p. 95. 

3. Spencer, L. M., Straatsma, B. R., and Foos, 
R. Y.: Ligneous conjunctivitis. Arch. Ophthalmol, 
80 :365, 1968. 

4. Francois, J., hU 
Treatment of ligneous conjunctivitis, 
Ophthalmol. 65:674, 1968. 

5. Firat, T., and Tinaztepe, B.: Histochemical 
investigations on ligneous conjunctivitis and a new 
method of treatment. Acta Ophthalmol. 48:3, 1970. 

6. Chambers, J., Blodi, F., Golden, B., and 
McKee, A.: Ligneous conjunctivitis. Trans. Am. 
Acad. Ophthalmol. Otolaryngol. 73 :996, 1969. 

7. Winter, F., and Michler, R.: Chronic mem- 
branous conjunctivitis. Arch. Ophthalmol. 49 :161, 
1953. 


and  Victoria-Troncoso, 


Am. J. 


al 
" 
< 
v 
,^ 
i 


à 


^ 


wi 


= : ^ 





he 
V ° 





CORNEAL CLOUDING WITH INCREASED ACID MUCOPOLYSACCHARIDE 
ACCUMULATION IN BOWMAN’S MEMBRANE 


Mertyn M. Roprisurs, M.D., JosepH CALHOUN, M.D., AND 
RongisoN D. Harvey, M.D. K 


Philadelphia, Pennsylvania 


Neonatal corneal opacification can be 
caused by several different conditions,’ in- 
cluding congenital glaucoma, anterior seg- 
ment malformations, birth trauma, congeni- 
tal syphilis, inborn errors of metabolism, 
congenital endothelial dystrophy,*? congeni- 
tal hereditary corneal edema, congenital 
stromal dystrophy, and trisomy 13. 

We describe two infants with bilateral 
diffuse corneal clouding associated with un- 
usual accumulation of acid mucopolysac- 
charide (AMP) in an irregularly thickened 
Bowman’s membrane, without evidence of 
systemic mucopolysaccharidosis (MPS) or 
mucolipidosis. These cases do not represent a 
new syndrome, although they demonstrate a 
new corneal condition. 


CASE REPORTS 


- Case 1—An infant girl, born to a 28-year-old 
white woman, gravida 2, para 1, after a 35-week 
gestation complicated by polyhydramnios, weighed 
5 Ibs. 9 oz., and had hazy corneas at birth and mild 
respiratory distress. Her parents and sibling were 
normal. Results of a physical examination showed 
a tachypneic infant with bilateral cloudy corneas, 
congestive heart failure, and an imperforate anus. 
Cardiac catheterization revealed an aberrant right 
subclavian artery, ventricular septal defect, coarcta- 
tion, and patent ductus arteriosus. An intravenous 
pyelogram showed an enlarged right kidney with 
a dilated ureter. 

Ocular examination revealed bilateral cloudy, 
nonvascularized corneas (Fig. 1) which failed to 
clear with topical glycerin. The corneas measured 
11 x 10 mm. Descemet's membrane showed no 
evidence of breaks. Due to the limits of examina- 
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tion, we did not determine whether the clouding 
was anterior or involved the full thickness of the 
cornea. The iris and fundus appeared normal. 
Ocular tension was 5 mm Hg by Schigtz applanation 
tonometry. We did not us@ anesthesia due to the 
associated systemic defects. 

Laboratory tests showed no evidence of rubella 
or cytomegalic inclusion disease. There was no 
evidence of increased urinary mucopolysaccharides 
by the spot test. Karyotype studies were attempted, 
but were unsuccessful Dermatoglyphics were 
normal The infant gradually deteriorated and 
died at 11 days of age due to congestive heart 
failure and terminal septicemia. 

Autopsy findings revealed congenital cardiac 
disease with an aberrant right subclavian artery, 
hypoplastic isthmus of the aorta with coarctation, 
and a ventricular septal defect. The kidneys 
showed bilateral enlargement with increased fetal 
lobulations. The uterus was bicornuate. An ante- 
mortem blood culture was positive for Pseudo- 
monas. 

Case 2—A full-term 4-day-old black infant boy 
admitted for evaluation of bilateral congenital 
cloudy corneas, multiple vascular lesions, and 
seizures weighed 8 Ibs. 12 oz. at birth. His mother 
was a 20-year-old black woman, gravida 6, para 5. 
Physical examination revealed telangiectases of the 
face, scalp, trunk, and extremities. Skull abnor- 
malities included hypertelorism and parietal boss- 
ing. Mild peripheral edema, cyanosis, and bilateral , 
inguinal hernia were present. The patient’s parents 
and siblings were normal. Ocular examination re- 
vealed bilateral corneal clouding (Fig. 2) with- 
out breaks in Descemet’s membrane. One of us 
(J. C) examined the infant in the intensive care 
nursery but, due to the limits of examination, could 
not determine the exact level of corneal cloud- 
ing. The corneas failed to clear with topical glyc- 
erin. Ocular tension was 12 mm Hg in both eyes. 
A view of the fundus, other than a red reflex, 
could not be obtained with the maximum light of 
the indirect ophthalmoscope. Maternal rubella titers 
were negative, Karyotype studies were not per- 
formed. 

Laboratory tests for increased urinary MPS and 
amino-acids were negative. Chest x-ray films were 
normal and x-ray films of the skull revealed no 
evidence of intracranial calcification. Two days 
after admission, the infant died after repair of a 
spontaneous gastric perforation. 

Autopsy findings revealed telangiectatic lesions 
of trunk, extremities, leptomeninges, cranial bones, 
long bones, cervical and mediastinal soft tissue, 
parotid glands, laryngeal and pharyngeal mucosa, 
mucosa of distal colon, and spermatic cord. We 
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Fig. 1 (Rodrigues, Calhoun, and Harley). Case 1. Fig. 2 (Rodrigues, Calhoun, and Harley). Case 2. 
Left eye showing diffuse corneal opacification. Right eye showing diffuse corneal clouding. 





* Fig. 3 (Rodrigues, Calhoun, and Harley). Case 1. Fig. 4 (Rodrigues, Calhoun, and Harley). Case 2. 
Bowman's membrane is diffusely thickened and  Bowman's membrane is irregularly thickened, 
displays an increased amount of AMP (colloidal showing scattered cells and increased accumula- 
iron, X64). tion of AMP (colloidal iron, X64). 





Fig. 5 (Rodrigues, Calhoun, and Harley). Case 1. Fig. 6 (Rodrigues, Calhoun, and Harley). Case 2. 
Bowman's membrane is thickened and shows in- _ Irregularly thickened Bowman's membrane with 
creased accumulation of AMP (alcian blue, X256). scattered cells and increased accumulation of 


AMP (alcian blue, X64). 
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“noted melanosis of the dura, leptomeninges, and 
spinal. canal, and a generalized peritonitis sec- 
ondary to spontaneous gastric perforation. 


M Arines AND METHODS 


One eye was fixed in 2.5% buffered glu- 
taraldehyde within 24 hours after death 
(Case 1), postfixed in 1% osmium tetroxide 
and processed for electron microscopy. The 
other eye was fixed in 10% neutral buffered 
formalin and embedded in paraffin after re- 
moval of a piece of cornea for lipid stains. 
The eyes from the infant boy (Case 2) were 
fixed in 1096 neutral buffered formalin with- 
in 12 hours after death. After removal of a 
piece of cornea from each eye, the eyes were 
paraffin-embedded for frozen sections and 
lipid stains. The sections were stained with 
Alcian blue, colloidal iron, Masson trichrome, 
and oil red 0. Controls included normal eyes 
from neonatal infants as well as eyes from 
patients with buphthalmos. For electron 
microscopy, corneal tissue from the paraffin 
block of the second patient was deparaffin- 
ized, postfixed in osmium tetroxide for one 
hour, dehydrated by ascending concentra- 
tions of alcohols, and embedded in epoxy 
resin. Thick sections (1 u) were stained with 
toluidine blue. 


RESULTS 


Since the histopathologic findings of both 
cases were identical, no distinctions are made 
between them in the following description. 

Gross findings—The globe was of normal 
size. The cornea measured 11 X 10 mm and 
appeared slightly thickened. The sclera was 
unremarkable. The anterior chamber was of 
normal depth and the angle open. The lens, 
vitreous body, retina, and choroid were unre- 
markable. 

Light microscopy—CoRNEA—Microscopic 
examination revealed an essentially normal 
epithelium and basement membrane. Bow- 
man's membrane measured 30 y thick in 
Case 1 and 30-36 y thick in Case 2 with a 
few degenerated cells in each. The corneal 
stroma, Descemet’s membrane, and en- 
dothelium were unremarkable. Descemet's 
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membrane was 6 y thick. There was no 
evidence of cytoplasmic vacuolation in any 
layer of the cornea. 

Intensely staining acid mucopolysac- 
charide (AMP) deposits could be demon- 
strated in Bowman’s membrane using the 
colloidal iron (Figs. 3 and 4). The abnormal 
deposits in Bowman’s membrane were also 
positive with Alcian blue (Figs. 5 and 6) at 
pH 4.0, 2.5, and 0.4 and were hyaluronidase- 
resistant. The normal control eyes as well as 
globes from patients with buphthalmos did 
not have similar corneal deposits. 

The conjunctiva, uveal tract, lens, retina, 


and sclera were unremarkable. The oil red 0 t 


stain for lipid was negative. 


ty 
SKIN AND VISCERAL TISSUE — Histologic * 


examination of the skin, heart, liver, spleen, 
kidneys, and brain were negative for in- 
creased mucopolysaccharides. 

Electron microscopy—The corneal epi- 
thelium and basement membrane were nor- 
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mal. Bowman’s membrane (Fig. 7) Ge 


played random orientation of collagen fibrils 
and showed a few degenerated cells in the 
deeper portion (Fig. 8). The stromal kerato- 
cytes appeared unremarkable. There was no 
evidence of intracellular or extracellular 
vacuoles, inclusions, or extracellular granu- 
lar material. The stromal collagen was of 
normal thickness and measured 25-26 nm in 
diameter anteriorly (Figs. 9 and 10) and 38 
nm in diameter anterior to Descemet’s mem- 
brane. The periodicity of these fibers was 
64-65 nm in a longitudinal section. Desce- 
met’s membrane was unremarkable and the 
corneal endothelium was intact. 


DISCUSSION 


The abnormal  hyaluronidase-resistant 
AMP deposits in Bowman's membrane were 
localized to the cornea. They were unassoci- 
ated with similar deposits in the skin and 
visceral tissues, or with clinical features of 
systemic MPS. Electron microscopy showed 
no evidence of intracellular vacuoles contain- 
ing fibrillogranular ‘inclusions or extracellu- 
lar granular material."-? 


CARD, — . 





920 AMERICAN JOURNAL OF OPHTHALMOLOGY JUNE, 1975 


"en 4 
"hw. 
^1 


B 


- ` 


Qo pay 


ES 
a 





Fig. 7 (Rodrigues, Calhoun, and Harley). Case 1. Basal layer of epithelial cells and the epithelial base- 
ment membrane (arrows) appear unremarkable. Bowman’s membrane (BM) displays randomly oriented 
collagen fibrils (6,000). 


Progressive corneal opacification associ- teaux-Lamy syndrome). These are all associ- 
ated with abnormal accumulation of AMP ated with facial and skeletal abnormalities 
commencing at birth has been described in and the presence of increased dermatan sul- 
MPS DP? (Hurler's syndrome), MPS V"! phate, keratan sulphate and/or heparitin sul- 
(Scheie syndrome), and MPS VI' (Maro- phate in the urine and tissues. One of our 
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Fig. 8 (Rodrigues, Calhoun, and Harley). Case 1. Degenerated cells (arrows) in the deeper portion of 
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Bowman's membrane and superficial stroma (6,000). 


patients showed no evidence of facial or 
skeletal defects. The other infant showed an 
unusual phakomatosis, but both cases lacked 
evidence of systemic MPS. In the Table, we 
compared the observations from preceding 
studies of neonatal diffuse corneal opacifica- 
tion associated with systemic MPS to our 


findings. 


Neonatal corneal opacification may be as- 
sociated with certain mucolipidoses, particu- 
larly GM 1-gangliosidosis'? and mucolipido- 
sis III? Emery and associates’* described 
the case of GM 1-gangliosidosis associated 
with mild diffuse corneal clouding and other 
ocular abnormalities evident at birth. 

Histochemical studies**** of macular cor- 
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Fig. 9 (Rodrigues, Calhoun, and Harley). 


tion of a keratocyte (arrow) (756,000). 





Normal stromal collagen fibrils and por- 
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Fig. 10 (Rodrigues, 


M Calhoun, and Harley). 
re P Case 1. The stromal 
oto collagen fibrils measure 
Ba Oe 25%6 nm in diameter 
E ( x60,000). 
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É neal dystrophy show an accumulation of 
|... AMP composed of keratan sulphate and a 
k hexose, or deoxyhexose-rich acidic mucosub- 
stance within keratocytes in the corneal 
stroma as well as in Descemet's membrane 
and endothelium. Jones and Zimmerman" 
postulated that degeneration of collagen 
fibers occurs, while Klintworth and Vogel" 
concluded that the corneal stromal collagen 


fibers are anatomically intact and that the 
abnormally increased AMP is contained in 
intracytoplasmic vacuoles as well as in extra- 
cellular areas. Our results differ from mac- 
ular corneal dystrophy in the selective ac- 
cumulation of AMP in Bowman's mem- 
brane, with uninvolvement of other corneal 
layers (Table). 

Congenital glaucoma is one of the most 


TABLE 


HISTOLOGIC FEATURES OF NEONATAL CORNEAL OPACIFICATION ASSOCIATED WITH LOCALIZED 
AND SYSTEMIC CORNEAL ACID MUCOPOLYSACCHARIDE DEPOSITS* 








I endl Disease Systemic Disease 











Hurler Syndrome 
n- Present Cases Macular Dystrophy MESI ares ts p eet u^ g 
Corneal Normal Normal Vacuolated epithelial AMP*+in epithelial AMP** in vacuolated 
epithelium cells containing vacuoles epithelial cells 
AMP** 
Bowman's Marked diffuse AMP'*** in cells Irregular thickness AMP** with AMP*** in foamy 
membrane thickening with in Bowman's with occasional occasional histiocytes re- 
abnormal AMP membrane histiocytes with cells placing Bowman's 
and occasional AMP** membrane 
cells 
. Corneal Normal keratocytes AMP*** extracellu- Vacuolated kerato- AMP? in vacuo- AMP'** in vacuolated 
doe stroma and stromal lar and intra- cytes and extra- lated kerato- keratocytes and 
+" collagen cellular (stromal cellular stroma cytes and extracellular 
b keratocytes) extracellular stroma 
i i stroma 
Descemet's Normal AMP** may Normal Unremarkable Normal 
membrane occur 
Corneal Normal AMP** may be Endothelial vacuoles  Unremarkable Variable amount of 
endothelium present in vacuo- containing variable AMP in vacuo- 
lated endothelial amounts of AMP lated endothelial 
cells may occur cells 
* + Mild; ** moderate; *** marked. 
^. ix. x iic d d ^ Sec. E x m X E F 
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common causes of neonatal corneal opacifica- 
tion and is characterized by enlarged corneas, 
breaks in Descemet's membrane, and an ele- 
vated ocular terfsion. None of these features 
was noted in our cases and histopathologic 
examination showed no evidence of congeni- 
tal glaucoma. 

Congenital hereditary endothelial dystro- 
phy (CHED) may manifest clinically as bi- 
lateral corneal clouding at birth.?-* Histo- 
pathologic examination shows stromal edema, 
focal absence of Bowman’s membrane, a 
thinned Descemet’s membrane, and absence 
of endothelium. The pathogenesis of this 
condition is a primary degeneration of the 
corneal endothelium with secondary diffuse 
stromal and epithelial edema. Descemet’s 
membrane and endothelium were unremark- 
able in our study and evidence of hereditary 
transmission was lacking. 

Hereditary corneal edema is probably the 
same as CHED with a dominant mode of 
transmission and is associated with a double 
layer of Descemet's membrane and fibro- 
blast-like changes in some endothelial cells.!* 

Corneal clouding can occur in the rubella 
syndrome,’ either as a result of glaucoma or 
intraocular inflammation. Our cases showed 
no evidence of ocular rubella or maternal 
“infection. 

Congenital malformations including Pe- 
ters’ anomaly, congenital anterior synechiae, 
and congenital anterior staphyloma are gen- 
erally unilateral’® and have been attributed to 
developmental malformations. Townsend, 
Font, and Zimmerman,”° studied congenital 
corneal leukomas in three patients with uni- 
lateral corneal opacities and central defects in 
Descemet's membrane with associated diffuse 
thickening of Bowman's membrane. Our 
patients had bilateral diffuse corneal cloud- 
ing with no evidence of congenital malforma- 
tion. 

Edmison, Robertson, and Rosen? de- 
scribed AMP deposits, similar to those in 
our patients, in Bowman's membrane and 
the anterior corneal stroma in a 20-year-old 
woman. Our cases differed from theirs with 
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the presence of corneal opacification at birth 
and in the absence of extracellular fibrillar 
material in the stromal lamellae. 

Gollance and D'Amico? described atypical 
mucopolysaccharidoses in an 8-month-old 
boy who had abnormal facies without Bow- 
man's membrane that differed from the ab- 
normally thickened Bowman's membrane in 
our cases. They also demonstrated abnormal 
AMP in the mid- and deep stroma and in 
biopsies of conjunctiva and skin, with a de- 
tectable elevation in the urinary level. 

The corneal clouding in our patients could 
be attributed to the increased accumulation 
of AMP and the irregular arrangement of 
collagen fibrils in the deeper portion of the 
thickened Bowman's membrane. The role of 
the scattered degenerated cells in Bowman's 
membrane was not determined. They did not 
contain abnormal accumulation of AMP as 
demonstrated in systemic MPS and in mac- 
ular corneal dystrophy. 


SUMMARY 


Two infants had bilateral congenital cor- 
neal clouding and abnormal acid mucopoly- 
saccharide accumulation in a thickened Bow- 
man's membrane. This unusual entity was 
not associated with acid mucopolysaccharide 
deposits in the skin and visceral tissues or 
with increased levels of acid mucopolysac- 
charide in the urine. The similarity and dif- 
ferences have been compared to the systemic 
mucopolysaccharidosis and macular corneal 
dystrophy. 
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DEFECTIVE EPITHELIAL ADHESION IN ANTERIOR 
CORNEAL DYSTROPHIES 


J. A. Focre, M.D., Kenner R. Kenyon, M.D., WALTER J. Stark, M.D., 
AND W. RicHARD GREEN, M.D. 
: Baltimore, Maryland 


Evidence exists which links erosion of the 
superficial cornea with anomalies at the junc- 
tion between the bgsal epithelial cells and 
Bowman's layer. This junction is composed 
of the epithelial basement membrane and the 
associated hemidesmosomes of the basal cell 
membrane. Such basement membrane com- 
plexes are frequently augmented by anchoring 
fibrils that presumably confer added strength 
to the adhesion system. Khodadoust and col- 
leagues! demonstrated that the basis of nor- 
mal adhesion of the rabbit corneal epithelium 
resides in proper construction of basement 
membrane complexes. 

Both primary and secondary conditions 
can afflict the anterior corneal structures and 
lead to erosive symptoms. Such primary con- 
ditions include these well-documented ante- 
rior dystrophies: Cogan's microcystic, Mees- 
mann/Stocker- Holt, Grayson-Wilbrandt, and 
Reis-Bücklers dystrophies, plus the so-called 
syndrome of nontraumatic recurrent erosion. 

. The recently described map-dot-fingerprint 
entity’ probably encompasses variants of 
Cogan's microcystic dystrophy and recurrent 
erosion syndrome. This group of primary 
anterior dystrophies characteristically dis- 
plays a variety of histopathologic features 
( Table). 

Similar histopathologic features may sec- 
ondarily appear in the anterior cornea in 
conjunction with other problems, including 
posterior corneal disease (stromal or endo- 
thelial dystrophy, for example), tear film ab- 
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normality, previous trauma, contiguous in- 
fection, and systemic disorders such as meta- 
bolic ( Fabry's disease, for example) or skin 
diseases (keratosis plantaris et palmaris, for 
example). 

Among the primary dystrophies, Reis- 
Bücklers dystrophy, Cogan’s microcystic 
dystrophy, and nontraumatic recurrent ero- 
sion syndrome consistently feature the most 
troublesome symptoms of spontaneous ero- 
sion. Despite the varied clinical and histo- 
pathologic appearance of these disorders, 
their similar erosive propensity suggests the 
possibility of a common disorder of the epi- 
thelial basement membrane. With this in 
mind, we specifically studied the basement 
membrane zone in corneas from four pa- 
tients with these anterior dystrophies in 
order to identify a basic ultrastructural de- 
fect. 


CASE REPORTS 


Case 1—This 26-year-old white woman with 
Reis-Bücklers dystrophy experienced recurrent 
bilateral corneal erosions marked by pain and photo- 
phobia between 2 and 11 years of age. These erosive 
episodes occurred two to three times a month and 
she required treatment with topical agents and semi- 
pressure patching. Traumatic causes could not be 
proven, and the frequency of the erosions made 
trauma unlikely in all instances. A family history 
of the disorder was not ascertained. When seen 
first here at age 4 years, visual acuity, corneal sen- 
sitivity, extraocular movements, ocular tensions, 
and ophthalmoscopic examinations were normal. 
Epithelial "roughening" without scarring was ap- 
parent in each cornea. The process was relatively 
quiescent between the ages of 11 and 24 years, 
when symptoms returned. The patient returned for 
consultation at age 26 years. Visual acuity was 
R.E. : 20/60, and L.E.: 20/50, and photophobia was 
marked. A diffuse corneal haze was attributed to 
the presence of multiple subepithelial opacities evi- 
dent from slit-lamp examination (Fig. 1). Intra- 
ocular pressure and ophthalmoscopic examination 
were entirely normal. An 8-mm lamellar kerato- 
plasty was performed on the left eye, and tissue 
was prepared for both histopathologic and ultra- 
structural study. 
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TABLE 


HISTOLOGIC FEATURES OF PRIMARY DYSTROPHIES OF THE ANTERIOR CORNEA 


Intraepithelial 
D h 

ystrophy Cubs 
Cogan's microcystic dystrophy +++ 


Meesmann/Stocker-Holt dystrophy + 
Grayson- Wilbrandt dystrophy 

Reis-Bücklers dystrophy 

Nontraumatic recurrent erosion + 


Case 2—This 58-year-old white man with 
Cogan’s microcystic dystrophy presented with a 
ten-year history of decreasing visual acuity in the 
left eye. He had experienced foreign body sensa- 
tions in the left eye, but no striking pain. Family 
history was noncontributory for eye disease. Visual 
acuity was R.E.: 20/30, and L.E.: 20/200. Slit- 
lamp examination revealed fine linear opacities in 
the subepithelial zones of both eyes, with central 
cystic areas most numerous within thickened epi- 
thelium in the left eye (Fig. 2). The remainder of 
the examination was within normal limits. A biopsy 
specimen was scraped from the central corneal epi- 
thelium of the left eye for ultrastructural studies. 

Case 3—This 48-year-old white man with non- 
traumatic recurrent erosion syndrome first noticed 
some loss of visual acuity at 37 years of age in 


Fig. 1 (Fogle and associates). Case 1. Reis-Bück- 
lers dystrophy, with superficial reticular opacities. 
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1963. In 1969, an ophthalmologist told him that he 
had some kind of corneal dystrophy, and during 
the next two years he experienced significant de- 
crease in visual acuity and some erosive symptoms. 
In 1971, he was examined here; visual acuity was 
R.E. : 20/80, and L.E. : 20/100. External examination 
revealed no abnormalities other than bilaterally 
“cloudy” corneas. Slit-lamp examination with 
retroillumination revealed an anterior corneal dis- 
order with superficial whorls in both eyes (Fig. 3). 
Clinical diagnosis was either Reis-Bücklers dys- 
trophy or an emergent form of Cogan’s microcystic 
dystrophy. A 7-mm penetrating keratoplasty was 
performed on the left eye in late 1971, and tissue 
was submitted for light and electron microscopic 
examination. In 1973, the patient presented for 
similar treatment in the right eye. A similar graft 
was performed, and tissue was again procured for 
pathologic studies. Distant relatives of the patient 
had glaucoma and cataracts and a younger brother 
(Case 4) developed an erosive corneal problem. 





Fig. 2 (Fogle and associates). Case 2. Cogan’s 
microcystic dystrophy, superficial cysts, and fleck- 
like opacities. 


VOL. 


79, NO. 6 


Fig. 3 (Fogle and associates). Case 3. Nontrau- 
matic recurrent erosion, superficial haze, and whorl 
formation. 


Case 4—This 37-year-old white man with non- 
traumatic recurrent erosion syndrome, the brother 
of the previously described patient (Case 3), pre- 
sented here in 1973 with the complaint of decreased 
visual acuity, poorer in the left eve than in the 
right eye, of two years' duration. His best corrected 





Fig. 4 (Fogle and associates). Case 4. Nontrau- 
matic recurrent erosion, with superficial haze inter- 
rupted by clearer areas. 
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visual acuity at that time was R.E.: 20/40, and 
L.E. : 20/50. Slit-lamp examination with retroillumi- 
nation revealed whorls in the anterior cornea (Fig. 
4). No deep stromal abnormalities were apparent. 
The left eye demonstrated more prominent anterior 
defects. Corneal sensitivity was soméwhat reduced 
on the left. The remainder of the ocular examina- 
tion was within normal limits. In late 1973, the 
patient had painful “blisters” on the left cornea. 
In March 1974, visual acuity was R.E.: 20/30, and 
L.E.: 20/200. External examination revealed whorls 
in the anterior cornea of the right eye, and super- 
ficial haziness in the left eye. The patient’s condi- 
tion was presumably the same as his brothers’. 
Superficial scraping was performed in an involved 
central area of the left eye, and the tissue was sub- 
mitted for ultrastructural studies. 


MATERIALS AND METHODS 


Corneal tissue (Cases 1, 3, and 4) was 
placed in 2.5% glutaraldehyde (0.2M sodium 
cacodylate, pH 7.3) for 1% to 24 hours, and 
rinsed in either phosphate or cacodylate buf- 
fer overnight. Other tissue (Case 2) was 
placed in 0.5% glutaraldehyde/2% formalin 
(0.2M phosphate, pH 7.2) for four hours 
and rinsed in phosphate buffer. All speci- 
mens were then postfixed in 2% osmium 
tetroxide (OsO,) (0.14 veronal acetate, pH 
7.2) for one to two hours, with subsequent 
dehydration in graded alcohols and embed- 
ding in Araldite epoxy resin. Approximately 
l-u thick sections were stained with either 
toluidine blue or  paraphenylenediamine 
(PPDA). Thin sections were stained on 
copper grids with uranyl acetate and lead 
citrate, and examined on a JEM-100B elec- 
tron microscope. Tissue from Cases 1 and 3 
was prepared after fixation for routine histo- 
pathologic examination as well, and sections 
were stained with hematoxylin-and-eosin and 
PAS. 

RESULTS 

Case l—Reis-Bücklers dystrophy—Phase* 
contrast microscopy (Figs. 5 and 6, insets) 
demonstrated areas of marked deterioration 
of Bowman's layer, with fragmentation and 
vacuole formation. Irregular plaques of cel- 
lular fibrous tissue filled the voids present 
in Bowman's layer. Basal cells stained in- 
tensely and seemed degenerated. 

Electron microscopy (Figs. 5 and 6) sim- 
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Fig. 5 (Fogle and associates). Case 1. Reis-Bücklers dystrophy. Inset, Phase contrast photomicrograph 
demonstrates intensely staining, degenerate basal epithelium (EP) and vacuolated Bowman's layer (B) 
(PPDA, x1,200). Thinning of Bowman's layer and its infiltration with debris-containing vacuoles re- 
sembling degenerate cellular organelles. Basal cell membrane (arrows) essentially lacks adhesion com- 


plexes; S indicates stroma (20,000). 


ilarly revealed changes in Bowman's layer 
consisting of loss of dense fibrillar array, 
interruption by fibrous tissue, and debris- 
containing vacuoles. Such vacuoles were oc- 
casionally in apparent continuity with patho- 
logically vacuolated basal cell cystoplasm, as 
if they had been extruded through the basal 
cell membrane into Bowman's layer. Base- 
ment membrane-hemidesmosome complexes 
were present only in short discontinuous 
patches, with few anchoring fibrils apparent. 
The stroma, Descemet's membrane, and en- 
dothelium were ultrastructurally unremark- 
able. 

Case 2—Cogan’s microcystic dystrophy— 
Phase contrast microscopy (Fig. 7, top) 
demonstrated intraepithelial cysts in various 
stages of evolution, intraepithelial peninsular 
extensions from the subepithelial zone, and 
abnormally shaped.and oriented basal cells. 
The subep:thelial zone consisted of homo- 


geneous connective tissue, and cellular debris 
that was often continuous with intraepithelial 
cysts. 

By electron microscopy (Figs. 7-10), the 
basal cells overlying these subepithelial pro- 
jections produced basement membrane com- 
plexes that were discontinuous and incom- 
plete, and lacked anchoring fibrils. Material 
withm the intraepithelial peninsular exten- 
sions ranged from granular material resem- 
bling reduplications of basement membrane, 
to collagen fibers of the same diameter as 
those of Bowman's layer (approximately 
20 nm). Subepithelial cellular debris re- 
sembled the granular material and degen- 
erated organelles found in adjacent intra- 
epithelial cysts (compare Figures 7 and 8) 
confirming the continuity noted by light mi- 
croscopy. 

Case 3—Nontraumatic recurrent erosion 
—Findings were identical in both specimens 
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Fig. 6 (Fogle and associates). Case 1. Reis-Bücklers dystrophy. Inset, Phase contrast photomicrograph 
demonstrates degenerate basal cells and disruption of Bowman's layer (B) by fibrous nodular pannus 
(asterisk) (PPDA, x800). Extremely thin remnants of disarrayed Bowman’s layer and apparent con- 
tinuity (arrows) between basal cell cytoplasm (Ep) and degenerate cellular debris within Bowman's layer. 
Basement membrane complexes (encircled) are discontinuous and lack anchoring fibrils (30,000). 


obtained from this patient. Phase contrast 
and light microscopy (Figs. 11-13, insets) re- 
vealed abnormal basal cell palisading, anoma- 
lous accumulations of PAS-positive ma- 
terial in the basement membrane zone, intru- 
sion of fibrocytic cells therein, and intra- 
epithelial pensinsular extensions arising from 
the subepithelial zone. Bowman’s layer ap- 
peared entirely spared. 

Electron microscopy (Figs. 11-14) re- 
vealed fibrocytic cells and fibrillogranular ma- 
terial between the basal epithelium and Bow- 
man's layer. Basement membrane was strik- 
ingly redundant along the subepithelial zone, 
and continued into the intraepithelial penin- 
sular extensions, where it was joined by col- 


lagen fibers of stromal size (20 to 30 nm) 
and cellular material. There were few an- 
choring fibers, and many discontinuities of 
basement membrane complexes. In these 
areas, Bowman’s layer seemed notably thick- 
ened and possibly contributed to the subepi- 
thelial connective tissue accumulations. The 
posterior corneal structures were unremark- 
able. 

Case 4—Nontraumatic recurrent erosion 
— Phase contrast microscopy (Figs. 15 and 
16, insets) revealed findings similar to those 
in another patient (Case 3), particularly 


with respect t ithelial peninsular ex- 


tensions. Rf Ryo was not available 
Zo’ 
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Fig. 7 (Fogle and associates). Case 2. Cogan's microcystic dystrophy. Top left, Phase contrast photo- 
micrograph reveals a large debris-containing intraepithelial cyst seemingly discharging contents into the 
subepithelial space (PPDA, X400). Top right, Phase contrast photomicrograph of another epithelial area 
where a cyst is apparently evolving from disintegration of epithelial cells (PPDA, x1,200). Bottom (same 
area as top right), The evolving cyst resulting from cellular dissolution leaves residual nonspecific cyto- 
plasmic granular debris (asterisk) (8,000). 
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Fig. 8 (Fogle and associates). Case 2. Cogan's microcystic dystrophy with subepithelial zone (compare 
with Figure 7, top left). Cytoplasmic clumps and granular debris (asterisk) morphologically identical to 
that within the intraepithelial cyst are present (compare with Figure 7), thus confirming the continuity 
suggested by light microscopy. Basement membrane (arrows) is markedly discontinuous. Hemidesmosomes 
(encircled) are few and anchoring fibrils are lacking; EP indicates basal epithelium (25,000). 
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Fig. 9 (Fogle and associates). Case 2. Cogan’s microcystic dystrophy. Inset, Phase contrast photomicro- 
graph illustrates an intraepithelial peninsular extension from the subepithelial basement membrane zone. 
The extension erupts through to the corneal surface. Basal cells are flat and displaced (PPDA, X1,200). 
Area bracketed in the inset reveals the fibrillar nature of the intraepithelial extension. Disoriented basal 
epithelium (Ep) lining the extension produced imperfect and discontinuous basement membrane complexes 


(arrows) (5,000). 





>> 


Fig. 10 (Fogle and associates). Case 2. Cogan’s microcystic dystrophy. An intraepithelial extension 
(compare with Figure 9, inset) details the fibrillogranular nature of the material comprising this exten- 
sion and reveal discontinuous patches of basement membrane (arrows). Most significant is the presence 
of an embedded segment of cell membrane with adherent hemidesmosome-basement membrane complexes 
(multiple asterisks), the remnants of a basal cell that apparently ruptured during an erosive episode and 
was overgrown by regenerated basal epithelium (Ep) (45,000). Inset, Collagenous fibrils of approxi- 
mately 20 nm diameter (similar to these in conventional Bowman’s layer), obvious inadequacy of seg- 
mental basement membrane are seen, with no anchoring fibrils, few hemidesmosomes (encircled), and 
poor apposition to the cell membrane (60,000). 
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Fig. 11 (Fogle and associates). Case 3. Nontraumatic recurrent erosion. Inset, Phase contrast photo- 
micrograph shows abnormal fibrous tissue with cells interposed between basal epithelium (Ep) and normal 
Bowman’s layer (3) ; S indicates stroma (PPDA, 1,000). Fibrocytic cells are seen within this abnormal 
zone, plus fibrillogranular debris and a thickened multilaminar basement membrane (arrows) with no 
anchoring fibrils and incomplete hemidesmcsomal associations (8,000). 


By electron microscopy (Figs. 15 and 16), 
the intraepithelial peninsular extensions con- 
tained discontinuous, poorly represented 
basement membrane elements, with no ob- 
vious anchoring fibrils. Cellular processes 
were present within the fibrillar and granu- 
lar substance comprising the intraepithelial 


extensions. 


DISCUSSION 


Khodadoust and colleagues! originally 
demonstrated that the basis of normal ad- 
hesion in the rabbit cornea depends upon 
proper construct:on of the basement mem- 


brane. Their studies demonstrated that epi- 
thelial scraping leaves remnant basement 
membrane that is reusable by regenerated 
epithelial cells to ensure an effective bond 
within days. After superficial keratectomy, 
however, where no residual basement mem- 
brane is available, new basal cells are forced 
to develop entirely new basement membrane 
complexes that, if adequate, will secure ad- 
hesion within two months, During this inter- 
val, recurrent erosions can occur owing to 
inadequate adhesion. An ultrastructural study 
of such a developing adhesion system in the 
rabbit model reveals obvious gaps and re- 
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Fig. 12 (Fogle and associates). Case 3. Nontraumatic recurrent erosion. Inset, Photomicrograph demon- 
strates PAS-positive staining of the abnormal subepithelial material (asterisk). Bowman’s layer is un- 
remarkable (PAS, X600). A higher magnification of the multiple, poorly constructed basement membrane 
laminations (asterisk) seen in Figure 11, with admixed granular debris. Hemidesmosomes are encircled ; 
Ep, basal epithelium (65,000). 


dundancies in basement membrane complexes 
between basal cells and stroma (Fig. 17). 
Admixed fibrous pannus results from recur- 
rent epithelial lift-off. Such observations in 
this experimental model are remarkably 
similar to the naturally occurring recurrent 
erosions of ostensibly different etiologies ob- 
served in the present study. 

Previous ultrastructural studies of anterior 
corneal dystrophies also documented hemi- 
desmosome-basement membrane discontinu- 
ities in the recurrent erosion syndrome*-? and 
in Reis-Bücklers dystrophy.** Additional 
correlation is evidenced by stromal disorders 
secondarily involving the anterior cornea, 
such as lattice dystrophy (Fig. 18), in which 
deposits within the basement membrane ad- 
hesion zone provoke clinically significant 
erosive symptoms by probable interference 
with basement membrane function or main- 
tenance, or both. 

Pathologic findings of the adhesion zone 


in Cogan's microcystic dystrophy in terms 
of inadequate basement membrane com- 
plexes has not been explicitly described. Poor 
adhesion and the development of subepithe- 
lial and intraepithelial connective tissue de- 
posits heretofore were attributed to epithelial 
cell dissolution.?:!^ 

several other conditions featuring primary 
or secondary pathology in the zone of epi- 
thelial adhesion do not present with glar- 
ing erosive symptoms. These conditions, in- 
cluding the Grayson-Wilbrandt dystrophy," 
Meesmann's dystrophy,? and congenital 
hereditary endothelial dystrophy,’* may ex- 
hibit prominent anchoring fibrils in the ad- 
hesion zone. The role of anchoring fibrils as 
fortifiers of adhesion in the cornea parallels 
their proposed function in other tissues.™* 

Significantly, desultory basement mem- 
brane construction, often with opportunistic 
connective tissue ingrowth, is consistently 
evident in our cases of marked clinical ero- 
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Fig. 13 (Fogle and associates). Case 3. Nontraumatic recurrent erosion. Inset, Phase contrast photo- 
micrograph reveals intraepithelial extensions of unusual cellular and connective tissue elements between 
Bowman's layer (B) and basal epithelium (Ep); S indicates stroma (PPDA, X800). The collagenous 
and granular composition of the subepithelial material is seen, as well as cellular elements (asterisk), 
probably fibrocytic, and an elaborate multilaminar basement membrane (between double arrows) loosely 
apposed to an undulating basal cell membrane (X7,000). 
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Fig. 14 (Fogle and associates). Case 3. Nontraumatic recurrent erosion. Tvpical basement membrane 
construction in the region comparable to bracketed area in Figure 13. Note desultory redundant lamina- 
tions of basement membrane (asterisk), underdeveloped hemidesmosomes (encircled), and absence of 
anchoring fibrils; Ep indicates basal epithelium (40,000). 
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Fig. 15 (Fogle and associates). Case 4. Nontraumatic recurrent erosion. Inset, Phase contrast photo- 
micrograph illustrates an intraepithelial extension from the subepithelial zone ( PPDA, x1,200). Fibrillo- 
granular material comprising the body of intraepithelial extension, and discontinuous segmental basement 
membrane. Hemidesmosomes (encircled) and an occasional anchoring fibril (arrow) are evident; Ep 
poptates basal epithelium (20,000). 
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Fig. 16 (Fogle and associates). Case 4. Nontraumatic recurrent erosion. Inset, Phase contrast photo- 
micrograph reveals a prominent intraepithelial extension with marked rearrangement of basal epithelium 
(Ep) (PPDA, x1,200). Area bracketed in inset reveals fibrillogranular composition and markedly in- 
consistent and sparse basement membrane formation similar to that in Figure 15 (50,000). 


sion. These faults are ultrastructurally identi- 
cal to those in the rabbit model with experi- 
mentally induced erosive and regenerative 
changes. Collective evidence, therefore, 
strongly suggests that a common critical fac- 
tor in these disorders is the incompetent or 
incomplete formation and maintenance of 
basement membrane complexes, the basic 
effectors of adhesion. With repeated erosive 
episodes, such defects could lead to poor epi- 
thelial orientation, misdirected secretory ac- 
tivity, and, eventually, further modifications 
of the adhesion system. Thus, anomalous 
subepithelial cells and connective tissue ex- 
tensions appearing in the zone of erosicn as 
nonspecific reactions could, by their presence, 
augment the propensity toward future ero- 
sion. Similarly, cystic degeneration of epi- 
thelium, in addition to providing evidence of 


the epithelial cell disorientation, should ad- 
versely affect adhesion as well. 

There is explicit and inferential evidence 
that basic incompetence in the production of 
elemental membrane structures can explain 
clinically spontaneous epithelial erosions in 
several of the anterior corneal dystrophies. 


SUM MARY 


Experimental and pathologic studies im- 
plicated the role of the epithelial basement 
membrane and its associated hemidesmo- 
somes and anchoring fibrils in mediating 
tight adhesion between corneal epithelium 
and stroma. We evaluated the ultrastructural 
quality of basement membrane complexes in 
patients with Reis-Biicklers dystrophy, 
Cogan’s microcystic dystrophy, and nontrau- 
matic recurrent erosion who presented with 
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Fig. 17 (Fogle and associates). Regenerating epithelium in the rabbit cornea 48 days after superficial 
keratectomy. Basement membrane complexes along the cell membrane of the basal epithelium (Ep) are 
incomplete and discontinuous. Duplications of basement membrane (asterisk) overlaid by collagenous 
pannus give evidence of recurrent erosion during the interval before reestablishment of tight adhesion. 


Anchoring fibrils are rare (arrows) (50,000). 


clinically significant erosive symptoms. De- 
spite the variable clinical and histopathologic 
appearances among these dystrophies, in- 
completeness of basement membrane com- 
plexes apparently was a common fault 
shared by these erosive disorders. Such basic 
incompetence at the basement membrane 
level can both provoke and sustain erosions, 
while the more individual pathologic mani- 
festations of a given anterior dystrophy may 
be of less primary significance. 
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basement membrane; Ep indicates basal epithelium (30,000). 
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PROFLAVINE PHOTODYNAMIC VIRAL INACTIVATION 
IN HERPES SIMPLEX KERATITIS 


D. M. O’Day, M.D., B. R. Jones, M.D., R. Porr, M.D., S. Pittey, M.D., 
I. Cursgorw, M.D., A. STEELE, M.D., anp N. S. C. Rice, M.D. 7 
. London, England 


Herpes simplex virus particles are 
rendered noninfective by light after a period 
of exposure to cextain heterotricyclic dyes. 
This phenomenon, known as photodynamic 
inactivation, has been extensively investi- 
gated in vitro and has an application in the 
production of vaccines and the maintenance 
of viral cultures free of other viral con- 
tamitants. Felber and associates! noted en- 
couraging results in the management of re- 
current cutaneous herpes. 

Since the virus-replicating cells are acces- 
sible for uptake of dye and for subsequent 
exposure to light, herpes virus infection of 
the corneal epithelium would seem to be par- 
ticularly well suited to treatment by this tech- 
nique. Furthermore, both the uptake of dye 
and response to photoinactivation can be 
serially observed with the slit-lamp micro- 
scope. Coincidentally, proflavine, a hetero- 
tricyclic dye known to sensitize herpes virus 
to photoinactivation in vitro, has been used 
topically as a conjunctival antiseptic and has 
been thought to be a nontoxic drug. We be- 
gan a pilot study with proflavine photoinac- 
tivation (PPI) in amoeboid and other ul- 
cers resistant to idoxuridine (IDU) or com- 
plicated by IDU toxicity. The response in 
the first few patients was excellent and we 
extended the investigation to include a com- 
parative study with IDU in uncomplicated 
dendritic ulcers. Unfortunately, after 14 pa- 
tients were treated, we suspended the study 
because several of the patients and normal 
volunteers had mild adverse reactions. AI- 
though not serious in themselves, these reac- 
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tions must be considered in the background 
of severe changes induced in laboratory ani- 
mals undergoing toxicity studies. 

The data reported here are sufficient to in- 
dicate that PPI has a significant therapeutic 
potential. It 1s necessary to alert other work- 
ers to the possibly serious hazards of the 
technique. Furthermore, the potential toxici- 
ties of an apparently harmless but photoac- 
tive agent may have far-reaching implica- 
tions. 


PATIENTS AND METHODS 


petic keratitis clinic with active corneal epi- 
thelial disease due to herpes simplex infec- 


tion, The diagnosis was based on strict mor- | 


phologic criteria.* Viral isolation was not at- 
tempted routinely. 

There were three types of disease patterns: 
Group 1, patients with dendritic or amoeboid 
ulcers still active despite IDU therapy or com- 
plicated by IDU toxicity; Group 2, patients 
with amoeboid ulcers ; Group 3, patients with 
uncomplicated dendritic ulcers. 

We included the last group to evaluate 
photoinactivation in comparison with IDU 
by random selection in patients matched for 
ulcer size, severity of co-existing stromal 
disease, and prior administration of topical 
corticosteroids. 

PPI treatment—We used freshly prepared 
0.196 solution of proflavine hemisulphate as 
a photosensitizing agent in isotonic saline, 
without preservative, and sterilized by filtra- 
tion. Two drops of the solution were instilled 
directly onto the affected cornea, the eyelids 
were gently retracted and held away from 
the globe to allow the drops to penetrate into 
the upper and lower fornix. To enhance the 
uptake of the dye by the corneal lesion, the 


patient was instructed to look down for 15 _ 
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seconds, thus immersing the cornea in the 


pooled proflavine in the lower fornix. The 
entire procedure was repeated five minutes 
later. The patient's eyes were closed for 30 
minutes and the stained corneal lesion then 
was exposed to a 40-W domestic fluorescent 
lamp for 15 minutes, 6 inches awav. The pa- 


tient was instructed to repeat this exposure 


to a fluorescent or incandescent lamp two to 
six hours later without further administra- 
tion of proflavine. Each patient underwent 
this treatment for three days initially, with 
further treatment as required. 

IDU—IDU ointment 0.5% was admin- 
istered five times daily for two weeks. 

We used the methods of  Wellings 
and associates? with certain modifications. All 
patients were examined daily while under ac- 
tive treatment and some were examined more 


frequently. The corneal lesions were evalu- 


ated biomicroscopically after instillation of 
rose bengal. On each occasion the staining 
pattern produced by proflavine before ex- 
posure to light was documented ard com- 
pared to that produced by rose bengal. Mor- 


phologic changes occurring at the ulcer mar- 


gin were specifically recorded at each exami- 
nation in order to characterize the response 
to photoinactivation. 

= To evaluate the effects of proflavine and 


light on the normal eye, 0.1% prcflavine 
.. drops in isotonic saline were instilled into the 


eyes of volunteers following the same pro- 


= cedure. They were examined immediately 
after proflavine instillation and 24 hours 


later, with and without subsequent exposure 


to light. 





To determine the effect of pH on the up- 
take of the dye by the corneal epithelium, we 
prepared alkaline eye drops (pH 8.5) as fol- 
lows*: sodium chloride, 0.6% ; sodium bicar- 
bonate, 0.45% ; hydroxypropyl methylcellu- 
lose, 0.25%; polvsorbate 80 (Tween 80), 
0.025% ; chlorhexidine acetate 1%, 0.005% ; 
and water to 100%. 

The hydroxypropyl methylcellulose solu- 
tion was prepared as a 0.5% solution, and 
clarified through an 8-y filter. The sodium 
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bicarbonate, sodium chloride, polysorbate 80, 
and chlorhexidine acetate were dissolved in 
the remainder of the water required and clari- 
fied through a 1.2-y filter. The two parts of 
the solution were mixed, adjusted to volume, 
and sterilized by steaming in well-filled con- 
tainers. 

We instilled the drops onto the cornea of 
normal volunteers immediately before pro- 
flavine administration. 


CASE REPORTS 


Case 1—This 56-year-old man with a history of 
recurrent dendritic ulceration presented with an ac- 
tive central dendritic ulcer, with underlying central 
stromal keratitis, that had failed to respond to IDU 
drops hourly in combination with 0.196 beta metha- 
sone (Betnesol) drops, four times daily, over the 
previous three weeks (Table 1). Severe IDU tox- 
icity necessitated cessation of the drug but the 
corticosteroid was continued in the same dosage. 
Photoinactivation therapy was administered on three 
successive days and by the fourth day, only minimal 
punctate staining remained. When seen three days 
later the epithelium was healed completely, with no 
adverse reactions. 

Six months later the dendritic ulceration re- 
curred and after nine days of treatment, IDU was 
abandoned because of severe toxicity although the 
ulcer was still active. Betamethasone drops 0.1%, 
four times daily, that had been administered con- 
currently with the IDU, were continued and he 
was treated for three days by photoinactivation. 
The ulcer healed on the fourth day with no adverse 
reactions. 

Three days later a new small dendritic ulcer 
appeared. The ulcer healed on the third day after 
two periods of photoinactivation ; there were no ad- 
verse reactions. 

One week later, while still receiving betametha- 
sone drops, four times a day, he had another recur- 


.rence. He was treated by photinactivation eight 


times in the next two weeks. We noted progress 
toward healing of the dendritoameboid ulcer on 
the day after each treatment but this effect 
was transient. The ulcer, while somewhat reduced 
in size, was still active when, by day 14, it was 
complicated by the appearance of a disciform kera- 
titis with a severe uveitis. IDU ointment, five times 
daily, was started; the topical corticosteroid was 
discontinued ; prednisone 5 mg, four times daily, 
was administered orally. The lesion was photoin- 
activated on five occasicns in the next two weeks. 
Only a small central ulcer 1 mm in diameter now 
remained. This was debrided and healed within two 
days. There was a gradual resolution of the disci- 
form keratitis with no adverse reactions. 

Case 2—This 50-year-old man presented with an 
approximately 2 mm in diameter ameboid ulcer 
that persisted despite IDU ointment for four weeks, 
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TABLE 1 
RESULTs OF PPI TREATMENT TO IDU-RESISTANT EYES IN GROUP 1 
PATIENTS WITH HERPETIC CORNEAL ULCERS 
Case Cari No. of Days to Concurrent Adverse 
No. , TP Treatments Heal Corticosteroid Reaction 
A 4 Dendritic ulcer 3 6 Yes None 
Dendritic ulcer 3 4 Yes None 
Dendritic ulcer J 3 Yes None ' 
Dendritoameboid 13 Failed Yes None 
2 Ameloid ulcer 9 30 Yes Yes 
3 Dendritic ulcer 3 4 No None 
4 Ameboid ulcer 22 45 Yes Yes 
5 Dendritic ulcer 10 20 No Yes 





five times daily (Table 1). The IDU therapy was 
discontinued and he was treated daily by photo- 
inactivation for nine days. On the sixth treatment 
day, he developed an epithelial edema, associated 
with a hypopyon, and extensive pain. Prednisolone 
drops 0.25% were administered four times daily. 
The hypopyon resolved by the eighth day and one 
day later, only punctate staining remained. Three 
weeks later the cornea was clear. Adverse reactions 
included possible epithelial edema and hypopyon 
uveitis. 

Case 3—In a 38-year-old man, an active 4-mm 
long dendritic ulcer healed four days after three 
photoinactivation treatments (Table 1). The IDU 
ointment 0.5%, five times daily, was unsuccessful 
after four weeks and was discontinued because of 
toxicity before photoinactivation was started. There 
were no adverse reactions. 

Case 4—This 56-year-old woman presented with 
an ameboid ulcer covering the entire cornea, severe 
herpetic keratoiritis, and severe IDU toxicity 
(Table 1). She had been treated with IDU oint- 
ment, five times daily, and betamethasone drops 
0.1%, four times daily, for three months. The IDU 
was discontinued and she received six successive 
photoinactivation treatments. On several occasions, 
we noted a green flare in the anterior chamber 
shortly after proflavine administration and the en- 
tire corneal stroma was stained green. Staining of 
the lens was not observed. By the sixth day the 
ulcer was clearly healing but at several sites the 
margin continued to show signs of viral replication. 
The next day a hypopyon was present. Six days 
later, despite four further photoinactivation treat- 
ments, the ulcer margin was still active in places 
although healing was progressing rapidly elsewhere. 
The hypopyon resolved. IDU was reintroduced and 
combined with 12 more treatments by photoinactiva- 
tion over the next 28 days. The ulcer shrank steadily 
in size and 45 days later it was completely healed. 
Betamethasone was continued throughout the entire 
treatment period. Adverse reactions included green 
staining of corneal stroma and green flare in the 
anterior chamber, followed by an increase in uveitis 
severity and the development of hypopyon. 

Case 5—A 50-year-old man with a history of re- 


current epithelial herpes developed a large den- 


dritic ulcer that was treated for eight weeks , 
with IDU ointment 0.5%, five times daily, until he - 
developed severe IDU toxicity (Table 1). The ul- 


cer, though partially healed, was still active. The 


IDU was discontinued and three weeks later the 5 


ulcer progressed to a huge, vertically orientated 
dendritoameboid epithelial lesion. Photoinactivation 
was administered three times over three days and 
resulted in rapid healing with the exception of a 1 
mm in diameter ameboid-shaped area in the superior 
cornea. On the sixth day, because the lesion ap- 
peared to be enlarging, photoinactivation was re- 
peated and he received seven more treatments over 
the next two weeks before healing was complete. 
At this point a new active lesion appeared at the 
inferior extremity of the initial ulcer. This healed 
after two weeks of treatment with IDU ointment 


. 0.596, five times daily. Adverse reactions included 


ciliary injection, photophobia, and severe tearing 
after each treatment period. 


RESULTS 


The two patients in Group 2 (Table 2) 
were treated and in each case the ameboid 
ulcer healed. No adverse reactions were noted 
during the period of treatment. In one pa- 
tient (Case 6), the corneal epithelium broke 
down again on the eighth day (the day after 
"healing") and was healed in two days. 

Four of the seven patients in Group 3 
(Table 3) experienced side effects. A 26- 
year-old atopic man (Case 11) and another 
patient (Case 10) had pre-existing mild iritis 
that appeared to be more severe immediately 
after each treatment period. 

Another Group 3 patient (Case 9) experi- 
enced severe ocular pain associated with 
tearing and intense photophobia of five 
hours' duration, immediately after the fourth 
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TABLE 2 
RESULTS OF PPI TREATMENT TO TWO GROUP 2 EYES WITH AMEBOID HERPETIC CORNEAL ULCERS 


Corticosteroids 





Case Size No. of Days to Adverse 
No. Treatments Heal Price CónPütFoss Reactions 
6 13 mm? 3 1* None None None, 
7 20 mm? 3 16 0.25% Same None 
prednisolone 
drops, 


4 times a day 


* The cornea! epithelium degenerated on the eighth day, and completely healed in two more days. 


treatment day (day 11). This gradually re- 
solved over the next three days and did not 
recur with further photoinactivation. By the 
14th day, a small (0.3 mm?) inactive ulcer 
recurred and persisted for 19 days. During 
this latter period, the patient received pro- 
flavine drops 0.1%, daily, without light ex- 
posure. 

A 23-year-old man (Case 14) with a 4- 
mm long dendritic ulcer situated in the upper 
cornea exposed his eye to an incandescent 
lamp for two hours on the evening of the 
first treatment day. Twelve hours later he 
had the typical features of an ultraviolet 
burns to his cornea (intense photophobia, 
tearing, ciliary injection, and generalized 
punctate stainmg with rose bengal). By the 
next day, the lower (exposed) half of the 
ulcer had healed. Two days later, after reso- 
lution of the photosensitized ultraviclet kera- 
titis, phototherapy was resumed, with com- 
plete healing by the tenth day. 

The normal cornea did not stain with pro- 
flavine 0.196 in isotonic saline. Subsequent 
exposure to light showed no effect. However, 
if the cornea was pre-treated with the alkaline 
eye drops, a variable diffuse punctate green 
staining of the superficial epithelium was oc- 
casionally observed. Subsequent exposure to 
light produced the characteristic features of 
an ultraviolet keratitis in these volunteers. 

The intensity of staining varied from in- 
dividual to individual. Although recognizable 
in white light because of its yellow-green 
hue, the stain-pattern was best evaluated 


by using a cobalt blue filter. Proflavine ap- 
peared to be taken up by the same cells as rose 
bengal, that is the heaped-up opaque cells 
along the margin of an active ulcer. Some 
minimal staining in the region of the adjacent 
normal epithelium was additionally observed, 
similar to the halo effect produced by fluo- 
rescein but much fainter. The ulcer bed 
may be filled with the dye but the stain does 
not persist except in the presence of an active 
stromal keratitis. Significant stromal staining 
was occasionally observed and the dye could 
diffuse into the anterior chamber (Case 14). 
Nonactive portions of the ulcer margin, 


TABLE 3 


RESULTS OF PPI TREATMENT TO EIGHT RANDOMLY 
SELECTED EYES* OF GROUP 3 PATIENTS 
WITH DENDRITIC ULCERS 


Case T Days to Adverse 
No. reatments Heal Reactions 
8 3 10 None 

9 6 Failed + 
10 6 14 + 
11, RE 3 7 -+ 

LE 6 12 + 
12 3 6 None 
13 6 12 None 
14 3 10 + 
Mean 4.5 Mean 10.0 Total 5 


* These eight eyes were matched to nine randomly 
selected eyes that received IDU therapy for den- 
dritic ulcers. One of the nine eyes was a failure, and 
three experienced IDU toxicity; the ulcers healed 
in approximately seven days. 
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‘where the edge appeared clean-cut, did not 
stain. 

There appeared to be two stages in the 
healing process after photodynamic inactiva- 
tion of herpetic corneal ulcers: debridement 
and re-epithelialization. 

Stage of debridement.—In the hours im- 
mediately after photoinactivation there was a 
shedding of cells that showed stain uptake 
along the ulcer margin (Figs. 1 and 2). 
This was either a relatively transient phe- 
nomenon or it persisted up to 24 hours after 
treatment so that the ulcer actually appeared 
to be enlarged since the treatment was given. 
However, the appearance of the ulcer margin 
altered. It was clean-cut, and the heaped-up 
opaque cells were no longer present. At the 
same time, in some cases after treatment 
there was a striking reduction in the amount 
of anterior stromal infiltrate that was char- 
acteristically seen underlying dendritic ulcers, 
so that the paradoxic picture of a resolving 
stromal reaction developed, despite an ap- 
parently progressing ulcer. In some cases 
only partial debridement was observed so 
that portions of the margin remained active. 

Stage of vre-epithelialization.—R e-epithe- 
lialization usually became apparent within 48 
hours of starting treatment but was some- 





Fig. 1 (O'Day and associates). Active herpetic 
epithelial ulcer immediately before treatment by 
photoinactivation. The ulcer margin is lined with 
heaped-up opaque cells. 





Fig. 2 (O'Day and associates). Same patient 
24 hours after photoinactivation therapy. The ulcer 
has enlarged but the margins are now: clear-cut 
and the heaped-up opaque cells are no longer 
present. 





Fig. 3 
48 hours after photoinactivation. The ulcer is now 
reduced in size as the stage of re-epithelialization 
commences. 


(O'Day and associates). Same patient 


times detectable at 24 hours (Fig. 3), The 
rate of healing and the pattern of re-epithe- 
lialization varied extensively from patient to 
patient. On a few occasions (Cases 1, 4, 5, 
and 11), portions of the ulcer healed rapidly, 
while the remainder showed signs of viral 
activity for a longer period. The same heal- 
ing pattern was observed both in the uncom- 
plicated dendritic ulcers and in those com- 
plicated by IDU toxicity and resistance, 
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DISCUSSION 

Photodynamic inactivation is a detisitired 
photo-auto-oxidation reaction in which the 
first step is a binding of a photoactive dye to 
specific sites on the viral DNA. In the case 
of herpes virus these reactions are believed 
to be provided by the base guanine. On sub- 
. sequent exposures to light, the DNA mole- 
. cule is ruptured at these points. The result- 
. ing single-strand break in the viral DNA 
. renders the virus noninfective.! Toluidine 
—. blue, netural red, and proflavine, members of 
. the thiazine, phenazine, and acridine series 
. respectively, are photoactive heterotricyclic 
= compounds. In vitro all are capable of com- 
-= pletely inactivating herpes virus in the pres- 
ence of light, although toluidine blue is by 

far the most effective.’ 
The dye can be incorporated only when the 
. virus is replicating, but for photosensitiza- 
| tion to occur maximally and irreversibly, the 
| . virus and dye, in an adequate concentration, 
. must be incubated together in the dark in an 
~ . alkaline medium (pH 9) at 37°C, one hour 
before exposure to light. These optimal 
^ conditions are impossible to achieve clinically 
and the reaction can be expected to be less 
effective, Felber and associates,’ aside from 
= striving for an adequate dye concentration, 
b grade no attempt to monitor these factors. 


lj 


* dS "ne lesioms but despite the uncertainties 
ye ofa technique that was essentially arbitrary, 
M — their r results were encouraging and demon- 
oa _ strated a definite therapeutic effect. 

ee) In designing our treatment protocol we 
ahead largely to the recommendations of 
. Felber and associates! but analogous prob- 
lems of providing favorable conditions for 
. photosensitization arose. Although incuba- 
- A tion at approximately 37°C in the dark was 
. achieved by closing the eyelids for 30 minutes 
before the first treatment, there appeared 
. to be no way to maintain the alkaline pH, 
. the most critical factor, against the excellent 
-buffering capacity of the tears. On the other 
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hand? the corneal epithelium was a more fa-’ 
vorable site than the skin for adequate irra- 
diation of herpetic lesions. 

We selected the 0.1% proflavine solution 
because extensive ocular usage in the pre- 
antibiotic era, and more recent personal ex- 
perience in treating fungal infections, . did 
not reveal any toxicity at this concentration. 
As we indicated, dye uptake and persistence 
of the stain based on purely visual assess- 
ment was variable but the significance of this 
as far as molecular events are concerned is 
unknown: even in the absence of staining 
visible to the naked eye, the dye can be irre- 
versibly bound to viral DNA.5 ` 
. The action spectrum of proflavine has not 
been defined but it seems to be close to its 
absorption spectrum for visible light (450 
myu). In vitro the light of an ordinary fluo- 
rescent light (40 W) was highly effective 
and an identical light source was used in this 
study. 

The dramatic response in the Group 1 
patients suffering from acute dendritic or 
ameboid ulcers despite full therapy with 
IDU, some complicated by allergic or toxic 
reactions to IDU, was impressive (Table 1). 
Five of nine such episodes of resistant epi- 
thelial ulceration healed rapidly after photo- 
inactivation, despite continued topical admin- 
istration of corticosteroids in four instances. 
In those cases with extensive ulceration, 
most healing began promptly but proceeded 
slowly ; this treatment failed in only one in- 
stance. 

In our experience such resistant ulcerative 
cases have the worst prognoses and many 
pose some of the most difficult problems en- 
countered in patients with ocular herpes 
infections, particularly when corticosteroids 
are administered to control concurrent 
stromal disease or uveitis. The results of 
photoinactivation therapy in Group 1 patients 
were remarkable. 

Of the two cases of amoeboid ulceration in 
Group 2 (Table 2), and the eight cases of 
uncomplicated dendritic ulceration in Group 
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i (Table 3), only one case failed to heal 
after photoinactivation. Unfortunately, we 
had to suspend our randomized trial of treat- 
ment of matched uncomplicated dendritic ul- 
cers by either IDU or PPI before we had 
sufficient dàta to draw firm conclusions about 
relative healing rates and prevalence of fail- 
ures. However, the response to PPI ap- 
peared to be in the same range as that to 
IDU, shown by Patterson and associates? 
and confirmed by others? in coded placebo- 
controled treatment trials that effectively 
treated dendritic ulcers. Intermittent PPI 
therapy healed ulcers in approximately ten 
days and full continuous IDU therapy was 
effective in seven days; there was one failure 
to heal in each group (Table 3). 

IDU therapy commonly damages the cor- 
nea and sometimes the conjunctiva and lacri- 
mal passages, especially if administration is 
long-term.*9 59 Three of the nine eyes 
treated by IDU in the comparative trial de- 
veloped mild corneal signs of IDU-induced 
toxicity; none of these signs developed in 
any of the eight eyes treated by PPI. 

Nevertheless, because of the adverse re- 
actions that were observed in certain patients 
and animals treated with PPI, we suspended 
the trial pending further elucidation of the 


potentially important, apparently toxic reac- 


tions that might occur. This decision pre- 
vented us from achieving greater statistical 
precision. 

We saw two side effects of photoinactiva- 
tion in our patients. The first and less severe 
appeared to be a photokeratitis similar to an 
ultraviolet burn of the cornea characterized 
by photophobia, conjunctival injection, and 
generalized corneal epithelial punctate ker- 
atopathy that stained with rose bengal. It 
developed shortly after light exposure and 
was usually mild, The exciting factors are 
still unclear since it occurred erratically. The 
young man who exposed his eye for two 
hours instead of 15 minutes as instructed 
had a more severe form (Case 14). His kera- 
titis took two days to heal but did not recur 


PROFLAVINE PHOTODYNAMIC INACTIVATION ( 


on further treatment. A photosensitizer 
keratitis was produced in calves treated with 
phenothiazine!? but there are no publishes. 
reports of epithelial keratitis provoked by ex 
posure to domestic visible light after ph .t':- 
sensitization in humans. 

The second type is potentially more «et 
ous because of the possibility of permar« 
intraocular damage. On several occa-ior- 
(Cases 10-12) we noted that the iritis ac- 
companying the epithelial ulceration ^. 
more severe after photoinactivation, while 1^ 
two others hypopyon developed (Cases 2 and 
4). Although a direct causal relationshi, 
could not be established with certainty, ^v 
were concerned that the combination of lich 
and proflavine was responsible. Publishe: 
reports do not indicate that proflavine aic 1 
is toxic when applied as eye drops at 0 0? 
to 0.1%. 

While treating one patient (Case 4), .« 
became aware, through our animal studiis 
of the toxicity of proflavine as it penetrated 
the cornea and reached the anterior chamb; r. 
On at least two occasions we noted a grar 
flare in the anterior chamber of this last pa- 
tient after administration of proflavine, in- 
dicating intraocular penetration of the drezy. 
This patient subsequently developed hy- 
popyon uveitis. 

According to Dixon and O'Day (unpui- 
lished data), proflavine penetrates the rabt*t 
cornea easily if there is an epithelial defect 
and, in the presence of light, produces a se- 
vere anterior uveitis with direct toxic dama, e 
to the corneal epithelium. In such circum- 
stances the rabbit lens becomes markedly 
green, so there may be a possibility of phota- 
sensitized damage to the lens. 

While photoinactivation is effective in 
healing certain forms of herpetic keratitis, 
the question of safety must be resolved. The 
interaction of proflavine and light with the 
eye 1s a complex process and one that, under 
certain conditions, may constitute a serious 
hazard. Before further clinical studies can 
be undertaken, a detailed study must be made 


048 


of the factors that surround uptake, penetra- 
tion, and persistence of the dye and the in- 
teraction of absorbed proflavine with light at 
various levels to define the extent of this 
hazard. 

The unwelcome discovery that proflavine, 
a medication deemed harmless by reason of 
long-standing use, including topical ocular 
administration, can be toxic in the presence 
of light has far-reaching implications. The 
possibilities of ocular toxicity of any com- 
pound—whether newly introduced or well 
established—have not been completely ex- 
plored until the consequences of its interac- 
tion with light, in both the ultraviolet and 
visible spectrum, are evaluated. This is par- 
ticularly important with compounds having 
photochemical activity, especially the hetero- 
tricyclic dyes and related compounds.1*? 
Furthermore, although systemic administra- 
tion of these compounds was stressed," topi- 
cal exposure in certain situations may be a 
highly effective method of photosensitizing 
ocular tissues. 

In industry and agriculture, workers risk 
exposure either topically or systemically to 
photoactive agents. The possibility exists, 
therefore, and must be investigated, that sun- 
light or artificial light, especially fluorescent 
lighting at the intensity levels currently used, 
may potentiate the ocular toxicity of these 
compounds. 

SUMMARY 

We used the photodynamic inactivation 
technique with proflavine as the photoactive 
dye to treat herpetic epithelial keratitis in a 
preliminary study of patients who had 
idoxuridine toxicity or resistance. À compar- 
ative study with idoxuridine in treating 
dendritic ulcerations of the cornea showed 
a good therapeutic effect. But the investiga- 
tion was suspended when adverse reactions, 
consisting of a generalized epithelial keratitis 
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and an anterior uveitis, possibly of photo- 
toxic origin, developed in a few patients re- 
ceiving treatment. The ulcers treated by 
photodynamic inactivation apparently healed 
by a process of "debridement" followed by 
subsequent re-epithelialization. * 
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in day of rejection between control animals 
and experimental animals was significantly 
different at the 5% level (Table). 

Three grafts soaked in ALS, one soaked in 
ALG, and seven soaked in S-ALG were not 
rejected after 90 days. Compared to controls, 
total protection against rejection. (90 days 
observation) 1n the experimental animals was 
significant at less than the 2% level. 

Group 1, B--INCREASED IMMUNOLOGIC 
STIMULUS COMPARED TO GROUP 1, A—One 
graft soaked in ALG was rejected 12 days 
postoperatively ; however the exchange graft 
that was soaked in S-ALG and the remain- 
ing pair of corneas were not rejected after 
90 davs, suggesting that the antibody acted to 
block rejection or inhibit sensitization in 
these animals. 

Group 1, C— MODERATE IMMUNOLOGIC 
STIMULUS—AIll primary grafts that previ- 
ously survived for 90 days were subsequently 
rejected approximately 28 days after abdom- 
inal skin transplants. The efferent arc of the 
rejection process possibly was too strong for 
blocking antibody to inhibit. 

Group 2, A—STRONG IMMUNOLOGIC STIM- 
tLus—Iltfteen of 17 rabbits who received 
abdominal! skin grafts on the tenth and 12th 
day after keratoplasty rejected their corneas 
approximately 20.4 days (ALG and S-ALG) 
and 20.5 days (unsoaked) postoperatively. 
Two grafts soaked in S-ALG failed to re- 
ject after 90 days. As in Group, 1, C, the anti- 
genic stimulus seemed to overwhelm the pro- 
tective effect of the antibody. 

Group 2, B—STRONG IMMUNOLOGIC STIM- 
ULUS FROM A SKIN TRANSPLANT, BUT POS- 
SIBLY SOMEWHAT WEAKER THAN IN GROUP 
2, A—Nine exchange penetrating kerato- 
plasties from the right eyes of rabbits from 
Group 2, A were included. Four grafts 
soaked in S-ALG and five soaked in ALG 
were rejected approximately 16.9 days post- 
operatively. As in Group 2, A, the degree of 
recipient sensitization appeared high and 
strong enough to overcome any protective 
effect of the antibody. 

Group 2, C-—PREVIOUSLY SENSITIZED HOST 


CORNEAL ALLOGRAFTS < . S 


TABLE 


ACCUMULATED DATA FOR ALL GROUPS 
OF ALLOGRAFTED RABBITS 


— € - 


—— — 


Experi- 


No.of  Dayof No. Not 
ae Test Sera Rabbits Rejection Rejectin.. 
1, A NGPS 6 12.0 0. 
Unsoaked 6 13.3 1 
ALS 7 20.3 3 
ALG 4 16.3 i 
S-ALG 13 17.8 7 
B ALG 1 12.0 1 
S-ALG 2 0.0 g 
ALG 1 37.0 ( 
S-ALG 2 24.0 E 
2, A . Unsoaked 4 20.5 ( 
ALG 6 17.8 
S-ALG 5 23.0 2 
B ALG 4 13.5 i 
S-ALG 5 19.6 ! 
C ALG 3 15.6 t 
S-ALG 4 10.3 t) 


* 1, A8.0-mm exchange penetrating keratoy Hi i. 
left eye only using corneas soaked in blocki: : 
body and normal serum (mild immunogenic ~t - 
lus). 1, B 8.0-mm exchange penetrating ‘x. 
plasties; right eyes in recipients who failed to +: « 
primary corneal grafts in their left eyes from tre~ 
donor. 1, C Abdominal skin transplants gta o~ 
cipient who failed to reject a previous graft trom ` 
same donor after approximately 90 days 6v 
immunogenic stimulus). 2, A Effect of exch.n i 
dominal skin grafts on exchange penetratir: k í 
plasties of 6.0-mm grafts soaked in blocking. n: : 
(strong immunogenic stimulus). 2, B 6.0- a. í 
change penetrating keratoplasties in righ’ < 
Group 2, A rabbits using corneas soaked in o! 
antibody (moderate immunogenic stimulos. . 
6.0-mm exchange penetrating keratople-iic 
vascularized recipient beds of rabbits fro 1 (. : 
1, A (moderate immunogenic stimulus). 


WITH A VASCULARIZED RECIPIENT B D 
STRONG IMMUNOLOGIC STIMULUS ^ 
grafts were included. The grafts we: 
jected approximately 12.6 days posto x 
tively and the test sera used to soak the - 
vious cornea had no effect on the dav of re 
tion of the second graft. The degree c : 
sensitization in this experiment appii. 
was too strong as in Groups 2, A and 2 


DISCUSSION 


Recent work suggested that histore 
bility (HL-A) antigens are presor .- 


952 


man corneal cells. A rise in humoral anti- 
body titer to HL-A antigens was demon- 
strated in patients with vascularized corneal 
beds who had undergone graft rejection epi- 
sodes.? It is not surprising to find a relation- 
ship between HL-A antigens detected on 
lymphocytes and cultured corneal cells from 
the'same donor.' More recently, in a retro- 
spective study of patients receiving corneal 
transplants, some questioned the importance 
between the HL-A antigens of the donor 
cornea and the recipient's lymphocytes with 
respect to the incidence of graft reactions 
and ultimate transplant success. The HL-A 
matching is expensive and difficult and we 
do not know how important or practical HL- 
A antigen matching will be to the future of 
corneal transplantation. 

The idea of blocking the immune corneal 
rejection response is not new and many at- 
tempts were made including the use of sys- 
temic and topical corticosteroids,? systemic!? 
and topical antilymphocyte serum, and sys- 
temic antimitotic agents? all of which are 
not without risk to the recipient. The use of 
blocking antibody to prolong graft survival 
of many types of noncorneal tissue grafts 
was recently summarized.? Others soaked 
donor corneal tissue in heterologous horse 
ALS to prolong corneal graft survival in 
rabbits.? In a preliminary report, Chandler 
and co-workers? were able to prolong rabbit 
graft survival with heterologous guinea pig 
ALS treated so as not to fix complement. 

Since rabbit thymocytes and corneal cells 
share common antigens, as shown in the 
human system, guinea pig antirabbit antibody 
might block the immunologic graft rejection. 
We do not understand how blocking anti- 
body works, but the antibody may hide anti- 
genic sites on the foreign cornea long enough 
to prevent strong recognition or it may act 
by direct inhibition of host lymphocytes.” 

We do not know how long the blocking 
antibody remains attached to the cornea. 
Previous attempts to demonstrate the pres- 
ence of the globulin using fluorescein labeling 
techniques were unsuccessful?; however, 
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preliminary data suggested that the attach-' 
ment is specific.? It isalso possible that mem- 
brane antigenicity may be modified even 
though demonstrable globulin does not per- 
sist. 

We chose succinylated globulin as a test 
reagent for the following reasons: (1) It 
failed to damage rabbit endothelial cells in 
the presence of complement, whereas ALS 
and ALG did damage the endothelium under 
similar conditions. (2) Previous work 
showed that antibody fragments devoid of 
complement-fixing sites were capable of pro- 
longing the survival of primate renal allo- 
grafts)* (3) The recipient would not be 
subjected to any risks as encountered with 
systemic corticosteroids, systemic antilympho- 
cyte serum, and systemic immunosuppressive 
agents. 

In Group 1, A (Table), there was a definite 
enhancement of graft survival from all three 
test sera, but there was no difference between 
the blocking ability of one agent or another. 
The important result was that 11 of 24 grafts 
soaked in test sera failed to reject after 90 
days while only one of 13 control grafts 
failed to reject after 90 days. 

When the opposite cornea was trans- 
planted in the same recipient in those rabbit 
pairs that had failed to reject their graíts 
(Group 1, B; Table), only one of four re- 
jected the new graft, suggesting either that 
the afferent arc of the immunologic reflex 
was blocked or only weakly stimulated with 
the initial graft or that the blocking antibody 
acted primarily in the right eye (second 
graft) preventing graft recognition in that 
eye, or both. 

When a different type and a stronger im- 
munologic stimulus involving noncorneal 
sensitization of the recipient was used, for 
example, abdominal skin transplant (Group 
1, C; Table) in similar rabbit pairs who prev- 
iously failed to reject their left grafts, all the 
animals rejected their left grafts much later 
as compared to rejection days of primary 
grafts of similar size, for example, Z8 days 
compared to 18.2 days. In a similar experi- 
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ment, 14 of 15 rabbits rejected their previ- 
ously clear 6.5-mm grafts 14 to 28 days 
after ear skin grafts, whereas those rabbits 
who had previously rejected their grafts be- 
fore skin grafting rejected their skin grafts 
at an accelerated rate, suggesting that the 
afferent arc of the immunologic reflex was 
never stimulated in those animals who never 
rejected their corneas. Comparably, in 
Groups 1, A and B, the afferent arc may 
have been blocked by the heterologous anti- 
body. The prolongation of rejection in Group 
I, C is not unusual with skin transplanted 
long after corneal transplantation; conse- 
quently no definite protection can be demon- 
strated. 

When the right corneas of Group 2, A ani- 
mals were exchanged between the same orig- 
inal pairs without repeat use of skin trans- 
plants, a somewhat lessened immunologic 
stimulus (Group 2, B; Table), the rate of re- 
jection was accelerated and all grafts were 
rejected in an average of 16.9 days com- 
pared to 20.5 days in Group 2, A. This result 
suggests that there was no afferent arc block- 
ade, because the accelerated rejection re- 
sponse indicated previous exposure to donor 
antigens. 

In Group 2, C (Table), all grafts were 
rejected rapidly (12.6 days) despite admin- 
istration of daily topical corticosteroids, sug- 
gesting that the recipients were strongly sen- 
sitized before the second transplant. 

Normally, all 6.0-mm penetrating kera- 
toplasties in rabbits are rejected after ab- 
dominal skin transplants and in Group 2, A 
(Table), 15 of 17 grafts were rejected at 
the same time regardless of the test sera used 
to soak the corneal buttons prior to trans- 
plantation. Two of 17 grafts were not re- 
jected after 90 days and both had been 
soaked in S-ALG. Either the degree of host 
sensitization was strong enough to overcome 
any protective effect of the blocking antibody 
or the antibody blocks the afferent limb only 
and is ineffective in the presensitized host. 

These results demonstrate that heterol- 
ogous blocking antibody affords protection 
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against the immune graft rejection in rabbits « 
although the mechanism of protection 1s ur 
clear. The blocking antibody can proie! 
against some rejection stimuli but appears t; 
afford little protection in a presensitized host 
or a host sensitized by skin graft. If block rz 
antibody could be used in human correa 
transplantation, then our results suggest ^v ’ 
those recipients with no previous cor ea 
transplants should be best protected ^ o- 
graft rejection episodes whereas those pa 
tients with previous transplant failures or ri 

jections, or both might not be totally > r-- 
tected. The advantage of blocking antiko: , 
is that it is easy to use and would presem 
no risk to the recipient contrary to oth: 
means of preventing and suppressing ve ™ 
rejection. 


SUMMARY 


We performed exchange penetrating ko 
atoplasties in New Zealand White rabbits 15 
using corneas soaked in heterologous "b'ocs- 
ing" antibody (guinea pig antirabbit lymph», 
cyte globulin) under various experiment: 
situations and immunogenic stimuli. Resuit- 
suggested that the antibody can protect the 
corneal graft from a weak rejection resvor~ 
possibly by blocking the afferent arc o` tix 
immunologic rejection reflex, but cannot or. 
tect a graft subject to a strong immun iot. 
rejection episode. Based on these results, v~ 
use of a blocking antibody in human vait- 
plantation would be of potential benefit an- 
offer little risk to a graft recipient. 
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OPHTHALMIC MINIATURE 


In order to imagine yourself into the Wart's position, you would have 
to picture a round horizon, a few inches about your head, instead of the 
flat horizon which you usually see. Under this horizon of air you would 
have to imagine another horizon of under water, spherical and practi- 
cally upside down—for the surface of the water acted partly as a mirror 
to what was below it. It is difficult to imagine. What makes it a great 
deal more difficult to imagine is that everything which human beings 
would consider to be above the water level was fringed with all the 
colours of the spectrum. For instance, if you had happened to be fishing 
for the Wart, he would have seen you, at the rim of the tea saucer which 
was the upper air to him, not as one person waving a fishing-rod but as 
seven people, whose outlines were red, orange, yellow, green, blue, indigo 
and violet, all waving the same rod whose colours were as varied. In fact, 
you would have been a rainbow man to him, a beacon of flashing and 
radiating colours. 

T. H. White 
The Once and. Future King 


ADVANTAGES OF RADIAL BUCKLING 


Harvey Lincorr, M.D., AND IwNGRID Krerssic, M.D. 
New York, New York 


A decade has passed since we first re- 
ported on external scleral buckling, a modi- 
fied Custodis procedure.^? There was merit, 
we felt then, in placing the cylindrical elastic 
implant in such a wgy that its long axis cor- 
responded to the long axis of the retinal tear. 

We routinely used a radially oriented 
buckle for a horseshoe tear whose long axis 
lay in an anteroposterior direction. But we 
would position the sponge circumferentially 
when the tear lay along a limbal parallel axis. 
If the tear was round, we chose circum feren- 
tial buckling. It seemed safer: not only would 
it seal the hole, it might also cover or wall 
away adjacent vulnerable areas that might 
contain tiny undetected holes. We thus felt 
the traditional circumferential buckle was 
preferable to the radial one, which might 
close and seal the presenting lesion but noth- 
ing more. 

Our experience since 1965 led us to modify 
our original views, in favor of the radial 
buckle. As our clinical series grew, we dis- 
covered that the outcome was better with 
. radial buckling than with tears treated by 
circumferential buckling. The latter tended 
to leak. When the descending slope of the 
eircumferential buckle overlay the anterior 
end of the hole, where vitreous traction is 
transmitted by the operculum, the break 
would leak anteriorly. When the posterior 
edge of the break fishmouthed, or impinged 
upon a radial fold, the hole would leak pos- 
teriorly. 

These complications could be corrected by 
broadening the buckle over the leaky area. 
In hindsight, it now seems to us that broad- 
ening the buckle, whether anteriorly or pos- 
teriorly, is simply to move toward a radial 
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configuration. One might better begin with a 
radial buckle, where the hole was supported 
for its entire length by the ridge of the 
buckle. l 

Consideration of the forces at play in ret- 
inal detachment, and its correction, suggest 
an objective basis for preference of the radial 
approach. Radial folds arise in a detached 
retina because it is only by folding that the 
redundant limbal parallel circumference can 
accommodate itself to its decreased diatue- 
ter; no folding occurs along the shorter an- 
teroposterior arc between the disk and the ora 
serrata because it is a segment of the ocular 
circumference short enough to accommodate 
to the decreased diameter without folding. 

In a total retinal detachment the folds tend 
to emerge as radial bullae. The greater the 
elevation of the detachment, the larger and 
fewer of these convexities there will be. Typ- 
ically four bullae arise when the tota! detach- 
ment is of maximal height. Smaller, more nu- 
merous folds arise from detachments of lesser 
height. 

Theoretically, if a total retinal detachment 
were to settle evenly in the four quadrants, it 
might distribute itself into an ever-increasing 
number of folds of ever decreasing elevation 
so that, at the hypothetical point of contact, 
the folds were infinite in number and infinite- 
ly small. Imposing a limbal parallel buckle on 
the retina would block this process. It would 
keep the retina from attaining its normal un- 
detached circumference, thereby sustaining 
folding at an intermediate stage. 

When the buckle is close to the ora serrata, 
where the retina is anchored, it is likely that 
the folds will be evenly distributed. But, when 
the buckle is far from the ora serrata, there 
is more opportunity for lateral displacement 
and greater likelihood of small folds aggre- 
gating into a larger one. When a large fold 
leads to the posterior edge of a tear, it pro- 
vides a channel for leakage. The posterior 


956 


edge is the likely site for such a development 
because it 1s less firmly controlled by retinal 
fixation at the ora serrata. 

Freedom of lateral movement of the retina 
is also a function of the hole size. In the case 
of a large circumferential tear, for example, 
there is little to prevent gross lateral move- 
ment of the posterior edge. Buckling such a 
lesion circumferentially is likely to be self- 
defeating because of the large fold that 1s al- 
most certain to arise. 

Retinal buckling imposes stretch forces on 
the fabric that enhance the likelihood that the 
holes will fishmouth and leak posteriorly. A 
geometric analysis has demonstrated that the 
greater stretch force on a retinal break is 
across the buckle's shorter axis.* A limbal 
parallel buckle thus creates anteroposterior 
stretching, and promotes fishmouthing. With 
a radial buckle, on the other hand, fishmouth- 
ing 15 not encountered along the buckle's lat- 
eral margins because there is only minimal 
disproportion between the long axis and the 
short axis and their stretch forces are rela- 
tively the same. 

By not buckling at all, we can avoid the 
problems of radial folding and fishmouthing. 
We take this approach with giant tears, and 
substitute internal tamponade by gas bubble 
for the circumferential buckle. However, the 
morbidity associated with this procedure dic- 
tates that we withhold it for anything less 
than a giant tear. For most tears, therefore, 
scleral buckling is preferable to gas tampon- 
ade because it provides more lasting control 
of vitreous traction and obviates the need to 
drain the subretinal fluid.‘ 

When a circumferential buckle is used, we 
find that the greater the buckle length, the 
more radial folding must be anticipated. So 
the shorter buckle is the safer one. One can 
arrive at a formula for an optimal buckle 
length at which the buckle-induced internal 
arc would be equivalent to the normal exter- 
nal arc of the retina, and the result has been 
calculated to be somewhat less than 90 de- 
grees,? 

In contrast to the circumferential buckle, 
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the radial one always will produce an arc of 
intrusion that exceeds the length of retina it 
is supporting. The retinal tear is stretched 
tightly across the buckle surface, diminishing 
the possibility of radial folding at or near the 
site of the tear. 

These considerations have moved us to use 
radial buckles whenever possible, regardless 
of the shape of the tears, or the directions in 
which they lie. Most breaks are less than 
3 mm wide, and so can be well supported by 
a radial silicone sponge cylinder that is 5 mm 
in diameter. We anchor the sponge with a 
mattress suture whose limbs are 8 mm apart. 
Larger tears, up to 5 mm wide, require a 
larger, 7.5-mm oval sponge; the limbs of the 
mattress suture are 10 mm apart. Two of the 
7.5-mm oval sponges laid alongside each other 
will support holes up to 8 mm in width. The 
compressing suture used to span the sponges 
has limbs 14 mm apart. 

When a sponge must be placed in the me- 
ridian of a rectus muscle, the muscle is moved 
to one side or the other of the implant and 
recessed sufficiently to compensate for the 
oblique direction. Rectus muscles that are 
made to pass over even part of a radial sponge 
tend to function poorly. The insertion of the 
oblique muscles is a lesser problem. Implants . 
can be sewed over the insertion, or if the in- 
sertion interferes with suturing, that portion 
of the oblique muscle in the suture line can 
be severed without causing dysfunction of 
the muscle. 

We had used three or more oval sponges 
to buckle large tears over 8 mm in widtb. 
But we found that running mattress sutures 
across so wide a span was unwieldy and 
yielded poor compression. Now we treat these 
tears of up to a quadrant in circumferential 
width by means of a scleral pouch. The donor 
sclera is fashioned on a radial configuration, 
so the buckle has a radial orientation. A run- 
ning suture is used to fix it to the sclera, 
outside the margins of the tear. Small sili- 
cone pellets, 1 to 2 mm square, are cut from 
7.5-mm oval sponges to provide stuffing for 
the pouch. The buckle is elastic enough to 
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obviate the need to drain the subretinal fluid. 

If a pouch must underlie a rectus muscle, 
the muscle can be shifted away from the 
pouch edge for a distance of up to one clock 
hour. Where greater displacement might be 
needed, it 1s better to recess the muscle and 
suture it to the pouch surface. 

Multiple holes are supported by multiple 
radial buckles, except when the close prox- 
imity of the holes would lead to overlapping 
of the sutures. Then, if the holes are small, 
a circumferential buckle is used; the implant 
is kept as short as possible. If the holes are 
large and too close to buckle with separate 
radial implants, they are treated like one giant 
tear, with overlapping radial sponges or a 
scleral pouch. 


RADIAL BUCKLING . T 


SUMMARY 


Radial orientation of the buckle has proved 
to be preferable for closing most retinal 
breaks. It is less likely to lead to fishmout :- 
ing, radial folding, and leakage. 
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OPHTHALMIC MINIATURE 


Nobody, not even the least fastidious lady, would have said that the 
newcomer was too nice-looking. He had very large ears and a face like 
a frog, and he stared before him with an almost ghastly fixity, which 
Father Brown attributed to his having a glass eye. In fact, his fancy 
was tempted to equip the man with two glass eyes; with so glassy a stare 
did he contemplate the company. But the priest’s experience, as distinct 
from his fancy, was able to suggest several natural causes for that un- 
natural waxwork glare; one of them being an abuse of the divine gift 


of fermented liquor. 


G. K. Chesterton 
The Point of a Pin 
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GEOMETRIC ANALYSIS OF RADIAL BUCKLING 


MicnaEgL H. GorpBAUM, M.D. 
Chicago, Illinois 


AND 


MARTIN SMITHLINE, M.D., THOMAS A. Poore, M.D., AND Harvey A. LiNcorr, M.D. 
New York, New York 


This study presents mathematical anal- 
ysis of the buckle created by the extra- 
scleral silicone sponge and correlates its 
effect with clinical observations.! The ef- 
fect of vitreous traction on buckles of 
various orientations has been proposed.? 
The mathematical analysis 1s concerned 
with tensional forces on the retina overly- 
ing the buckle induced directly by the 
buckle. 


DERIVATION AND CALCULATIONS 


Excluding abnormal chorioretinal adhe- 
sions, the retina adheres firmly to the coats 
of the eye at the ora serrata and at the 
disk margins. The distance of the retinal 
arc at radius 11.8 mm, between disk mar- 
gin and ora is approximately 30.7 mm 
temporally, 25.5 mm nasally, and 29.3 mm 
superiorly and inferiorly (average disk to 
ora, 29 mm). These values are derived 
from average arcs at the scleral surface at 
12.5-mm radius? 


11.8 
(32.5 mm X —— = 30.7 mm, 

12.5 
11.8 

27 mm X —— = 25.5 mm, 
12.5 
11.8 

3l mm X —— = 29.3). 
12.5 | 
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The circumference of the retina in the equa- 
torial region is about 74.3 mm (r = 11.8 
mm). The tension vectors along the sur- 
face of the retina at any one point can be 
reduced to spherical coordinates at 90° to 
each other. 

In the sclera, we placed the mattress su- 
tures over the explant at a distance that 
approximates half the circumference of the 
cylindrical sponge. Consequently, a 5-mm 
sponge is held in place by mattress sutures 
8 mm apart (a 4-mm sponge, held 6.5 mm 
apart, and a 3-mm sponge, held 5 mm 
apart).! Experimental evidence by one of 
us (H.A.L., unpublished data) with rab- 
bits showed that with this explant suture 
technique (Fig. 1), the sponge resumes its 
original diameter after some hours of equi- 
libration, and the sclera is applied to half 
the circumference (Fig. 2, top). Thus, the 
length of the sclera in contact across a 
5-mm sponge is cm = m = 7.85 mm, 
where c — radius of sponge. However, the 
sclera and choroid have a combined thick- 
ness in the equatorial region of approxi- 





Fig. 1 (Goldbaum, Smithline, Poole, and Lincoff). 
A 5-mm cylindrical silicone sponge sutured in meridi- 
onal orientation with mattress sutures placed 8 mm 
apart (about one half circumference of sponge). 
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mately 0.7 mm,* which must be added to 
the sponge radius to calculate the length 
of the retina across the sponge. Further- 


more, the retinal pigment epithelium 
(RPE) extends an arc across the buckle 


Sclera 


Choroid 


RPE 


Retina — 


Sclera 


Choroid 


rrazl2.5 
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less than 180? because of the thickness 
of the sclera and choroid at each end. 
Consequently, the length of RPE across 
the buckle on which the retina must settle 
is (c + aìr — 2a, where a = thickness of 
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Fig. 2 (Goldbaum, Smithline, Poole, and Lincoff). Top, A 5-mm sponge is sutured onto 
sclera shown in cross section. Note that sponge has resumed circular shape. To calculate 
the length of the retinal pigment epithelium (RPE) arc across the sponge (A to 2), the 
thickness of the sclera and choroid (a) must be added to the radius of the sponge (c). 
The arc # to z is less than 180° (r radians) by the thickness of the choroid and sclera 
(a/(c + a) radians) at each end. Bottom, A 5-mm sponge is in contact with a scleral arc 
of 7.8 mm. Before buckling, the RPE under a 7.8-mm arc was only 7.4 mm. 
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TABLE 1 
STRETCHING OF RPE ACROSS BUCKLE 


Radius of sponge —c 


Arc of sclera in contact perpendicular to sponge (mm) 
Increase in RPE length perpendicular to sponge (mm) 


sclera plus choroid; or ($ + 0.7)r — 1.4 
— 8.65 mm for a 5-mm sponge. 

Before the buckle placement (Fig. 2, 
bottom), the length of the RPE was 


LA 


X 7.85 





r+a 
or 


11.8 
—— X 7.85 = 7.4 mm, 
12.5 


where r = radius of RPE and (r +a) 
= radius of the outer surface of the eye- 
ball. After a 5-mm sponge filacement, the 
distance the retina must spati is increased 
by about 1.3 mm in the meridian perpen- 
dicular to the long axis of the buckle. The 
amount the RPE is stretched perpendicu- 
lar to a 4- or 3-mm sponge is 1.2 and 1.1 
mm (Table 1). 

We calculated the distance of the RPE 
along the longitudinal axis of the buckle 
by assuming that the ends of the buckle 
approximate the shape of a quarter seg- 
ment of a sphere (Fig. 3, top). The distance 
from d to e is 


©) 


d to e = 2r(r — c) 
360? 





where r = radius of the retina and c = radius 
of the cylindrical sponge. The distance 
from f to d is 


(c+ a)r 


tod = 
f 2 


where a = thickness of sclera plus choroid. 
This distance also represents e to g. Thus, 


ftod+etog = (c+ ajr — 2a. 
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2.5 mm 2.0 mm 1.5mm 
7.8 6.3 4.7 
1.3 1.2 1.1 


Therefore, the length of the RPE along the 
length of the buckle is* 


© 
tog = — 2 2x(r — ce) —— - 
ftog=(c+a)r a + 2«(r — c) m 


The length of the RPE before the buckle 
was placed, however, was 


r 





AE 
ge 





2rr 


The point at which these two values be- 
come equal is when 





| a(e+a)—20=2(c+0) — | 
@ = 360°) —À———— 7], 
: TC 


Ifa = 0.7 andc = 2.5 then © = 60°. For 
4-mm and 3-mm sponges, tension is zero 
along the long axis when © = 57? and 52°. 
Defining buckle length as f to g (Fig. 3), 
the corresponding arc angle ® is approxi- 
mated by 


2(c + a)360? 
2c (r + a) 


The buckle arc length ® when tension 
reaches zero is 90°, 82°, and 72? for 5-, 4-, 
and 3-mm sponges (Table 2). 

Surface area of the buckle—One of the 
possible shapes of a torus is a doughnut 
shape. As the cylindrical sponge curves 
about the globe, it creates a buckle where 
the retina approximates the shape of the 
inner half of a torus. The surface area of 
the inner half of a torus is represented by 
the following equation: 


$-94 


Area of shaded square 


dA = (c + a)d¥-sdO 
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Fig. 3 (Goldbaum, Smithline, Poole, and Lincoff). Top, Section along the long axis of a 
cylindrical sponge buckle. The shape of the ends of the buckle are a 90? section of a 
sphere. 4 represents the arc length of the buckle on the sclera. Bottom, As the cylindrical 
sponge curves about the globe, it creates a buckle where the RPE approximates the shape 
of the inner half of a torus. Note that angle Y is less than 180° (xr radians) by the thick- 
ness of the sclera and choroid (2) at each end (a/(c + a) radians). 


(Fig. 3, bottom). Integrating this, we finish The thickness of the sclera and choroid vz} 











with must be added to the radius of the spos zc 
4r Kaa (c) in this equation. The RPE across the 
y m : (c + à f f sponge extends less than 180° (m radians), 
560 o 1o represented by 
(VM — N Cos Y)dYdO 
T a 
where eu eee ey 
2 cca 
M = (c+a)?*+(r+ a) 
NV = 2(r 4- a)(c 4- a) This complex integral is solved by numeri- 
n á cal evaluation in steps of 
(2 ca " T a 
nd Y = — from Y = 0 to - — . 
& © = 0 to 360°. 200 2 cca 
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TABLE 2 
ARC LENGTH WHEN TENSION CHANGES TO COMPRESSION 


Radius of sponge =ç 


© when tension =0 along long axis of buckle 
$ —arc length of buckle when tension is zero 


We programmed a DEC PDP11 computer 
using BASIC language, and obtained a 
printout with (c + a) and (r — c) as the 
variables. The RPE area overlying the 
sponge (neglecting the sloping ends at 
present) is then compared to the area of 
the zone of RPE (at radius 11.8 mm) whose 
width, prior to buckle placement, was 
emr/(r + a), or the projection at r (the ra- 
dius of the RPE) of half the circumference 
of the sponge at the scleral surface (radius 
r+ a). Comparing the surface area of the 
RPE after buckle placement to the same 
RPE prior to buckle placement, we found 
that the surface area of the RPE on the 
buckle is increased for any buckle length 
0? to 360? (neglecting the sloping ends). 
Assuming that the sloping ends of a 
buckle less than 360? approximate a 90° 
segment of a sphere whose radius is c 4- a, 
the area on each sloping end would be 
mlc + a)? — ralc + a). Prior to buckle 
placement, the RPE area at each end was 


cm ( r ) 
MB" . 
2 r+a 


The RPE area of each sloping end ex- 
ceeds the RPE area occupied by the slop- 
ing ends prior to buckle placement. The 
total result is that for buckles less than 
360° (and thus sloping ends) and for full 
360° buckles, the RPE area increases with 
buckle placement. This means that stretch- 
ing across the buckle more than compen- 
sates for compression along the long axis of 
a long buckle. 





DISCUSSION 


Effect of tension forces on the retina—EF- 
FECT OF LIMBAL-PARALLEL BUCKLE—The 


JUNE, 1975 
2.5 mm 2.0 mm 1.5mm 
60° 57° 52? 
90° 82° 72° 


limbal-parallel buckle elongates the dis- 
tance between the disk and ora by about 
1.3 mm with a 5-mm diameter sponge. A 
certain amount of elasticity may be ex- 
pected in the retina. When this elasticity 
is exceeded, the retina accommodates this 
greater disk-to-ora distance in either of 
two ways: a transient concave detach- 
ment may form posterior to the buckle 
(Fig. 4), or the retina under certain circum- 
stances may tend toward a chord, resulting 
in a meridional fold off the buckle (Fig. 5). 

The retinal circumference along the 
equator is 74.3 mm, more than double the 
distance of the retinal arc from disk to ora 
which averages 29 mm. Consequently, if 
the buckle is placed meridionally, the per- 
centage increase by the buckle of the RPE 
length along the equatorial circumference 


Concave 
detachment 





Fig. 4 (Goldbaum, Smithline, Poole, and Lincoff). 
Concave detachment posterior to the buckle. 
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1.3 mm 
a I " 
(m 43 um) is less than half the percent 
age increase of the RPE between disk 
and ora across a limbal-parallel buckle 


1.3 
um) Thus, the elasticity of the 
29 mm 


retina over a radial buckle is less likely to 
be exceeded. 

EFFECT OF TENSION ACROSS BUCKLE ON 
HORSESHOE TEAR—We have considered a 
point in the anterior equatorial zone of the 
retina near the 12 o'clock meridian (Fig. "T 
6, A). IF we increase the anteroposterior gif S (Goldbaumn, Seine Fone and Lice 


tension, we might expect the retina to dis- retinal fold (rf) extending off the buckle through tre 
tort slightly according to the elasticity of | macula (m) to the disk. 








C D 


Fig. 6 (Goldbaum, Smithline, Poole, and Lincoff). A, A point in the anterior equatorial retina at 12 o clori. 
with tensional forces broken down into anterior, posterior, nasal, and temporal vectors. B, Horseshoe tes 
at 12 o'clock in anterior equatorial zone of retina. Note that if force is applied at the posterior edge of t^ 
tear or at the base of the flap, the force is unopposed allowing distortion of the tear. C, Distortion produce: 
by anteroposterior tension across a limbal-parallel buckle elongates the opening of a horseshoe tear `n tas 
anteroposterior meridian, causing fishmouthing and persistent detachment. D, Meridional orientation «- 
buckle prevents fishmouthing off posterior edge of horseshoe tear. 


L 
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Fig. 7 (Goldbaum, Smithline, Poole, and Lincoff). A 
long limbal-parallel buckle produces folds of retina 
on the buckle by compressing the retina, which can- 
not support a bending moment. 


the retina. Consider a horseshoe tear at 
12 o'clock in the anterior equatorial zone 
(Fig. 6, B). As the anteroposterior tension 
increases (as with a limbal-parallel buckle), 
there 1s no opposing anterior tension to 
posterior tension at the posterior edge of 
the horseshoe tear, and no opposing pos- 
terior force to anterior tension at the 
base of the flap, except perhaps from the 
vitreous, transmitted through the flap. 
The result 1s an anteroposterior elonga- 
tion of the tear, producing fishmouthing 
(Fig. 6, C). 

A meridionally placed sponge will pro- 
duce nasotemporal tension, but less than 
half the anteroposterior tension produced 
by a limbal-parallel sponge. This smaller 
nasotemporal tension from a meridional 
sponge should distort the tear less (Fig. 6, 
D); in fact, we have never seen a fishmouth 
laterally from a retinal break over a me- 
ridional sponge. 

EFFECT OF A LIMBAL-PARALLEL SPONGE 
GREATER THAN 90?— When a sponge whose 
arc length is greater than 90? is placed, the 
retina must fall on RPE which is shorter 
along the buckle's long axis than it was 
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before the buckle was placed. The retina 
then tends to make folds on the buckle. 
This is a consequence of negative tension, 
or compression, along the length of the 
buckle. Although the retina may, as its 
elasticity allows, stretch slightly under 
positive tension, it does not compress but 
rather forms folds since the retina cannot 
support a bending moment (Fig. 7). Note 
that the folds generated by compressional 
forces along the length of a buckle are on 
the buckle, whereas the folds generated by 
tensional forces across a buckle are off the 
buckle. Compression folds on a 5-mm 
sponge begin to appear around 90? arc 
length. 

The stretching across a buckle and the 
compression along a long, limbal-parallel 
buckle are disadvantageous when a long, 
limbal-parallel buckle is used for a large 
retinal tear. Meridional folds of the pos- 
terior edge of the tear are almost sure to 
form. 

EFFECT OF INCREASED SURFACE AREA 
OVER A BUCELE— [he effect of increased 
retinal surface area over a buckle is not 
clear. It may explain the tendency of com- 
pression folds on a long buckle to iron out 
in time. 


SUMMARY 


Tension analysis along the retinal sur- 
face demonstrates the advantage of meridi- 
onal buckles over limbal-parallel buckles. 
A cylindrical sponge generates tensional 
forces in the retina along the long axis of 
the buckle and perpendicular to it. The 
tension perpendicular to the sponge is 
positive, and the retina and retinal pig- 
ment epithelium stretch in that direction. 
The tension along the long axis is positive 
(stretching) when the buckle is less than 
90° arc length; and negative (compression), 
greater than 90° for a 5-mm sponge. Con- 
sequently, retinal compression folds on the 
buckles occur for buckles of arc length 
greater than 90°. These tension forces at 
right angles to each other explain the de- 


> 
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velopment of (1) concave retinal detach- 
ment or retinal folds off short limbal-paral- 
lel buckles, (2) retinal folds on long limbal- 
parallel buckles, and (3) fishmouthing of 
horseshoe tears overlying a limbal-parallel 
buckle. 

The buckle increases retinal surface area 
overlying the buckle. The significance of 
this is not cleare but it may explain the 
lessening or disappearance of compression 
folds on the buckle in time. 
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The dissemination of information about new books is a prime task 
of any periodical publication. This task can be fulfilled by appropriate 
publicity inserted by the publisher. More informative are—or should 
be—reviews of books by competent reviewers. 

Book reviews in ophthalmic publications are frequently disappointing. 
A. review which simply lists the table of contents and concludes with a 
laudatory sentence tells the reader no more than the publisher's blurb 
or advertisement. The occasional humorous review of a serious book— 
making the author the straight man for some clown in the sticks, or the 
big city for that matter—is an injustice to the author and the readers. 
The usual polite reviews which quite obviously steer clear of any criti- 
cal comment are of little use to the readers. 


On the reviewing of books 


Am. J. Ophthalmol. 66:756, 1968 


STEREOACUITY DEVELOPMENT IN CHILDREN WITH 
NORMAL BINOCULAR SINGLE VISION 


: PauL E. Romano, M.D., JupirH A. Romano, C.O., AND James E. Puku, M.D. 
Chicago, Ilinois 


Stereoscopic vision is characterized by the 
visual perception of relative depth, not from 
monocular visual ciues such as perspective, 
shadow, interposition or parallax, but rather 
from unique binocular visual clues, namely 
the symmetrical horizontal disparity of the 
position of retinal images of objects other 
than the object of regard, from correspond- 
ing retinal points.* 

Stereoscopic depth perception is not an 
“all or none" phenomenon since the ability to 
judge relative depth when monocular clues 
are excluded varies with monocular visual 
acuity, illumination, duration of stimuli, ab- 
solute distance (threshold effect), size of the 
visual field? and may even improve with 
training. This relative ability is termed 
stereoscopic acuity’ or stereoacuity.* 

Stereoacuity, more precisely, is the small- 
est amount of horizontal retinal image dis- 
parity that gives rise to a sensation of rela- 
tive depth and is expressed as the visual angle 
(in seconds of arc) of this disparity. The 
normal value for stereoacuity according to 
Ogle? is 20 seconds of arc (standard devia- 
tion — 10 seconds of arc). Parks* considers 
normal stereoacuity to be 40 seconds of arc 
or better, based on clinical studies. Ogle's 
normal value plus two standard deviations 
(20 seconds + 2 X 10 seconds = 40 sec- 
onds) coincides with Parks's upper limit of 
normalcy. 

When one attempts to apply this standard 
to the pediatric age group, the problem of 
patient cooperation is compounded by a lack 
of information about the age at which full 
stereoacuity develops. 


From the Division of Ophthalmology, Children's 
Memorial Hospital, and the Department of Oph- 
thalmology, Northwestern University Medical 
School, Chicago, Illinois. 

Reprint requests to Paul E. Romano, M.D., Chil- 
dren's Memorial Hospital, 2300 N. Children's Plaza, 
Chicago, IL 60614. 


General references provide little informa- 
tion: Walsh and Hoyt? state that binocular 
vision with stereoscopic vision is firmly es- 
tablished before the fifth year; Parks$ feels 
that normal fusion matures around the age 
of 7 years; other studies are even less spe- 
cific. ^? 

Recent research established some land- 
marks of stereoacuity development but the 
information is incomplete: Polak, Emde, and 
Spitz? and Bower’? found gross stereoscopic 
depth perception in 2- and 3-month-old chil- 
dren. At the other end of the developmental 
scale, Scott and Marsh™ found that all school 
children (aged 9 to 13) with otherwise nor- 
mal binocular single vision had 40 seconds 
of arc of stereoacuity or better. Hofstetter’? 
and Jani? suggested an improvement in 
stereoacuity with advancing age but did not 
define it. (A decrease in stereoacuity begin- 
ning in the fifth decade of life was also dem- 
onstrated.*4) Amigo” specifically studied ste- 
reoacuity in a group of children aged 3 to 5% 
but he did not exclude children with strabis- 
mus or poor vision in one or both eyes. Tat- 
sumi and Tahira!$ studied stereoacuity in 
normal children and adults. Their results, 
however, suggest the inclusion of individuals 
with abnormalities of binocular vision in both 
of their normal groups (only 86% of their 
normal adults and only 75% of their normal 
children in the 9- to 10-year-old age group 
achieved 40 seconds of arc or better). 

In addition, none of these authors indi- 
cated that appropriate steps were taken to 
prevent the subjects from reading the test 
material on monocular clues. Except for 
Scott and Marsh's work,™ the failure to ex- 
clude individuals with abnormalities of binoc- 
ular vision in these studies makes the defin- 
ing of standards for normal development in- 
appropriate. 

Therefore, we attempted to determine 
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more precisely the development and improve- 
ment in stereoacuity with advancing age in 
childhood, utilizing essentially normal chil- 
dren with normal binocular single vision, de- 
termined by factors other than stereoacuity, 
per se. 

"MATERIALS AND METHODS 

In this prospective study, we examined 
321 children betweem the ages of 1% and 13 
years who represented a demographically 
balanced population. Thirteen children were 
examined more than once (at approximately 
three-month intervals) for a total of 344 de- 
terminations, Children were included in the 
study only if they gave consistent evidence 
of normal binocular single vision compatible 
with their age level. Normal binocular single 
vision was present when the following con- 
ditions were met: best corrected visual acuity 
for each eye equal and within normal limits 
for age; corneal light reflexes symmetrical, 
and full ductions and versions; normal sen- 
sory binocular cooperation on one or more 
tests at both distance and near including the 
cover test, the Worth 4-dot test, fusional am- 
plitudes on the amblyoscope, and the 4-diop- 
ter prism test. We placed particular empha- 
sis on the latter test and patients who had 
other than normal or atypical-l responses 
were excluded from the study as having pos- 
sible subtle abnormalities of binocular vi- 
sion. 

Children with any medical condition that 
might infiuence the results of the ocular ex- 
amination, such as concurrent illness, men- 
tal retardation, or any debilitating condition 
or pathologic findings of the central nervous 
system, were excluded. No patient was in- 
cluded who had an anisometropia of more 
than 1.0 diopter by spherical equivalent. 

Visual acuity was determined monocularly 
at 5 to 6 meters. We used linear Snellen opto- 
types, linear illiterate E’s, or Allen cards,* 
depending on the subject’s age. In the young- 
est children, normal visual acuity could be 


e ew ~ 


* Preschool Vision Test, Henry F. Allen, M.D., 
Ophthalmix, 44 S. La Grange Rd, La Grange, IL 
60525. 
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established only by a normal fixation pattern 
and the absence of pathologic findings ard 
refractive errors. 

The specific test used to determine sterec- 
acuity was the standard Titmus Stereote-t 
(utilizing Polaroid Vectographs and glasses’. 
The best stereoacuity score possible on this 
test was 40 seconds of arc. ' 

We used the best available light in the roon 
during stereoacuity measurement. In chil- 
dren younger than about 5 years of age, no 
attempt was made to keep the test at the res- 
ommended 40-cm (16-inch) testing distance 
because the lack of verbal skills often pr.- 
cluded an interpretable response. The young- 
er child was allowed to hold the test at arrz’s 
length to permit him to touch the correct circle 
or animal. (No correction was made for these 
stereoacuity scores achieved at a distance le-s 
than 40 cm.) 

To make sure that the score achieved was 
on binocular stereoscopic and not monoc:i- 
lar clues, we turned the test or the spectacles 
upside down to invert (depress) the position 
of the usually elevated stereoscopic image. If 
the subject spontaneously perceived this 
change, or noted that stereoscopic elevation 
was no longer present, a valid endpoint was 
presumed. In the younger children, stere.:- 
acuity scores could not alwavs be confirme 
by this maneuver. 


RESULTS 


Graphic representation of the data (Fig. 
1) demonstrated a slow but steady improve- 
ment in Titmus Stereotest stereoacuity scores 
from ages 2 to 9 after which a normal stereo- 
acuity score of 40 seconds of arc was con- 
sistently obtained. This pattern held true for 
the data obtained from single examinations 
on 308 children as well as for the multinle 
examinations over a period of several months 
to years of the remaining 13 children (Fig. 
2). 

We converted the data to a form more suit- 
able for clinical use, a bar graph (Tig. 3), 
using six-month intervals up to age 6 and 
then 12-month intervals. The data were fur- 
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Fig. 1 (Romano, Romano, and Puklin). Scattergram plot of Titmus Stereoacuity test scores for 321 
children with normal binocular single vision by other factors. In 13 children, more than one determination 
was made at intervals of three months or more. There is a gradual improvement in scores with advancing , 
age until age 9, after which a normal score of 40 seconds of arc is consistently obtained. Marks not di-. 


rectly on a line indicate a score on the nearest line. 


ther reduced for greater convenience in the 
Table by utilizing the lower limits of the 
bar graph (Fig. 3) for each age group. 


DISCUSSION 


Where comparable, our study tends to con- 
firm previous results. Amigo,’ using young- 
er children, noted that none of 22 children 
in his study below age 4 achieved a stereo- 
acuity better than 100 seconds. Tatsumi and 
Tahira'$ found that nine of 66 children 
(15%) in this age group did better than 100 
seconds while in our study, five of 87 such 
children (696) did better than 100 seconds. 

Considering all children between the ages 
of 3 and 515, only two of Amigo's!* 100 chil- 


TABLE 


LOWER LIMITS OF STEREOACUITY ON TITMUS 
STEREOTEST IN SUBJECTS WITH NORMAL 
BINOCULAR SINGLE VISION 


Age,* Stereoacuity, 
yrs seconds of arc 
34-5 3000 
5-53 140 
54-6 100 
6-7 80 
7-9 60 
Over 9 40 


* Below 34 years of age, any measurable stereo- 
acuity would support the presence of normal binocu- 
lar single vision. However, the absence of a response 
to this test below age 33 must also be considered 
normal and cannot be construed to indicate defec- 
tive binocular vision. 
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dren (2%) achieved 40 seconds; Tatsumi 
and Tahirat! found that 11 of 78 such chil- 
dren (14%) achieved 40 seconds. In our 
study, 13 of 87 such children (1596) achieved 
40 seconds, 

In the older (9 to 13 years) age group, 
Scott and Marsh"! found that all 101 subjects 
achieved 40 seconds of arc. Similarly, all 56 
of our subjects achieved 40 seconds oí arc. 
Tatsumi and Tahira,'$ however, found only 
42 of 56 such children (75%) able to achieve 
a normal stereoacuity of 40 seconds of arc. 

The data obtained described the develop- 
ment of stereoacuity (as measured by the 
Titmus Stereotest) in children who, by all 
other available factors, had normal binocular 
single vision. 


NON 


3000" 


STEREOACUITY (secs of arc) 


2 3 4 
AGE (Years) 
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The data might suggest that stereoscopic 
depth peception does not exist before 2 on 
3 years of age. It is most unlikely that ii is 
is true since Polak, Emde, and Spitz? anc 
Bower’? convincingly demonstrated thai 
stereoscopic depth perception is present in 
infancy. This discrepancy is probably due tc 
the artificial depth representation of the T.t 
mus test and the comprehension limitatic ns 
of children below the ages of Z or 3 years. 
Even a normal adult needs a few secorls 
(when performing the Titmus Stereot st 
for the first time) to comprehend precisely 
what he is expected to see and to overco'ac 
the psychologic barrier of perceiving a three- 
dimensional image on what is obviously a f'ii 
surface. We would, therefore, not interp « 


STEREOACUITY AGE 
AT '/ METER ' (years) 


13 NORMAL CHILDREN 


9 6 7 8 9 WT 12 13 


Fig. 2 (Romano, Romano, and Puklin). Titmus Stereoacuity test scores on 13 children with norr-al 
binocular single vision by other factors, tested more than once at intervals of three months or more. These 
individual cases demonstrate the same type of gradual improvement with advancing age as the group ns a 
whole in Figure 1. The slightly steeper slope is probably the result of experience or training from multivle 


testings. 


970 AMERICAN JOURNAL OF OPHTHALMOLOGY JUNE, 1975 
NONE — 
STEREOACUITY yg AGE 
; AT 1⁄3 METER ` (years) 
3000 


=à 

^ 

o 
a 


Ja 

o 

o 
z 


nl 


STEREOACUITY (secs of arc) . 
O 
o O, o 


ang oo 
0,9,9, 


N 
ES 

e 
M 


4% 5^6 


321 NORMAL CHILDREN 
(344 Determinations) 


-—~ 50th Percentile 
---- 75th Percentile 


7 8 9 10 12 13 


AGE (Years) 


Fig. 3 (Romano, Romano, and Puklin). These data are the same as in Figure 1, converted to a bar 
graph on half-year intervals to age 6, and yearly intervals thereafter, to facilitate clinical application. 
Alternately, the Table, taken from this graph, may also be used. 


the absence of stereoacuity on the Titmus 
Stereotest below the ages of 2 or 3 as indi- 
cating that the child does not have stereo- 
scopic depth perception. On the contrary, he 
almost certainly does, but we are unable to 
measure it with this test because of the na- 
ture of the test and the comprehension fac- 
tor. 

The pattern of steady improvement noted 
from the first time a child 1s able to give a 
positive response to the test is probably not, 
however, a matter of comprehension. We do 
not know how much this developmental pat- 
tern is the result of cortical area 19 develop- 
ment (where stereoscopic appreciation of 
depth 1s supposed to take place). None of the 
other factors measured on examination 
seemed to correlate with this pattern of de- 
velopment. Visual acuity increases with age 


but the normal visual acuity of 3- and 4-year- 
olds (20/50 to 20/30) is sufficient to achieve 
a stereoacuity of 40 seconds of arc; hence, 
the development pattern cannot be explained . 
on the basis of developing visual acuity. 
The data describing stereoacuity develop- 
ment may be useful clinically: (1) Tests for 
stereoacuity can be useful screening devices 
to find gross as well as subtle abnormalities 
of binocular and monocular vision for any 
adults or children over the age of 3% years. 
It may be useful in younger subjects, but only 
if a positive response is obtained. (2) Based 
on the expected stereoacuity for age, one may 
more accurately prognosticate in those types 
of strabismus where a variable degree of 
sensory binocular cooperation is present 
(such as intermittent exotropia or esotropia, 
monofixation syndromes). (3) Based on the 
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expected stereoacuity for age, one may assess 
the sensory results of strabismus therapy at 
an early age. 


SUMMARY 


We made 344 stereoacuity determinations 
(Titmus Stereotest) on 321 children, ages 
174 to 13 years, who had normal binocular 
single vision tested by other factors, The data 
showed a gradual improvement in stereoacu- 
ity scores with increasing age—up to age 9— 
when a normal stereoacuity of 40 seconds of 
arc was consistently found. The lower limits 
of stereoacuity compatible with normal binoc- 
ular single vision were 375 years, 3,000 sec- 
onds; 5 years, 140 seconds; 514 years, 100 
seconds ; 6 years, 80 seconds ; 7 years, 60 sec- 
onds; and 9 years, 40 seconds. 
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ABSENCE OF SPONTANEOUS HEAD TILT IN SUPERIOR 
OBLIQUE MUSCLE PALSY 


HERMANN M. Burn, M.D. Parricx J. Rowan, M.D., 
AND MARGUERITE S. SULLIVAN, B.A. 
Chapel Hill, North Carolina 


Ocular torticollis is a characteristic sign in 
patients with superior oblique muscle palsy, 
but not all patients exhibit it. Occasionally a 
patient may even tilt his head to the shoulder 
homonymous with the eye containing the 
palsied superior oblique muscle. One must 
assume that the binocular function in these 
patients is inadequate to overcome a residual 
vertical deviation when the head is tilted to 
the opposite shoulder, and that they prefer 
to assume this head position to create a 
greater separation of the vertical double 
images. This enables them to disregard the 
second image with greater ease. 

Some patients with superior oblique 
muscle palsies carry their heads erect. No- 
body automatically assumes an uncomfortable 
head position, unless he gains some advan- 
tage by it. If a patient has poor vision or no 
vision in one eye because of disease or in- 
jury, or because of a functional amblyopia 
that precludes diplopia in primary position, 
or the attainment of binocular vision in some 
other direction of gaze, he will keep his head 
erect. Poor vision in one eye is the most 
frequent cause for the spontaneous absence 
of ocular torticollis, We describe such a pa- 
tient in the following case report. 


CASE REPORT 


Case 1—A 6-year-old white girl was first seen 
by one of us (H.M.B.) on July 18, 1969. Her father 
and two of her cousins were cross-eyed. At the age 
of 174 to 2 years, the patient had crossed eyes, and 
had poor right visual acuity at 4 years of age. She 
wore an eye patch intermittently then, for eight to 
ten months, She had two operations to correct 
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heterotropia in February and May 1968. After'the 
last operation, her mother noticed upward deviation 
of the patient's left eye. 

OcuLAR RESULTS—Refract#on (in cycloplegia) 
and visual acuity were R.E.: 6/60, +0.75 sphtz 4-.25 
cyl ax 180°; L.E.: 6/7.5, 4-0.50 sph. Both eyes were 
white and quiet and media were clear. The right 
macula was more pigmented than the left macula 
which showed some irregularity. 

RESULTS OF MOTILITY EXAMINATION—In primary 
position, there was 6A of exotropia with 164 of 
left hypertropia at distance; and 3A of estropia 
with 16A of left hypertropia at near (Fig. 1). The 
patient's head tilted to the right shoulder and to the 
left (Fig. 2, A and C). 

Versions—There was overaction of the inferior 
oblique muscle in both eyes, with weakness of the 
left superior oblique muscles (Fig. 3). Despite the 
inveterate superior oblique muscle palsy, the patient 
carried her head erect. In her habitual head position 
(Fig. 2, B), she fixated with the right, nonparetic 
eye despite the amblyopia, behavior we occasionally 
observed in patients with extraocular muscle palsies. 

On Oct. 23, the left inferior oblique muscle was 
disinserted. On Dec. 2, the primary position was 14A 
of exotropia with no hypertropia; 20A of esotropia 
with 4A of left hypertropia; with +3.00 sph and 
44A of left hypertropia (Fig. 4). 

The patient allegedly occluded her left eye faith- 
fully during follow-up, but right visual acuity did 
not improve. 


Comment—Because of the amblyopia of 
her right eye, this child carried her head 
erect, despite the presence of a superior 
oblique muscle palsy. The patient would have 
gained nothing by placing her head on the 
right shoulder. The head-tilt test is positive, 
however, and should always be performed, 
even when spontaneous head tilt is absent. 

Disinsertion of the left inferior oblique 
muscle gave an excellent result with regard 
to the vertical deviation in all positions of 
gaze as well as the head-tilt test. But the 
patient who previously had had slight post- 
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operative exotropia has an esotropia of ap- 
proximately 18A in distance and near fixa- 
tion. We attribute this to the weakening of 
the abducting action of the inferior oblique 
muscle. Although weakening of the action of 
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30A LHT' 7A XT' 20A LHT' 7A XT' 16A LHT' E 
8A XT! 40ALHT' 7A XT oA int 
10A ET' 25A LHT' 9A ET' 14A LHT 8A XT' 9A LHT E 
Headtilt Test "Mod E. 

A LT e C ^ 


35A LHT' pe 


Fig. 1 (Burian, Rowan, and Sullivan). Case 1. Measurements in diagnostic positions 
and with head tilt. 





Fig. 2 (Burian, Rowan, and Sullivan). Case 1. 
A, Head to right shoulder, eyes appear straight; 
B, head straight; and C, head to left shoulder, left 
hypertropia. 
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| |. Fig. 3 (Burian, Rowan, and Sullivan). Case 1. A and B, Overaction of left inferior oblique muscle in 
- gaze up and right and in dextroversion; C, slight weakness of action of left superior oblique muscle; D 
and E, possible slight overaction of right inferior oblique muscle; and F, possible slight weakness of 


action of right superior oblique muscle. 








18A ET' 8ALHT' 14A ET' noH 3 A RHT' 
|. — MAET 6ALHT 3^ LHT 

| MAET' noH IDAET 4ALHT! — —9AET 3ALHT 
Headtilt Test 
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Fig. 4 (Burian, Rowan, and Sullivan). Case 1. Postoperative measurements in diag- 
nostic positions and with head tilt. 
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the inferior oblique muscle generally may 
have no significant effect on the horizontal 
deviation in primary position, our case 
demonstrates that this is not always true. 
While the decline of visual acuity in one 
eye may prevent diplopia and thus elimmate 
the need for head tilt, there is another situa- 
tion in which patients keep their heads erect: 
this occurs rarely because they have excellent 
binocular cooperation to overcome enormous 
motor obstacles in all directions of gaze. We 
had only two such cases among many patients 
with superior oblique muscle palsies. 


Case 2—A 23-year-old white woman was first 
seen in the eye clinic of the University of North 
Carolina on Aug. 20, 1973, and was re-examined 
several times. She complained of blurred distance 
vision, stated that her right eye turned out when 
she was tired, but she denied serious eye strain or 
ever having seen double. She had had muscle trouble 
with her eyes since childhood but had never sought 
treatment for it. Her mother allegedly had a simi- 
lar condition. 

Both eyes were white and quiet, the media were 
clear, and the fundi showed no abnormalities. Vis- 
ual acuity was R.E.: 6/6+, —1.25 D sph; L.E.: 
6/6--, —0.75 D sph. 

She carried her head erect and her eyes seemed 
straight (Fig. 5). However, prism and cover test 
measurements revealed severe exophoria and right 
hyperphoria in primary position. The measurements 
were 30A of exophoria with 25A of the right 
hyperphoria at distance, and 30A of exophoria with 
18A of right hyperphoria. 

VeERSIONS—There was marked overaction of the 
right inferior oblique muscle (Fig. 6). The fu- 
sional amplitudes are given in the Table. The pa- 
tient’s near prism convergence was 6.5 cm. Diplopia 
could not be elicited in primary position, even after 








TABLE 
FUSIONAL AMPLITUDES IN PRISM DIOPTERS 
(Case 2)* 
Distance Near 


IEE ee os ae 
Prism convergence 


Absolute 20/9 20/0 

Relative 20/14 14/0 
Prism divergence 

Absolute 8/6 14/0 

Relative 8/0 12/0 
Positive vertical divergence 6/0 10/0 
Negative vertical divergence 3/0 6/0 





* The first figure denotes the break point, the 
second the recovery point. 
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Fig. 5 (Burian, Rowan, and Sullivan). Case 2. 
Patient carries head erect and eyes appear perfectly 
straight (note corneal reflections). 


prolonged occlusion. The stereoscopic threshold 
test (Titmus Stereotest) was 40 seconds. 


Comment—This patient carries her head 


erect because of the size of her fusional 
amplitudes. Her vertical fusional amplitudes 
are large, as measured from the parallel posi- 
tion of her eyes, but when she has to over- 
come 18 to 20A of right hyperphoria to keep 
her eyes straight, they are 26 to 30A at near. 
Her horizontal fusional amplitudes are also 
large, with convergence amplitude of 50A. 
We did not consider other features, such as 
the difference in the comitant test in distance 
and near fixation, and whether any treat- 
ment should be administered. 

Case 3—A 26-year-old white man was first seen 
by one of us (H.M.B.) on Dec. 2, 1969. All mem- 
bers of his family wore eyeglasses but had no other 
ocular trouble. He had a history of good health 
except for a concussion due to a blow with a base- 
ball bat at age 9. After this, eyeglasses and oph- 
thalmic exercises were prescribed. He stopped wear- 


ing the eyeglasses in 1966. In 1960, he had another 
concussion. He never had double vision but was told 





a s 








976 


In distance fixation: 
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25 ^ XT 25^ RHT 20 A X 30A RH 35A XT 304^ RHT 
254 X 254 RH 254 XT 254^ RHT 
18A X 20 A RH 20 ^X 25A RH 14A XT 25 A RHT 


In fixation at near: 


35 A XT' 8A RHT 





30A X' 10A RH' 


16^ X 6A RH 


35^ XT. 18A RHT 


20^ X' 12A RH' 


35 A XT 204 RHT 







25A X' 12A RH' 





20 AX' 6A RH' 


Headtilt Test 


18 A 30A RH 


25 A X16 A RH 


Fig. 6 (Burian, Rowan, and Sullivan). Case 2. Measurements in diagnostic positions 


and with head tilt. 


that his eyes "do not track together." His oph- 
thalmologist sert him to us for consultation and 
treatment. 

His eyes were white and quiet, the media were 
clear, and the fundi showed no abnormalities. 

His uncorrected visual acuity was R.E.: 6/4.5 
and L.E.: 6/3. He carried his head erect ard his 
eyes appeared straight. He had 5A of exophoria 
with 25A of right hyperphoria for distance, and 
8A of exophoria with 25A of right hyperphoria for 
near. 

Versions—There was enormous overaction of 
the right inferior oblique muscle and some under- 


action of the right superior oblique muscle. Mea- 
surement in the diagnostic positions at near fixation 
confirmed the diagnosis of an inveterate right su- 
perior oblique muscle paralysis, as did the head-tilt 
test (Fig. 7). 

FUSIONAL AMPLITUDES FOR DISTANCE—Prism 
convergence was 13/10; prism divergence, 10/7; 
positive vertical divergence, 12/11; and negative 
vertical divergence, 5/4. Stereoscopic threshold test 
measured 40 seconds. 

On April 23, 1970, the patient underwent a dis- 
insertion of the right inferior oblique muscle that 
markedly reduced the right hyperphoria (16A of 


8A X(T) 18A RH(T)' 8 A X(T)' 20 A RH(T)' 8 A X(T)' 35 A RHT' 

8A X(T)' 20A RH(T)' 8A X(T)' 40 A RH(T)' 

8A X(T)" 30 A RH(T)' 5 AX(T)' 309ARH() 754A X(T)' 50 A RH(T)' 
Headtilt Test 


10A XT' 40 A RHT' 


6A XT' 14 A RHT 


Fig. 7 (Burian, Rowan, and Sullivan). Case 3. Measurements in diagnostic positions 


and with head tilt. 
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right hyperphoria gaze up and left and 25A of right 
hyperphoria gaze down and left; head tilt to right 
shoulder, 25A of right hyperphoria, and to left 
shoulder, 14A of right hyperphoria). After a 3%- 
mm recession of the left inferior rectus muscle per- 
formed Sept. 16, there was essentially no deviation 
in any position of gaze; this was maintained 
throughout a short follow-up period. 


DISCUSSION 


Patients with syperior oblique muscle pal- 
sies who have poor vision in one eye keep 
their heads erect. Most patients with su- 
perior oblique muscle palsies have an ocular 
torticollis owing to their excellent binocular 
cooperation, especially to their extraordinari- 
ly large vertical fusional amplitudes. Our two 
cases seem to be the exception. 

These cases probably occur more fre- 
quently than the few case reports indicate. 
Ophthalmologists occasionally encounter pa- 
tients with hyperphoria who have extremely 
large vertical amplitudes without evidence of 
extraocular muscle palsy."? Subjects who 
have excellent binocular machinery and se- 
vere hyperdeviation at birth or an early age 
develop vertical fusional amplitudes that fall 
far outside the limits of normal distribution. 
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97, 
SUMMARY 


We used the head-tilt test—based o^ uz 


imbalance between the function of a pare c 


superior oblique muscle and its homonyi ot: 
superior rectus muscle, rather than cn = 
anomaly of cycloversion—to test thre: q- 
tients with superior oblique muscle pi:-i- 
Spontaneous ocular torticollis was absent © 
a patient had poor vision in one eye or ir F 
vertical fusional amplitudes were of sue 
magnitude that he was able to overcome 1^. 
vertical deviation in all positions of garv. 
These latter instances, though rare, mav - 
more common than reports indicate, 
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OPHTHALMIC MINIATURE 


Farrrax: And thou didst see all this? 

Point: Aye, with both eyes at once—this and that. The testimony of 
one eye is naught—he may lie. But when it is corroborated by the 
other, it 1s good evidence that none may gainsay. Here are both pres- 
ent in court, ready to swear to him. 


W. S. Gilbert 
Y eomen of the Guard 


GENETIC ANALYSIS OF VERGENCE MEASURES IN POPULATIONS 


WITH VARYING INCIDENCES OF STRABISMUS 


A. J. MASH 
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. AND 
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San Francisco, California 


Vergence or disjunctive eye movements 
provide an individual with the ability to view 
objects binocularly at various distances. 

Zuber" stated : 


The clinical ramifications of pathology involving 
vergence eye movements are vast. Perhaps the most 
common pathological condition is strabismus or 
.squint, in which the visual axes are chronically 
misaligned in such a way as to make proper fusion 
impossible. 


Strabismus in its two basic forms (paretic 
and nonparetic) is diagnosed on the basis of 
a series of orthoptic and ophthalmologic in- 
dices of function and structure of the ocular 
and visual systems. Although there are var- 
ious single-locus gene differences yielding 
abnormalities in the human population that 
result in strabismus,” the usual type of con- 
genital (or early-onset) strabismus is not 
transmitted in a pattern consistent with a 
single gene model. Recent investigations? 
indicate that strabismus which “runs in fam- 
ilies” (in the absence of attendant abnormali- 
ties), usually reflects disruption of a multi- 
factorial system and gene differences at many 
loci may be involved. 

As a clinical or pathologic condition, stra- 
bismus seems to represent what Falconer? 
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refers to as a threshold character*: the con- 
dition itself is discontinuous (diagnosed 
strabismus or not), but its expression de- 
pends on underlying variables (motor and 
sensory characteristics) that do show contin- 
uous variability. This variability, resulting 
from genetic and environmental differences 
influencing underlying measurable characters, 
can be assessed and can be subjected to ge- 
netic analyses. 

We examined the nature of gene differ- 
ences associated with convergence and di- 
vergence amplitudes within populations 
widely divergent in their incidences of sub- 
types of diagnosed strabismus to determine 
the importance of gene differences influenc- 
ing disjunctive eye movements for the ge- 
netics of strabismus. 


SUBJECTS AND METHODS 


Families included in this study were con- 
tacted through designated propositi selected 
from either the strabismus clinic or the local 
school population. Only nonoperated cases of 
nonparetic strabismus served as index cases. 
These propositi were classified on the basis 
of their deviation (either esotropia or exo- 
tropia deviation) and members of their im- 
mediate families were assigned to the "E" 
or "X" population, respectively. Children 
from the local school were selected at ran- 
dom (with some restriction to achieve ap- 
proximate age matching) and members of 
their immediate families were assigned to the 
“R” population. Smith and associates? pre- 
sented a more detailed description of the sam- 
pling procedure and summary group statis- 
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tics. One hundred eighteen families (668 in- 
dividuals) in the E population, 27 families 
(162 individuals) in the X population, and 
163 families (866 individuals) in the R pop- 
ulation were examined in a standard man- 
ner. 

CRnical methods—-We examined the sub- 
jects by using approximately 70 orthoptic and 
25 ophthalmologic measures, various attribute 
scores, and patient history information. As- 
sessments for individuals were as complete 
as possible considering differences in age and 
other conditions. The four variables—di- 
vergence and convergence break points and 
recovery points—were assessed during the 
same test period, and each variable displayed 
similar continuous distributions in the three 
populations sampled. 

Of the various quantitative measures of 
vergence movement, the most common 1s 
the magnitude of the angle through which 
an eye turns in making a vergence movement 
or in arriving at some position of vergence. 
This is equal to one half the change in the 
angle between the visual axes. We assessed 
the magnitude of this angle of eye rotation 
to the break point (loss of fusion) and to the 
recovery point (recovery of fusion) for con- 
vergence and divergence movements. 

We used an amblyoscope with grade 2 pe- 
ripheral-fusion targets (which provided max- 
imal stimulus) to elicit the vergence move- 
ments, After establishing an individual's vis- 
ual angle for his position of fusional demand 
for an apparent distant target (which served 
as the starting point), this angle of presen- 
tation was changed, simulating a change in 
distance, until the subject indicated loss of 
fusion. The magnitude of the angle to this 
point was considered the break point. The 
targets were then moved back toward their 
original position until the subject indicated 
recovery of fusion. This constituted the re- 
covery point. The arcs of the vergence angles 
(in units of prism diopters) were recorded 
as the measures of vergence ability. 

The stimuli eliciting vergence movements 
involved a change in the distance (or apparent 
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distance) between the fixation point and the 
eyes of the subject. Such stimuli generally re- 
sulted in two types of modifications of the 
retinal image of the fixation point: a change 
in the blur pattern of the image, and a dis- 
placement of the image away from the fovea. 
Thus, two types of vergence movements were 
differentiated: accommodative, elicited by the 
first modification indicated, and fusional, 
elicited by the second modification. Although 
the amblyoscope was intended to elicit frv- 
sional vergence, it is doubtful that accommo 
dative vergence was not confounded even i^ 
this artificial test situation. However, there 
were probably few situations in which these 
two stimulus characteristics were completel, 
separate functionally.! 

Many individuals had, at some fixation dis- 
tance, a slight deviation from the ideal align- 
ment for bifoveal fixation that was mani- 
fested only when fusion was prevented, for 
instance, when one eye was occluded. The 
position the eyes assumed was the fusion-frec 
or phoria position. Fusional vergence or mo- 
tor fusion was in constant use in many in- 
dividuals to control a heterophoria (a non- 
pathologic deviation of the eyes that may be 
overcome by the fusion reflex). When the 
fusion reflex was allowed to operate, the 
deviation was corrected by a fusional move 
ment and the eyes assumed the position of fu- 
sional demand or bifoveal fixation.* To ob 
tain comparable "absolute" vergence meas 
ures on all individuals, we increased or de- 
creased measured amounts of divergence and 
convergence by the amount of convergence or 
divergence that they were already exerting. 

Analytic methods—-We obtained estimates 
of heritability for vergence measures from 
regression of offspring measures (propositi 
excluded) on parent measures within the R, 
E, and X populations separately for male and 
for female offspring. Within each popula- 
tion, the parents of male offspring and those 
of female offspring were not independent 
samples. 

We used the rationale for regression anal- 
yses presented by Fisher and Gray.? The 
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term regression refers to the relationship be- 
tween two variables when attention is cen- 
tered on the dependence of one variable (the 
dependent variable) on another variable (the 
independent variable), such as in a typical 
accommodative convergence/accommodation 
ratio. 

"Ihe average score of all females (or all 
males) within a family was used as the de- 
pendent variable in the various regressions. 
The five estimates of heritability (for each 
sex of offspring) involved the following in- 
dependent variables: mother's measures, fa- 
ther's measures, midparent values (the aver- 
age of the two parents' measures), mother's 
measures independent of father's measures, 
and father's measures independent of moth- 
er’s measures. The latter two variables are 
obtained by removing the variance in one par- 
ent's measure associated with variance in the 
other parent's measure so that the correlation 
between the mother's and father's measure 
was zero. Only the estimates based on the par- 
tial regressions and the midparent regression 
are presented here. These regressions pro- 
vide unbiased estimates by correcting for the 
effect due to assortative mating. 

In addition, an estimate of dominance bias 
was provided by the interaction term fitting 
the total model discussed in detail by Fisher 
and Gray.® 

The interaction term (the arithmetic prod- 
uct of the mother's and the father's measure) 
assesses the dependence of the effect of the 
genetic contribution of one parent on the 
other parent's contribution. The presence of 
such an interaction indicates that their indi- 
vidual contributions were not simply addi- 
tive, but that certain combinations of geno- 
types resulted in a positive or negative in- 
crement to the measured level of expression 
among their offspring. 

We employed procedures presented by 
Harvey? to estimate regressions, partial re- 
gression, and their standard errors. Parent- 
pair correlations were standard correlations 
between male and female parent measures. 
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DISCUSSION 

Since variance in vergence measures im- 
posed by age differences could artificially re- 
duce or inflate parent-offspring covariance, 
adjusted vergence amplitudes were regressed 
on age to assess age effects. 

Although vergence movements are gener- 
ally believed to be unaffected by age, our con- 
vergence measures for males only (both male 
offspring and fathers) showed significant re- 
gressions on age, based on a t-test with "df" 
as degrees of freedom (t — 3.6 and 2.5, df — 
208 ; and t = 3.5 and 3.1, df = 271 for recov- 
ery point and break point for sons and 
fathers, respectively). We are unable to sug- 
gest a basis for this consistent association of 
convergence measures with age among males 
(females lack this association with age), but 
convergence measures for males, within gen- 
erations, were adjusted by regression to the 
mean age (11.1 years for sons and 36.9 years 
for fathers) using estimated regressions of 
1.1, 0.7, and —0.6, —0.5 prism diopters/year 
for recovery point and break point for sons 
and fathers, respectively. 

Means and standard errors for adjusted 
observations were compiled for the four ver- 
gence amplitudes in the three populations 
(Table 1). In all but one case, the mean am- . 


plitude for male parents exceeds that of fe- 


male parents. Unfortunately, a small sample 
size in the X. group resulted in large standard 
errors and in somewhat erratic estimates for 
heritability of the characters in that group, 
preventing useful comparisons involving this 
group for either divergence or convergence 
amplitudes. Measures for offspring did not 
show significant differences. 

Comparison of heritability estimates for 
divergence amplitudes (Tables 2 and 3), de- 
rived from regression on midparent values, 
indicated no difference in heritability between 
the sexes within populations, where the F-test 
values were 1.2 and 2.4, df — 1;163and F — 
0.0 and 1.3, df = 1;106 for break point and 
recovery point in the R and E populations, 
respectively, Estimates of heritability of di- 
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TABLE 1 


MEANS AND STANDARD ERRORS OF VERGENCE AMPLITUDES 
(Prism DIOPTERS) 





————— —À — — 





: ; No. of 
Population Sex Male Parent Female Parent Offspring Edu 
. R Female 8.20.4 7.60.3 7.20.3 16 
Male 7.90.4 7.5 0.3 6.6 10.3 91 
Divergence E Female 8.90.8 8.2+06.6 8.3--0.6 55 
break point » Male 9.30.8 8.5 40.4 7.3+0.6 55 
X Female 8.3+1.0 6.61.3 6.6 0.8 11 
7 Male 7.91.2 7.441.4 3512.0 14 
R Female 4.24+0.4 3.6+0.4 3.64+0.3 76 
Male 4.0+0.4 3.3:£0.4 2.84: 0.3 91 
Divergence E Female 5.30.8 4.7 x0.7 4,9 0.7 55 
recovery point Male 5.90.8 4.70.4 3.80.5 55 
x Female 4,141.0 2.90.7 2.4 0.5 11 
Male S113 2.8:1:0.9 3.01.9 14 
R Female 32.4 42.4 25 .6+1.8 34.24+2.4 76 
Male 29.8+2.1 23.7+1.5 34,.042.0 91 
Convergence E Female 26.5 42.7 18.3+2.4 24.24+2.6 55 
break point Male 28 .0+3.0 21.0+2.2 28.7+3.1 55 
. Female 17.445.2 20.2+3.9 25.844.9 11 
X Male 23.0+4.0 22.943.2 26.7+4.9 14 
R Female 24.0-42.5 15.4 1.7 25.6 12.8 76 
Male 21.3+2.1 13.8+1.2 24.942.1 91 
Convergence E Female 18.0+2.6 10.7+1.9 15.9+2.2 55 
recovery point Male 19,8+2.9 12.9+1.8 22.1+3.1 59 
X Female 13.6+5.4 10.4 1.0 18.4 3.9 11 
2 Male 15.1::2.9 13.1+1.9 24.1+3.4 14 
TABLE 2 
ESTIMATES +STANDARD ERRORS OF POPULATION PARAMETERS DESCRIBING 
VARIATION IN DIVERGENCE BREAK POINT AMPLITUDE* 
Popula-  Sexof | No. of Female Male Mid i Dominance Parent-Pair 
tion Offspring Families Parenti ParentT sd Bias Correlation 
Female 76 0.27 +0.16 0.67 +0.14 0.48 +0.09 —0.02+0.03 0.33 +0.11 
R Male 91 0.21 +0.23 0.31 +0.22 0.26 +0.13 —0.03+0.04 0.37 +0.10 
E Female 55 0.37 +0.30 -—-0.30+0.22  —0.03 +0.12 0.01 4- 0.01 0.54 +0.12 
k Male 55 0.02 +0.48 —0.04 +0.25 —0.02 +0.15 0.01 +0.02 0.57 +0.11 
X Female i 0.67 +0.37 0.58 +0.45 0.63 +0.27 —0.014+0.06 | —0.09 -- 0.29 
: Male 14 —0.18 +1.18 —0.71 +1.03 -—049+0.77 | —0.04 0.17 —0.01 +0.33 





* Heritability estimated from regression of offspring measures. 
1 The heritabilities are based on the partial regressions of female parent independent of male parent and 
of male parent independent of female parent. 
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TABLE 3 


ESTIMATES +STANDARD ERRORS OF POPULATION PARAMETERS DESCRIBING 
VARIATION IN DIVERGENCE RECOVERY POINT AMPLITUDE* 











Popula-  Sexof No. of Female Male Mid : Dominance Parent-Pair 
tion Offspring Families Parent] Parent] Aaa Ai Bias Correlation 
Female 76 0.25+0.13 0.824014 0.52+0.08 —0.05 +0.03 0.31+0.11 
. R Male 91 0.23 +0.17 0.42 +0.19 0.31 +0.10  —0.08+0.04 — 0.35 0.10 
E Female 55 0.15 +0.18 0.02 +0.14 0.08 + 0.14 0.004-0.07 — 0.57 0.11 
Male 55 0.16 +0.43 —0.26 +0.21 —0.14 +0.12 —0.90+0.01 — 0.66 0.10 
X Female 11 0.17 +0.59 0.16 +0.40 0.17+0.24  —0.01 +0.10 — 0.44 0.30 
Male 14 — 2.03 +1.11 —0.17 +0.79 —0.84 +0.59 —0.66+0.26 — 0.21 0.28 


* Heritability estimated from regression of offspring measures. 
t The heritabilities are based on the partial regressions of female parent independent of male parent and 


of male parent independent of female parent. 


vergence break point (based on the pooled 
estimates for male and female offspring} are 
0.35 = 0.08 for the R population and — 0.02 
Æ 0.09 for the E population; for divergence 
recovery point, they are 0.40 + 0.07 and 
— 0.02 + 0.09 for R and E, respectively. 
Thus, the two populations differ for both 
measures (F — 8.9 and 13.1, df — 1;271 for 
break point and recovery point, respectively). 

On the basis of the regression coefficient 
associated with the interaction term, there 1s 
little suggestion of dominance deviations. 
Exceptions are the two nonzero estimates of 
dominance bias, associated with recovery 
point for R and X males which are both nega- 
tive, indicating dominance in the direction of 
the higher values. The presence of dominance 
deviations within these two groups is sup- 
ported by another observation: the heritabil- 
ity estimates derived from intraclass correla- 
tions for R and X male progeny are sub- 
stantially inflated relative to any of their re- 
gression-derived heritability estimates. Dom- 
inance variance contributes to covariance 
among full siblings but not to covariance 
among parents and offspring. 

The tendency for positive assortative mat- 
ing on the basis of divergence amplitudes is 
relatively high (parent-pair correlations), 
and is similar among the three groups (x? = 
9.5 and 10.7, df = 5 for break point and re- 
covery point, respectively). Pooled estimates 
of parent-pair correlations using correlations 


which were transformed to z-distribution 
values, weighted and adjusted according to 
group size'?) yielded values of 0.46 + 0.05 
and 0.44 = 0.05 for break points and recov- 
ery points, respectively. Correlations between 
mating pairs (positive assortative mating) 
tend to inflate heritability estimates based on 
single parent regressions; but this bias is 
avoided by the use of either partial regression 
or midparent values. 

Heritability estimates for both convergence 
measures (Tables 4 and 5) show more stabil- 
ity than those for divergence measures. Con- 
sidering the R and E populations, the only | 
heritability estimate that fails to differ sig- 
nificantly from zero is that associated with 
R male progeny for convergence break point 
amplitude. Using midparent regression esti- 
mates, heritability estimates do not differ 
among the R and E groups for either break 
point or recovery point (F = 0.3 and 12, 
df = 3;269). There is no evidence of domi- 
nance bias influencing convergence ampli- 
tudes. 

Parent-pair correlations for the conver- 
gence amplitudes are not as high as those for 
divergence amplitudes. Pooled estimates 
(based on  z-transformed correlations, 
weighted and adjusted according to group 
size) for break point and recovery point, re- 
spectively, are 0.27 + 0.05 and 0.33 + 0.05. 
There is no evidence of differences among 
groups for positive assortative mating on the 
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TABLE 4 


ESTIMATES +STANDARD ERRORS OF POPULATION PARAMETERS DESCRIBING 
VARIATION IN CONVERGENCE BREAK POINT AMPLITUDE* 


rura = 








Popula- Sexof No, of Female Male Mid " Dominance Parent-Pair 
tion Offspring Families Parent} Parenti DEDE Bias Correlation 

R Female 76 0.49 40.31 0.67 +0.23 0.60 +0.15 0.01 +0.01 0.32 +0.19 

Male 91 0.36 +0.27 — 0.47 +0.19 0.43 +0.28 | —0.00 +0.01 0.17 £0.20 
E Female 55 0.494+0.30 | 0.44 10.27 0.46 +0.16 0.00 +0.01 0.32 +0.13 

Male 9:39 0.16 0.39 — 0.56 0.29 0.40 +0.19 0.00 + 0.01 0.34 +0.13 
x Female 11 -0.60 +0.88 | 0.202-0.66 —0.0440.58 —0,59 10.32. —0.28 +0.32 
£ Male 14 0.47 +0.79 1.20 +0.63 0.91 +0.44 — —0.01 +0.04 0.15 +0.29 


* Heritability estimated from regression of offspring measures. 
t The heritabilities are based on the partial regressions of female parent independent of male parent and 


of male parent independent of female parent. 


basis of convergence amplitudes (x? = 11.1 
and 9.5, df = 5 for break point and recovery 
point, respectively). 

General considerations—The E and R 
populations differ in their incidence of stra- 
bismus since all individuals in the E popula- 
tion are related to a person with esotropia. 
The basis of this difference could be either 
genetic or environmental, or both. In order to 
assess the importance of genetic differences 
(differences in gene frequency at various 
loci) we have estimated the amounts of genet- 
ic variance relative to phenotypic variance (as 
* indexed by heritability) for specific clinical 
measures within these populations. When 
differences in heritability estimates are noted, 
this suggests differences in genetic variance 


between the populations and, hence, diffe-- 
ences in gene frequency at loci influenciug 
the specific measures with which we are deal- 
ing. Thus, gene differences influencing in- 
dividual differences in any clinical measure 
contribute to the etiology of strabismus. 

Genetic variance influencing divergence 
amplitudes differs substantially between the 
R and E populations, suggesting that gene 
differences associated with differences in 
divergence ability constitute genetic variance 
for esotropia. 

Estimates of genetic variance associated 
with differences in convergence amplitudes 
within the R and E populations fail to show 
the differences observed for divergence mea- 
sures, suggesting some independence of ge- 


TABLE 5 


ESTIMATES XtSTANDARD ERRORS OF POPULATION PARAMETERS DESCRIBING 
VARIATION IN CONVERGENCE RECOVERY POINT AMPLITUDE* 


—— 


Popula-  Sexof | No. of Female Male Mid : Dominance Parent-Pair 
tion Offspring Families — Parentt Parentt eee Bias Correlation 

R Female 76 1.03 +0.36 0.79 £0.24 0.88 +0.15 0.00 + 0.01 0.43 +0.11 

Male 91 0.87 -0.33 0.60+0.20 0.68 +0.19 —0.01 +0.27 0.26 +0.10 
E Female 55 0.93 +0.31 0.20 +0.23 0.49 +0.15 0.00 +0.01 0.33 +0.13 

Male 55 0.61 +0.45 0.50+0,29 0.54 +0.20 0.00 +0.01 0.30 +0.13 
X Female 11 —2.09 +2.67 0.03 +0.52 0.10 +0.50 —0.24 +0.22 —0.36 +0.31 
is Male 14 0.37 +1.08  0,60+0.69 0.53 +0.48 — 0.04 +0.07 0.29 +0.28 


* Heritability estimated from regression of offspring measures. 


t The heritabilities are based on the partial regressions of female parent independent of male parent and 
of male parent independent of female parent. 


a 


984 


. netic influence in convergence and divergence 
ability. However, despite the similar herita- 
bilities in the R and E populations, it is not 
possible to exclude the involvement of genetic 
effects in the consistent differences between 
the R and E populations for mean levels for 
convergence amplitudes. For example, fixa- 
tion of different alleles at the same loci or 
fixation at different loci could influence a 
level of expression without imposing differ- 
ences in genetic variance. 

Unfortunately, we have not drawn any 
conclusions relating to the role of either di- 
vergence or convergence in exotropia because 
of the inconsistent estimates obtained from 
the small sample sizes available in this study. 

The multiple regressions for recovery 
points (divergent and convergent) account 
for a larger proportion of variance than do 
those for break points. Since parent-offspring 
regression estimates are equivalent to regres- 
sion of breeding value (average gene effect) 
on phenotype, this difference implies that re- 
covery points are better indices of vergence 
ability than are break points. Many orthoptists 
agree with this suggestion and some ophthal- 
mologists have disagreed. 


SUMMARY 


Genetic parameters were contrasted for 
vergence amplitudes within three populations 
—esotropic, exotropic, and randomly selected 
populations—who differed in their incidence 
of subtypes of strabismus. In general, herita- 
bilities for convergence exceeded those for 
divergence, and heritabilities for recovery 
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points exceeded those for break points. Her-' 
itability estimates for divergence amplitudes 
were significantly different for the random 
and esotropia populations, while convergence 
heritability estimates for these groups were 
similar. Thus, gene differences influencing 
divergence ability contributed to genetic vari- 
ance for strabismus. 
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STRABISMUS AND PSEUDOSTRABISMUS WITH 
RETROLENTAL FIBROPLASIA 


R. Scorr Foster, M.D., Henry S. Metz, M.D., AND ARTHUR JAMrPoLsKv, M.D. 


o 


San Francisco, California 


In 1942, Terry described a new disease in 
premature infants! that he subsequently 
termed retrolental fibroplasia.? During the 
next two decades, the pathophysiology of the 
disease was explained, although there are no 
satisfactory treatments or preventive modali- 
ties, The retinopathy of retrolental fibro- 
plasia may present as minimal pigmentary 
changes in the temporal periphery or as a 
more severe form of cicatricial retraction 
(temporal macular displacement, retinal 
folds, and total retinal detachment?). Aside 
from the visual problems that these patients 
may encounter, they may experience cos- 
metic ocular malalignment (the light reflex 
is displaced nasally, resulting in an exotropic 
appearance). The temporally "dragged" mac- 
ula shifts the visual axis through the nasal 
half of the pupil, creating a pseudoexo- 
tropia.* 

In patients with normal macular position- 
ing, the cover test and the light reflex method 
of estimating ocular deviation give similar 
results. When fixation is performed by a 
temporally displaced macula, the cover test 
measurement may not be consistent with the 
cosmetic appearance of the deviation. The 
pupillary light reflex estimation indicates the 
amount of pupillary malalignment and gives 
a good approximation of the cosmetic ap- 
pearance, The light reflex test 1s most useful 
when the fovea cannot fixate or when the 
fovea is displaced. With temporal macular 
displacement, it is possible to have normal 
bifoveal fusion (cover test indicates no 
movement) with obvious cosmetic malalign- 
ment, 
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In addition to this pseudostrabismus with 
retrolental fibroplasia, true strabismus miy 
be present in association with amblvojza. 
Nystagmus with a headturn may also se 
encountered. Strabismus evaluation n^ vy 
prove confusing because of the superimpcsi- 
tion of these separate factors. 

We describe and discuss the management 
of the strabismus problems associated wit’ 
retrolental fibroplasia. The principles may be 
applied to any patient with strabismus av] 
pseudostrabismus secondary to an abnormal- 
ity of fixation. 


MATERIALS AND METHODS 


We used both the prism cover test and t^^ 
prism pupillary light reflex test. ( Krimslo 
to evaluate ocular alignment in all patients. 

The prism cover test was done at bot 
distance and near fixation with accommo 
tion control. This test quantitated the amoiw <“ 
of tropia but did not necessarily give : | 
indication of satisfactory cosmetic alignmer: 

Ocular cosmesis was a function of reli- 
tive pupillary alignment in relation to the 
facial configuration. With normal facial con 
tours, central fixation, and normal macula 
position, a patient with orthotropia, as mca, 
ured by the cover test, will have 3 to 5 prism: 
diopters of exodeviation as estimated by tl« 
pupilary light reflex since the visual ax^- 
does not usually coincide with the pupillary 
axis.” This difference between the visual axis 
and pupillary axis was exaggerated in retro 
lental fibroplasia with temporal displacement 
of the macula, resulting in greater apparent 
exodeviation (pseudostrabismus). 

The angle between the visual axis and the 
pupillary axis was designated angle kappa. 
(Although we used angle kappa in this dis- 
cussion because of its popularity, we actu- 
ally meant angle lambda. Since angle kappa 
is formed at the anterior nodal point of the 
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Fig. 1 (Foster, Metz, and Jampolsky). Pupillary light reflex with distance fixation 
and near light source. A, An orthotropic patient fixating a target at distance. The 
examiner views the patient behind a light source that is centered in the pupil of the 
right eye. From this position, the light reflex of the left eye appears nasal to the 
pupillary center (apparent exodeviation). B, Base-in prism placed before the left eye 


centers the left pupillary light reflex. 


eye, it is difficult to measure. Angle lambda is 
formed at the entrance of the pupil on the 
cornea.) By convention, when the visual 
axis passed nasal to the pupillary center, 
angle kappa was positive. Conversely, when 
the visual axis passed temporal to the pupil- 
lary center, angle kappa was negative. With 
temporal displacement of the macula, angle 
kappa was large and positive, giving the im- 
pression of an apparent exodeviation. 

When true strabismus (as measured by 
the prism cover test) was superimposed on 
pseudostrabismus secondary to a large, posi- 
tive angle kappa, the pupillary light reflex 
test was the most useful estimation of cos- 
metic alignment. In this situation, the visual 
axis (noted by the prism cover test) and the 
pupillary axis (noted by the light reflex test) 
were widely separated. Cosmetic appear- 
ance was determined by the position of the 
eye in the orbit, not on macular fixation. The 
light reflex test gave the best estimation of 
satisfactory ocular position. 

The light reflex test was performed by 
using distance fixation, controlled accommo- 
dation, and a near light source. With the pa- 
tient fixating a distant target, a pencil light 


source was held 0.33 meter from the fixat- 
ing eye to center the pupillary reflex in this 
eye. An appropriate amount of prism to 
center the pupillary light reflex was placed 
before the nonfixating eye. The value of the 
prism needed to center the light reflex must 
be subtracted from the prism vergence of the 
light source. This test was performed on an 
orthotropic patient fixating at distance (Fig. 
1). The examiner viewed the patient from 
behind the light source that was centered in 
the right pupil. The reflex in the left eye was 
nasal to the pupillary center and the patient 
appeared to be exotropic (Fig. 1, A). A 
base-in prism was placed before the left eye 
(Fig, 1, B), centering a light reflex in the 
pupil The value of this prism would be 18 
prism diopters if the patient's interpupillary 
distance was 6 cm and the light source was 
held one third of a meter from the patient. 
Thus, 18 prism diopters of base-in prism 
must be subtracted from the total prism re- 
quired to center the pupillary light reflex 
when estimating ocular position. This prism 
value will vary depending on the distance of 
the light source from the patient and the 
patient's interpupillary distance. There was a 
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possible analogy between subtracting this so- 
called “working prism" and the subtraction of 
the "working lens" with retinoscopy. 

If the patient fixated on a near light 
source, the vergence of the light was not sub- 
tracted from the total prism required to cen- 
ter the light reflex since the patient's con- 
vergence will equal the divergence of the 
light. The light fixation technique at near 
fixation lacked accommodation control. Addi- 
tionally, at near fixation, the pupillary re- 
flexes were equalized (in relation to the 
pupillary borders) rather than centered be- 
cause of angle kappa. 


CASE REPORTS 


Case 1—A 20-year-old white woman had normal 
macular position and fixation in the right eye and 
temporal macular displacement in the left eye sec- 
ondary to cicatricial retinal changes associated with 
retrolental fibroplasia. Fixation with the right 
macula produced a central pupillary light reflex, 
while fixation with the left, temporally displaced 
macula resulted in a light reflex nasal to the pupil- 
lary center (large, positive angle kappa). The prism 
cover test revealed 45 prism diopters of left eso- 
tropia while the pupillary light reflex test indicated 
only 20 prism diopters of left esotropia. Corrected 
visual acuity was R.E.: 20/30, with —8.00 + 1.50 x 
15°, and L.E.: 20/200 with —8.00 + 1.50 x 165°. 

Case 2—A 22-year-old white man had bilateral 
temporal macular displacement secondary to retro- 
lental fibroplasia (Fig. 2). Macular fixation with 
either eye decentered the light reflex nasally in the 
fixating eye. The prism cover test revealed 35 to 
40 prism diopters of right esotropia, whereas the 
pupillary light reflex test indicated 20 prism diopters 
of right esotropia. Visual acuity was R.E.: count- 
ing fingers at two feet with —3.00 + 0.75 x 80°, 
and L.E.: 20/30 with —.400 + 1.25 x 130°. 

Case 3—A 13-year-old white girl had bilateral 
temporal macular displacement secondary to retro- 
lental fibroplasia. Fixation with either eye decen- 
tered the light reflex nasal in the fixating eye. The 
prism cover test revealed 45 prism diopters of left 
esotropia while the pupillary light reflex test indi- 
cated 20 prism diopters of left esotropia. A 30* 
head turn to the right was present in association 
with a congenital, jerk nystagmus that was mini- 
mized with the eyes in left gaze. Visual acuity was 
R.E.: 20/30 with +0.25 +0.75 x 180°, and L.E.: 
20/200 with +-0.25 + 1.50 x 180°. 


DISCUSSION 


In an eye that has displaced fixation, as in 
retrolental fibroplasia with temporal macular 
displacement, the pseudostrabismus produced 
by the large, positive angle kappa cannot be 
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Fig. 2 (Foster, Metz, and Jampolsky). Case 2, 
right eye. The temporally dragged macula is dem- 
onstrated. 


corrected surgically. Fixation with a dis- 
placed macula will always result in a strabis- 
mic appearance unless the fixation can be 
altered. When coupled with true strabismus, 
a large, positive angle kappa will produce 
an apparent decrease in the esotropia or will 
result in a seemingly larger true exotropia. 

One patient (Case 1) had true strabismus 
superimposed on a large, positive angle 
kappa of the deviating left eye only, The 
macula of the normally fixating right eye was 
not displaced. Greater esotropia was meas- 
ured with the prism cover test than with the 
pupillary light reflex test, as expected with a 
large, positive angle kappa. The management 
of this patient was not difficult, since the 
habitually fixating right eye had a central 
pupillary reflex. Therefore, by means of a 
simple surgical correction of the deviating 
left eye, we attempted to correct the 20 prism 
diopters of cosmetic esotropia measured with 
the light reflex test, 

Another patient (Case 2) had true eso- 
lropia superimposed on a large, positive 
angle kappa bilaterally. Greater esotropia was 
measured with the prism cover test than with 
the pupillary light reflex method. Surgical 
correction of 20 prism diopters of apparent 
right esotropia (light reflex test) would 
bring the two pupils into parallel position. 
With gaze in primary position, the fixating 
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Fig. 3 eater, Metz, and ED. Case 3. 
| Apparent. -exodeviation ‘of the fixating right eye 
(the right eye is fixating straight ahead) due to 
^ oid displacement of the macula and apparent 
ue leviation of the nonfixating left eye. The eyes 
E | are parallel although neither eye appears in a 

| (eds position. 
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g 4 (Foster, Metz, and aani). Case 3. 
= Placement of base-out prism before the fixating 
| e eye. This drives both the right and the left 
A es to the left amd results in a relatively straight 
| poet ar position, since the eyes were parallel prior 
dH placement of the prism. 
E left eye. would appear exotropic because of 
Ft: the large, positive angle kappa while the non- 
 fixating right eye would appear esotropic, 
a since it is driven nasally by the fixating left 
.. eye. Surgical overcorrection of the right eso- 
ý à js tropia would still result in apparen: exctropia 
m. of the fixating left eye. Surgery does not 
Ec correct the pseudoexotropia secondary to a 
v. P» la rge, positive angle kappa. The appearance 
; “i of the eyes can be symmetrically altered by 
By . nonsurgical means. After the eyes have been 
. surgically brought to a parallel position, a 
d  base-out prism, placed before the fixating 
left eye, symmetrically shifts both eyes to the 
E «right producing a cosmetically satisfactory 
. ocular position. The use of prisms is satis- 
.. factory when angle kappa is small and when 
2i Ife does not object to wearing glasses. 
With prism strengths greater than 10 prism 
. diopters, visual acuity may be decreased suffi- 


. ciently to be unacceptable. | | à 
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The third patient ( Case 3) had esotropia, 5 
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dai. The prism cover test revealed d 
greater amount of esotropia than the pupil- 
lary light reflex test measured. We had to 
correct the left esotropia, the apparent exo- 
tropia (pseudostrabismus) of the right eye, 
and the right headturn. The left esotropia 
and the right headturn were improved by 
surgically moving the fixating right eye to 
the right. The surgically abducted right eye 
then looked to the left fo minimize nystag- 
mus, allowing the head to maintain a straight 
position. If the size of the esotropia is 
greater than the amount of correction ob- 
tained by surgery on the right eye, surgery 
may be required on the left eye to correct 
any residual esotropia, Once the headturn 
and esotropia problems were eliminated 
surgically, pseudoexotropia, due to temporal 
displacement of the macula in the fixating 
eye was corrected with a base-out prism 
placed before the fixating eye (Figs. 3 and 
4). 


A large amount of base-out prism placed 


before the fixating right eye can eliminate - 
headturn and reduce esotropia (Figs. 5 and 


6). Thus, the right headturn and left eso- 
tropia can be corrected either by surgically 
abducting the fixating right eye or by pris- 
matically adducting the fixating right eye. 
Both maneuvers produce the same result by 
permitting the patient to fixate straight ahead 
while concurrently adducting the right eye. 
Prism therapy alone is not usually satisfac- 


tory, since a large amount of prism would be - 


required before the fixating eye, resulting in 
significant diminution of visual acuity. 
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Thus, by surgical means, the eyes can be- 


placed in a parallel position, although they 
may not appear cosmetically straight. Pris- 
matic therapy is additionally needed to cen- 


tralize the pupillary light reflex when the 


macula of the fixating eye is displaced. When 


the eyes are parallel and the pupillary light 


reflexes centralized, an adequate cosmetic 


alignment is achieved. 


| |. Swm E 
Three patients with temporal displacement 
of the macula secondary to retrolental fibro- 


pes had true strabismus i in peanon with 
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Fig. 5 (Foster, Metz, and Jampolsky). Case 3. 
Headturn to the right and fixation with the right 
eye in a pseudoexotropic position. The left eye has 
true esotropia. 


amblyopia and pseudostrabismus related to a 
large, positive angle kappa. In one case, a 
headturn associated with the neutral point of 
nystagmus was also a presenting problem. 

Ocular deviation was measured by the light 
reflex test and the prism cover test, with 
particular attention paid to adequate cosmetic 
alignment. Large amounts of prism placed 
before the fixating eye resulted in loss of 
visual acuity, while eyes placed in a parallel 
position by surgical means may not appear to 
be straight. Thus, surgery can result in 
parallel ocular alignment while prismatic 
therapy may be required to center the pu- 
pillary light reflex and to provide satisfactory 
cosmetic appearance. 
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Fig. 6 (Foster, Metz, and Jampolsky). Case 3. 
A large amount of base-out prism placed before 
the fixating right eye. The headturn is eliminated, 
the apparent exodeviation of the right eye is mini- 
mized and, at the same time, the left esotropia is 
significantly reduced. A large amount of prism 
placed before the fixating eye is not usually toler- 
ated because of reduced visual acuity. 
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LATERAL RECTUS MUSCLE PARALYSIS ASSOCIATED 
WITH CLOSED-HEAD TRAUMA 


EARL R. Croucu, Jr., M.D., AND Martin J. Urist, M.D. 
Chicago, Illinois 


The site of impaired innervation causing 
lateral rectus muscle paralysis after closed- 
head trauma is often difficult to determine. 
It may be supranuclear, involving the nucleus 
of the sixth cranial nerve, or involving the 
sixth nerve anywhere in its course. How- 
ever, many patients with lateral rectus muscle 
paralysis after closed-head trauma have 
characteristic clinical findings that may in- 
dicate the location of disturbed innervation. 


MATERIAL AND METHODS 


We studied 21 patients with unilateral or 
bilaterial lateral rectus muscle paralysis after 
closed-head trauma. The patients were ob- 
served for six months or more after correc- 
tive strabismus surgery. We measured devia- 
tions in the primary position (Hirschberg 
method) and on extreme laterally and verti- 
cally directed gaze (Table). Maximum ex- 
cursions on laterally directed gaze were re- 
corded by Urist's^? lateral version reflex 
method to provide a permanent photographic 
record of these extreme positions of gaze. 

In patients with diplopia, we charted Lan- 
caster diplopia fields and the graded Wirt 
figures to test fusion. Preoperative evaluation 
included data such as time of injury, period 
of unconsciousness, existence of evident 
diplopia, corrected visual acuity, and side of 
paralyzed muscle (Table). Deviation in de- 
grees in the primary position, extreme up- 
gaze and extreme downgaze, and diagnosis 
of gaze palsy were recorded. Bell's phenome- 
non, fissure narrowing on adducticn, fissure 
widening on abduction, oblique muscle move- 
ments of the eyes, and positive neurologic 
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findings were noted. Three cases were repre- 
sentative of the group. 


CASE REPQRTS 


Case 1—A 7-year-old girl complained of crossed 
eyes for one year after an automobile crash; she 
had been unconscious for two months secondary 
to brain concussion, Initial examination revealed 
45° of esotropia with the right eye fixing and 45° 
of right esotropia with the left eye fixing (Fig. 1). 
Lateral version reflexes indicated underaction of 
both lateral rectus muscles and bilateral laterally 
directed gaze palsy. Neither eye moved beyond the 
midline on attempted abduction. 

The palpebral fissure widened in abduction and 
narrowed in adduction (pseudo-Duane’s phenome- 
non). At obliquely directed downgaze, the move- 
ment of the eyes on outgaze was greater. Measure- 
ment of Bell’s phenomenon showed 5° of esotropia 
on upgaze. 

Five months after the initial injury, both medial 
rectus muscles were recessed 10 mm and both 
lateral rectus muscles were resected 10 mm. 

Postoperatively, the eyes were straight in the 
primary position (Fig. 2); there was no diplopia. 
On upgaze, she had 60° of exotropia, and in down- 
gaze, 8° of esotropia. In obliquely directed poses 
(Fig. 3), versions showed normal action of the 
lateral rectus muscles at obliquely directed up- and 
outgaze with marked limitation of the medial rectus 
muscles at up- and ingaze. Obliquely directed down- 
gaze showed marked limitation of the lateral rectus 





Fig. 1 (Crouch and Urist). Case 1. Preoperative 
bilateral lateral rectus muscle paralysis with gaze 
palsy and pseudo-Duane’s phenomenon. Top, With 
the left eye fixing, she has 45° of right esotropia. 
Middle left, Lateral version reflex, right gaze: 
R.E., 8°; L.E., 45°. Middle right, Lateral version 
reflex, left gaze: R.E., 45°; L.E., 0. Bottom left, 
20° of esotropia on upgaze. Bottom right, 50° of 
esotropia on downgaze. 
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Fig. 2 (Crouch and Urist). Case 1. One year 
after bilateral 10-mm medial rectus muscle recession 
and bilateral 10-mm lateral rectus muscle resection. 
Top, The eyes are straight in the primary position 
with either eye fixing. Middle left, Lateral version 
reflex, right gaze: R.E., 30°; L.E, 10°. Middle 
right, Lateral version reflex, left gaze: R.E., 20°; 
L.E., 10°. Bottom left, Eyes have 60° of exotropia 
in upgaze. Bottom right, Eyes are straight down. 


muscles at down- and outgaze with good medial 
rectus muscle action at down- and ingaze. 

Case 2—A 19-year-old man experienced left 
hemiplegia and horizontal diplopia after being un- 
conscious for about three hours after falling on 
his head. One year after the injury, there was 10° 
of esotropia with the left eye fixing and 15° of 
esotropia with the right eye fixing for both far 
and near. The lateral version reflex test showed 
findings consistent with left laterally directed gaze 
palsy. The left eye did not move beyond the mid- 
line on attempted abduction. There was widening 
of the palpebral fissure of the left eye on attempted 


_ abduction. There was no movement of the leit eye 


with either cold caloric stimulation or doll’s-head 


movement, At obliquely directed gaze, the left eye 


showed greater movement on up- and outgaze than 
down- and outgaze. 
The initial diagnosis was left lateral rectus 


— muscle paralysis. The patient's appearance was 


cosmetically acceptable, but he complained of per- 
sistent diplopia not relieved with prisms. 
Sixteen months after the initial injury, the eve 


"x i was surgically moved to the midline in the primary 





Fig. 3 (Crouch and Urist). Case L Top, 
Obliquely directed gazes show normal movement 
of the lateral rectus muscles at up- and eutgaze, 
with poor medial action at up- and ingaze. Bottom, 
Obliquely directed gazes show poor zction of the 
lateral rectus muscles at down- and outgaze with 
relatively good medial action in down- and ingaze. 
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position (midline surgery). With this technique, 
the musclés were recessed and resected by the ap- 
propriate number of millimeters to keep the eyes at 
0 to 5? of exotropia in the primary position of gaze. 
The left medial rectus muscle was recessed 10 mm 
initially, leaving a temporary knot on the sutures. 
Then the left lateral rectus muscle was resected 
10 mm and its sutures were permanently tied. Both 
eyes were uncovered and the position of the eyes 
was 5? of exotropia, our desired endpoint for eso- 
tropia surgery. The medial rectus muscle sutures 
were then permanently tied. * 

Postoperative photographs of this patient (Fig. 
4) showed the eye to be straight, with 5? of exo- 
tropia at upgaze and none at downgaze. Movement 
of the left eye was better on up- and outgaze than 
down- and outgaze. There was no diplopia. 

Case 3—A 40-year-old man had had constant 
diplopia since an automobile crash six months be- 
fore, when he was unconscious for eight days. 
There was 45? of left esotropia with the right eye 
fixing, and 50? of right esotropia with the left eye 
fixing (Fig. 5). The lateral version reflex test 
showed bilateral laterally directed gaze paralysis. 
On attempted abduction, neither eye moved beyond 
the midline. The palpebral fissure widened on at- 
tempted abduction, and narrowed on adduction. 
Versions showed 35° of esotropia on upgaze and 
60° on downgaze. 

Seven months after the initial injury, he had 
a 10-mm right medial rectus muscle recession and 
a 10-mm right lateral rectus muscle resection, The 
patient demonstrated 35° of left esotropia post- 
operatively. Two months later he had a 10-mm left 
medial rectus muscle recession and a 10-mm left 
lateral rectus muscle resection. However, four 
months postoperatively, 24° of left esotropia (Fig. 
6) with constant diplopia persisted. 

A right medial rectus muscle recession, 20 mm 
from the corneoscleral limbus, and an 8-mm right 
lateral rectus muscle resection were cautiously ad- 





Fig. 4 (Crouch and Urist). Case 2. Three months 
after midline surgery of the left eye. A 10-mm left 
medial rectus muscle recession and a 10-mm left 
rectus muscle resection were performed. Top, In 
lateral primary position, with either eye fixing, the 
eyes are straight; there is no diplopia. Middle left, 
Lateral version reflex, right gaze: R.E., 10 mm; 
L.E., 15°. Middle right, Lateral version reflex, 
left gaze: R.E., 35°; L.E., 10°. Bottom left, 5° of 
exotropia in upgaze. Bottom right, Straight down. 
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vised and performed. Three months postoperativelv, 
the patient's eyes remained straight in the primary 
position (Fig. 7). There was no further diplopia. 
The patient had stereoscopic vision to the Wirt 
figures to 40 seconds of arc. 


DIscUSSION 


In 1,000 cases of third, fourth, and sixth 
nerve injuries, Rucker? found the abducens 
nerve affected in 915 cases, Of these cases, 
55 were secondary to head trauma. In a study 
of 119 patients with skull fractures, Cant* 
found less than a 1% incidence of sixth nerve 
involvement ; findings of Shrader and Schlez- 
inger? were similar. Turner? reported 15 in- 
stances of abducens palsy in 1,550 cases of 
head injury. Hooper? noted 12 instances of 
sixth nerve palsy in 500 cases of head injury. 
We do not know what damaged the abducens 
nerve. 
| Anatomy of abducens nerve—The sixth 
nerve supplies only the lateral rectus muscle. 
The nucleus lies beneath the facial colliculus 
of the fourth ventricle, but 1s partially sep- 
arated from the ventricle by the genu of the 
facial nerve. From the abducens nucleus, 
fibers extend toward the base of the brain 
stem to emerge through the bulbopontine 
sulcus immediately behind the pontine fibers 
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Fig. 5 (Crouch and Urist). Case 3. Preoperative 
bilateral lateral rectus muscle paralysis with lat- 
erally directed gaze palsy and pseudo-Duane's 
phenomenon. Top left, 45? of left esotropia with 
right eye fixing. Top right, 50° of right esotropia 
with, left eye fixing. Middle left, Lateral version 
reflex, right gaze: R.E., 0; L.E., 45°. Left medial 
fissure narrowed on right gaze. Middle right, Lat- 
eral version reflex, left gaze: R.E., 5 mm; L.E., 8°. 
Right medial fissure narrowed on left gaze. Lateral 
version reflexes show laterally directed gaze palsy. 
Bottom left, 35° of esotropia on upgaze. Bottom 
right, More than 60? of esotropia on downgaze. 





LATERAL RECTUS MUSCLE PARALYSIS 


993 








Fig. 6 (Crouch and Urist). Case 3. Three months 
after bilateral 10-mm medial rectus muscle reces- 
sion and bilateral 10-mm lateral rectus muscle re- 
section. Top left, 24° of left esotropia for d stance 
and near with right eye fixing. Top right, 12° of 
right esotropia with left eye fixing. Midd left, 
Lateral version reflex, right gaze: R.E. 8° LE, 
20°. Bottom left, 16° of esotropia on wpgaze. 
Bottom right, 24° of esotropia on downgaze. 


and lateral to the pyramid.* 

After emergence from the brain, the ab- 
ducens nerve courses forward toward the 
upper, anterior section of the pons and 
pierces the dura mater, passing throtgh a 
notch in the posterior clinoid process. The 
nerve lies beneath the petrosphenoidal liga- 
ment and medial to the sensory root cf the 
fifth nerve at the apex of the temporal done. 
It enters the wall of the cavernous sings to- 
gether with the inferior petrosal sinus 
(through Dorello's canal), and leaves the 





after a second surgical procedure, right medial 
rectus muscle recession 20 mm from the corneo- 
scleral limbus, and 8-mm right lateral rectus nzuscle 
resection. Top, At primary position, with ether 
eye fixing, the eyes are straight to 8° of exotrapia ; 
there is no diplopia. Middle left, Lateral version 
reflex, right gaze: R.E, 16°; L.E., 16°. Middle 
right, Lateral version reflex, left gaze: R.E, 0; 
L.E., 16°. Bottom left, 45° of exotropia or up- 
gaze. Bottom right, Straight on downgaze. 
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e cranial cavity through the superior orbital 
fissure, anterior to the oculomotor and 
‘trochlear nerves. 
Mechanisms of injury—Abducens nerve 
~ paralysis may be secondary to an actual tear- 
~ ing of the nerve just beneath the petro- 
- sphenoidal ligament, since this is the only 
|. point at which it is in intimate contact with 
the skull. 

| Abducens paralysis may be associated with 

. increased intracranial pressure, but the 

| mechanism of this phenomenon is not clear. 
Cushing’® suggested that the anterior in- 
ferior cerebellar artery, when it runs ventral 
to the sixth nerve (Stopford indicates that 
this occurs in 80% of cases), might compress 
the nerve against the underlying pons as a 
result of increased intracranial pressure. 

Over 150 cases of sixth nerve paral- 

ysis”! were reported after lumbar punc- 
ture. Walsh and Hoyt*® believed that this 
may be due tc sinus thrombosis secondary to 
emboli passing up the epidural vencus plexus 
from the puncture site. 

Walsh and Hoyt! also suggested that the 
. most common injury to the abducens nerve 
. is from a contusion injury in Dorello's canal 
: or stretching of the nerve in the posterior 

fossa. It has the longest intracranial course 
.. of any nerve. 
_ Lindenberg and Freytag!’ saw cases of 
. abducens palsy in patients with severe hyper- 
. extension of the head in which the sixth 
| . nerves were torn where they emerged from 
the lower margin of the pons. However, in- 
. volvement of the abducens nerves along their 
course through the inferior pons, involve- 
. ment of their nuclei, or of the medial longi- 
tudinal tracts can occur with basilar skull 
fractures. These may follow a forehead in- 
|». jury with sudden displacement of the brain 
|. toward the foramen magnum.: 

. The tegmentum of the upper pons is often 

the site of secondary hemorrhage and necro- 
sis and could account for a unilateral or bi- 
lateral supranuclear type of sixth nerve 

. palsy. Such a pontine lesion would produce 
a paralysis of conjugate laterally directed 
gaze 
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Hoyt and Daroff'? believed that the de- 


scending fiber systems for horizontal gaze 
and consciousness aggregate in the midbrain 
paramedian reticular formation. These fibers 
decussate in the lower midbrain and upper 
pontine tegmentum and terminate in the 
pontine paramedian reticular formation 
(PPRF). Bilateral PPRF lesions at the ab- 
ducens nuclei cause pasalysis of all hori- 
zontal versions including saccadic, reflex, 
and voluntary movements. 

We think the following findings indicate 
the level of disturbed innervation to be the 
PPRF in lateral rectus muscle paralysis as- 
sociated with closed-head trauma. Eighteen of 
2l patients had some period of unconscious- 
ness that occurs with lesions of the reticular 
formation. All patients had laterally directed 
gaze paralysis suggestive of a supranuclear 
lesion at the level of the upper pontine teg- 
mentum and PPRF. Hemorrhage and in- 
farction in this area from closed-head trauma 
may produce this condition. Damage to the 
pontine tegmentum from the traumatic, sud- 
den increase of cerebrospinal fluid pressure 
in the fourth ventricle is also a possibility. 

This reticular formation damage could 
cause co-contraction of the horizontal mus- 
cles that produced pseudo-Duane's phenome- 
non in 14 cases. The electromyographic 
findings of Esslen and Papst, who sup- 
ported this theory, showed a lack of re- 
ciprocal inhibition and excitement between 
the medial and lateral rectus muscles in pa- 
tients with pontine lesions. 

Clinical observations—Clearly the most 
important aspect of our cases was the char- 
acteristic clinical findings in lateral rectus 
muscle paralysis. All 21 patients had later- 
ally directed gaze palsy; 18 experienced 
unconsciousness ; 15 were affected bilaterally ; 
and 13 experienced bilateral horizontally di- 
rected gaze palsy. In the primary position, 
the deviation was greater with the more 
paretic eye fixing. Diplopia was present in 
14 patients. At vertically directed gaze ten 
patients had a greater esotropia on downgaze 
than upgaze, giving a V pattern. In 11 
cases, a neutralizing V pattern was present, 
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such as an exotropia at upgaze and an eso- 
tropia at downgaze. A pseudo-Duane's syn- 
drome was apparent in 14 patients. Cold 
caloric nystagmus may be diminished on the 
paretic side. Brainstem lesions were present ; 
facial] paralysis occurred in two cases and 
hemiplegia in one case, The involvement of 
the lateral rectus muscle was such that an 
obliquely directed épgaze movement was bet- 
ter than obliquely directed downgaze (ten 
patients). Bell's phenomenon showed lateral 
rectus muscles working well in the upgaze 
position. After surgery, the esotropia in up- 
gaze increased two to three times. The 
lateral rectus muscle improved action in di- 
rect lateral gaze and obliquely directed up- 
gaze (the medial rectus muscle has its 
greatest action in the down- and ingaze posi- 
tions and the lateral rectus muscle has its 
greatest action at up- and outgaze). 

The specific treatment of latetal rectus 
muscle paralysis gradually evolved. One pa- 
tient (Case 1) needed a bilateral 10-mm 
medial rectus muscle recession and a bilateral 
10-mm lateral rectus muscle resection to ob- 
tain the straight position with no diplopia. 
If the patient still had an esotropia, a reces- 
sion or resection greater than 10 mm should 
be performed with the midline procedure. In 
fact, one patient (Case 3) required a 20-mm 
recession of the medial rectus muscle from 
the corneoscleral limbus and an 8-mm lateral 
rectus muscle resection after bilateral 10-mm 
medial rectus muscle recession and bilateral 
10-mm lateral rectus muscle resection. (On 
reoperations, the amount of the recession is 
measured from the corneoscleral limbus be- 
cause the original insertion frequently can- 
not be accurately determined.) 

In midline surgery, if a large exotropia 
remains, we advance the medial rectus muscle 
until the eye is straight or slightly exotropic. 
If an esotropia remains, we further recess 
the medial rectus muscle until the eyes be- 
come straight or slightly exotropic. The posi- 
tion of the lateral rectus muscle does not 
change because, being paralyzed, it only acts 
as a fibrous band to maintain the eye in the 
position determined by the action of the 
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medial rectus muscle. 

The primary objective of surgery in 
lateral rectus muscle paralysis is to reduce 
the action of the antagonist medial rectus 
muscle paralysis by placing it as far back as 
necessary in each case. Because it isa hyper- - 
tonic muscle under such conditions, the mus- 
cle must be moved beyond what might' be 
considered the arc of contact to make the 
muscle ineffective. The hypertonic muscle 
still acts when moved beyond its arc of con- 
tact. The obliquely directed gazes clearly 
demonstrated a greater action of the medial 
rectus muscles in downgaze, and greater 
action of the lateral rectus muscle in upgaze. 
We recommend the midline procedure in 
cases of paretic muscles and when large 
monocular strabismus surgery is indicated, 
as in patients with marked amblyopia of one 
eye. 


SUMMARY 


We examined 21 patients with closed-head 
trauma and resulting paralysis of the lateral 
rectus muscle. Clinical findings included 
laterally directed gaze palsy, some unconsci- 
ousness, and pseudo-Duane's phenomenon 
suggesting a supranuclear lesion at the level 
of the upper pontine tegmentum, and pontine 
paramedial reticular formation. The surgical 
procedure of choice was a “midline opera- 
tion,” that is, the appropriate number of milli- — . 
meters of recession and resection to achieve __ 
0 to 5? of exotropia in the primary position — 
of gaze. Frequently, the medial rectus muscle 
must be recessed 10 mm or more and the 
lateral rectus muscle resected 10 mm or more 
to achieve this result, None of the 21 patients 
had diplopia after the midline procedure. 
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LATE SEROSANGUINEOUS DETACHMENT OF THE MACULA 
AFTER TRAUMATIC CHOROIDAL RUPTURE 


Grorce F. Hirton, M.D. 


San Francisco, California 


Four patients demonstrated subretinal 
hemorrhage in the macular area after direct 
trauma to the eye. A characteristic rupture 
was observed as the hemorrhage cleared. 
Many months later a serosanguineous de- 
tachment of the macula developed with fluo- 
rescein angiographic evidence of subretinal 
neovascularization. 


CASE REPORTS 


Case 1—A 27-year-old white man was injured 
when the top of a compressed gas cylinder struck 
him in the face, causing multiple facial fractures. 
The fractures were reduced surgically, but an oph- 
thalmoscopic evaluation was not performed. Two 
months later, the patient reported his vision was 
“quite good,” but this was not measured; his oph- 
thalmologist diagnosed choroidal rupture. Fourteen 
months after the injury, there was marked decrease 
of visual acuity in the left eye and a fluorescein 
angiogram was obtained (Fig. 1). Seven weeks 
later, the patient was referred for retinal consulta- 
tion. By angiography, the previously shown sub- 
retinal neovascularization had hemorrhaged (Fig. 
2). Visual acuity was R.E.: 20/20, and L.E.: 20/ 
200; there was a definite choroidal rupture, with 
serosanguineous detachment of the macula. The 
neovascular membrane was treated with argon laser 
photocoagulation (Fig. 3). The retina became flat 
after two weeks, and visual acuity, which slowly 
improved during follow-up, was 20/50 four months 
after laser therapy (Fig. 4). Visual acuity remained 
unchanged during 14 more months of follow-up. 

Case 2—A 27-year-old white man was struck in 
the right eye with a champagne cork, which resulted 
in subretinal hemorrhage in the macula. This subse- 
quently cleared to reveal a crescentic choroidal 
rupture between the disk and the fovea, with visual 
acuity of 20/20. Six months later, the patient had 
an abrupt onset of decreased visual acuity of the 
right eye, with micropsia, and recurrence of sub- 
retinal hemorrhage. At retinal consultation, his 
visual acuity was R.E.: 20/50, and L.E.: 20/20; 
there was a definite choroidal rupture, with sero- 
sanguineous detachment of the macula. Fluorescein 
angiography revealed a definite subretinal neo- 
vascular membrane, which was treated with argon 
laser photocoagulation. The fovea became flat within 
two weeks. However, some subretinal fluid persisted 


From the Retina Service, Department of Oph- 
thalmology, University of California Medical 
Center, San Francisco, California. 

Reprint requests to George F. Hilton, M.D., 3505 
Broadway, Oakland, CA 94611. 
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near the edge of the macula. Visual acuity was 
20/20 for 15 months. He had a recurrence that re- 
duced visual acuity to 20/200. Repeat argon laser 
photocoagulation reattached the retina again, but 
visual acuity did not improve. 1 

Case 3—A 16-year-old white boy, kicked in the 
left eye during a street fight, had a small laceration 
of the upper eyelid that was repaired with three 
sutures. Despite some extrafoveal subretinal hemor- 
rhage, visual acuity was 20/20, ten days after the 
injury. Suddenly, seven months later, visual acuity 
fell to counting fingers. He had a typical choroidal 
rupture between the disk and the fovea, with an 
overlying serosanguineous detachment of the macula. 
Visual acuity was R.E.: 20/20, and L.E.: counting 
fingers. There was angiographic evidence of a sub- 
retinal neovascular membrane. Treatment with 
argon laser photocoagulation cleared the subretinal 
hemorrhage but the serous detachment persisted. 
He was treated again with photocoagulation to an 
adjacent area that continued to demonstrate leakage 
by fluorescein angiography; the retina became flat 
within six weeks, and visual acuity improved to 
20/80. 

Case 4—A 28-year-old white man was hammer- 
ing concrete nails and noted a sudden loss of visual 
acuity in the left eye. An x-ray film demonstrated 
an intraocular foreign body. On admission here, 
visual acuity was R.E.: 20/20, and L.E.: counting 
fingers. The foreign body was in the retina just 
posterior to the equator in the 6 o'clock meridian, 





Fig. 1 (Hilton). Case 1. Choroidal rupture and 
subretinal neovascular membrane between the disk 
and the fovea. 














== 














998 





Fig. 2 (Hilton). Case 1. Six weeks later (see 
Figure 1), subretinal hemorrhage demonstrated 
from the neovascular membrane. 


and sufficient vitreous hemorrhage obscured a clear 
view of the macula. I removed the foreign body 
surgically through the pars plana with a magnet, 
with no apparent complications. Within ten days, 
the vitreous hemorrhage sufficiently cleared to re- 
veal a subretinal hemorrhage in the macula. This 
cleared, revealing an irregular choroidal rupture in 
the macula that involved the foveola. The retma re- 
mained flat; 11 months later, the patient noted 
photopsia and metamorphopsia in the left eye. He 
had a serosanguineous detachment of the retina 
overlying the ald choroidal rupture, by fluorescein 
angiography, but there was probably subretinal neo- 
vascularization. No treatment was recommended 
and the serosanguineous detachment persisted, and 





Fig. 3 (Hilton). Case 1. Treatment pattern with 
argon laser photocoagulation. 
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subsequently evolved into a subretinal cicatrix. 
Visual acuity was counting fingers. 


DISCUSSION 


Each of these patients experienced the fol- 
lowing symptoms: (1) trauma, one with pen- 
etration and three with contusion; (2) acute 
subretinal hemorrhage in the macula; (3) 
clearing of the hemorrhage that revealed typ- 
ical choroidal rupture at or near the fovea; 
(4) the development of a subretinal neovas- 
cular membrane six to 14 months after in- 
jury; and (5) serosanguineous detachment 
of the macula. I treated the three patients 
with potentially useful vision with argon 
laser. All treated patients had retinal reat- 
tachments, with improvement of vision. 

Direct choroidal ruptures are relatively 
rare, are usually found anterior to the equa- 
tor, and are probably due to direct contusion 
necrosis of the choroid. Indirect choroidal 
ruptures, however, are more common, and 
are due to contrecoup forces that generate 
shock waves anteriorly that, in turn, pass 
through the posterior pole of the eye, ruptur- 
ing Bruch’s membrane. The retinal epithelium 
and choriocapillaris are adherent to Bruch's 
membrane, and both also rupture; this ex- 
plains the early subretinal hemorrhage, and 
the late changes of pigment clumping. The 
sclera is sufficiently strong to resist these 
forces, and the retina is so distensible that it 





Fig. 4 (Hilton). Case 1. Postoperative photo- 
graph with laser scar and reattached retina. 
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is not torn, but usually exhibits transient 
edema. Choroidal ruptures are usually single, 
temporal to the disk, concentric with the disk 
margin, and crescentic in shape, but there 
are exceptions to each of these features. The 
ruptures may be multiple, they may occur 
nasal to the disk, they may have a radial ori- 
entation, and they may assume an irregular 
configuration. Thes are usually seen with an 
ophthalmoscope, but occasionally a subtle 
choroidal rupture will only be disclosed by 
fluorescein angiography. 

After the acute reparative stage, ruptures 
of the choroid generally remain stable, and 
Duke-Elder and MacFaul' concluded “the 
ophthalmoscopic picture remains permanent- 
ly unaltered.” Maumanee? stated the tradi- 


. tional view that “in eyes with choroidal rup- 


ture from trauma there may be a period in 
which there is hemorrhage under the retina, 
but this usually is absorbed, and does not 
become the chronic or recurrent lesion that 
occurs in hemorrhagic disciform detachment 
of the macula." According to a personal com- 
munication from F. L. Wergeland, Jr., in 
more than 30 cases of choroidal rupture seen 
at the U.S. Army Letterman General Hos- 
pital, Presidio, California, late serosanguin- 
eous detachment did not occur. 

Three authors also noted the uncommon 
late complication reported here. Wessing? re- 
ported a case of serous detachment of the 
macula nine years after contusive choroidal 
rupture. Gass* reported a case of serosan- 
guineous detachment of the macula after 
choroidal rupture, and noted that it was ap- 
parently due to subretinal neovasculariza- 
tion. Fuller and Gitter? treated a similar pa- 
tient with argon laser photocoagulation, and 
the retina was reattached with improvement 
of visual acuity. 

Subretinal neovascularization is found in 
several clinical entities, including senile disci- 
form macular degeneration, degenerative my- 
opia, presumed ocular histoplasmosis syn- 
drome, and angioid streaks. 

I attempted to treat patients in each of 
these categories with argon laser photocoagu- 
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lation. Some patients with disciform macular * 


degeneration and histoplasmosis benefited if 
the neovascular membrane was no closer than 
300 u from the foveola. The treatment con- 


sisted of heavy confluent laser burns of the . 


entire neovascular membrane. The subreti- 
nal neovascular membrane of degenerative 


bé 
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myopia frequently involves the foveola, ånd 


treatment is, therefore, contraindicated. I do 
not recommend laser therapy in the neovascu- 
larization of angioid streaks since it was dis- 
appointing. The relatively better results in 


my three treated patients with choroidal rup- - 


ture may be due to the fact that their eyes 
were essentially normal before the trauma, 
without progressive degenerative changes. 
Partial treatment of subretinal neovascu- 
larization should be avoided, and heavy con- 
fluent treatment with argon laser photocoagu- 
lation is recommended. The wave length of 


the ruby laser is inappropriate for the de- - 
struction of blood vessels, and this instru- — 


ment is specifically contraindicated. The xe- 
non arc photocoagulator would be appropriate 
for extrafoveal neovascularization, but the 
argon laser is recommended for lesions close 
to the foveola because of the precision of the 
aiming beam, and the superb viewing system 
with the slit lamp and contact lens. 

The incidence of late serosanguineous de- 
tachment of the macula is not known, but it 
appears to be uncommon. The long-term 
prognosis for macular function should be 
guarded in any patient with traumatic cho- 
roidal rupture near the macula. 


Addendum—Since the preparation of this 
paper three additional cases have been 
described.* 


SUMMARY 


Four patients with traumatic choroidal 
rupture developed subretinal neovasculariza- 
tion after several months, with subsequent 
serosanguineous detachment of the macula. 
Three of the four patients, treated with argon 
laser photocoagulation, experienced retinal 
reattachment and improved visual acuity. 
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OPHTHALMIC MINIATURE 


I dribbled the chloroform on to the sponge in the front of the muzzle. 
Nothing happened for a few moments while the animal took a few 
breaths, then her eyes opened wide in surprise as the strange numbing 


vapour rolled into her lungs. 


The whole area of the affected eye was displayed, with a broad golden 
piece of chaff splayed out across the dark cornea. I only had a glimpse 
of it before Siegfried's little forceps had seized it and whisked it away. 

"Squeeze in some of that ointment, Tristan,” said my employer. “And 3^ 
get the muzzle off, James, before she starts to rock." 
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James Herriot 
Let Sleeping Vets Lie 
Michael Joseph, Ltd., 1973 
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d E. prove a clinical problem. We recently 
hy studied the cases qf epibulbar tumors in chil- 

. dren from birth through 15 years of age that 

were excised and submitted here from 1923 
F — through 1972. We found 302 specimens. 

The clinical and histopathologic features 
were reviewed in all cases, and the present 
paper provides a summary of these find- 
ings. 


bl 


i RESULTS 


A tabulation of our findings (Table 1) 
showed that there were 100 choristomatous 
lesions, comprising 33% of all the epibulbar 
tumors excised. Of the 100 choristomas, 58 
were dermoids and 30 were dermolipomas. 
There were six each in the categories diag- 
nosed as dermis-like choristomas and com- 
plex choristomas. Nevi were the second most 
frequent lesion, present in 88 cases (29%). 
There were 34 (11%) epithelial inclusion 
cysts, 22 (7%) papillomas, 19 (696) pyo- 
genic granuloma lesions, 16 (596) gran- 
ulomas, seven (296) vascular hamartomas, 
and six (296) lipomas. Tissue from three 
patients with squamous-cell carcinoma and 
one with rhabdomyosarcoma had been ex- 
cised. One specimen each of amyloid, hered- 
itary benign intraepithelial dyskeratosis, 
fibrous histiocytoma, keloid, limbal vernal 
conjunctivitis, and neurofibroma was also ex- 
amined. 

We defined a dermoid as a congenital 
choristomatous lesion resulting from the in- 
clusion of epithelial structures at the site 

. of closure of a fetal fissure. A dermoid 


From the Eye Pathology Laboratory, Wilmer 

-Institute and Department of Pathology, Johns Hop- 
. kins Medical Institutions, Baltimore, Maryland. 
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had to contain epithelial elements in the form - 
of pilosebaceous apparatus. Other chi risto 
matous tissue was occasionally. prese eT nt. A 3 
dermolipoma was a congenital, chori 
matous tumor containing dermis-like c jnnec- 
tive tissue and cs tissue ; it was u 
by keratinized, squarmgtus epthel 
pilosebaceous apparatus were pres Sim: 
ilarly, a dermis-like choristai ained 
squamous epithelium overlying € ike | 
connective tissue. No adipose tissue or pi v de 
sebaceous apparatus were present. A cc 
choristoma was defined as a conge i ub 
tumor containing two or more choristom: tous — 
tissues, but lacking pilosebaceous apparatus. 
Of the 100 choristomatous tt wes one - 
third were removed from patients by 2 
years of age and two thirds by 5 y 
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TABLE 1 
EPIBULBAR TUMORS IN CHILDHOOD* 





No. 

Choristomatous tumors 100 

Dermoid (58) (19.2) . 

Dermolipoma (30) (9:9) "-— 

Dermis-like choristoma (6) (1.9) — 

Complex choristoma (6) (1.9) 
Nevus 88 29 
Epithelial inclusion cyst 34 11 
Papilloma 22 y^^ 
Pyogenic granuloma 19 6 
Granuloma 16 5 
Vascular hamartoma 7 2 
Lipoma 6 Zia 
Squamous-cell carcinoma 3 T 
Amyloid 1 GEM S 
Benign hereditary intraepi- 

thelial dyskeratosis hh x< 
Fibrous histiocytoma 1 
Keloid 1 
Limbal vernal conjunctivitis 1 
Neurofibroma 1 «0 
Rhabdomyosarcoma 1 | 

Total 


302 
* Excised and submitted, 1923-1972. 
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Fig. 1 (Elsas and Green). Clinical appearance of 
a dermoid at the inferotemporal corneoscle-al limbus. 
An arc of lipid is deposited in the cornea, separated 
from the mass by a clear zone. 


age. Of the dermoids, 39/58 (6795) were at 
the corneoscleral limbus, and 19/58 (33%) 
were on the bulbar conjunctiva. The dermo- 
lipomas and «complex choristomas were 
equally divided between limbal and bulbar 
conjunctival location. The six dermis-like 
choristomas were at the corneoscleral limbus. 
A lateral position of the choristomas had 
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been noted by the surgeon in 55 of the 100 
cases. Of these tumors, 52/55 (94%) were 
temporal, either at the corneoscleral limbus 
or in the bulbar conjunctiva; 3/55 (6%) 
were nasal. The vertical position of the tu- 
mors had been noted by the surgeon in 35 
of the 52 temporal choristomas and in none 
of the tumors on the nasal surface of the 
globe. Of the former, 29/35 (83%) were 
lower temporal and 6/35 (17%) upper 
temporal. 

In a dermoid, an arc of lipid was deposited 
in the cornea, separated from the dermoid 
by a clear zone (Fig. 1). A pilosebaceous 
apparatus was also seen (Fig. 2). In three 
cases, dermoids were seen as a manifestation 
of the Goldenhar’s syndrome. There was a 
variety of additional choristomatous tissue 
found in the epibulbar dermoids (Table 2). 
Adipose tissue was most frequently present, 
but ectopic lacrimal gland, cartilage, hamar- 
tomatous aggregates of peripheral nerve, an 
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Fig. 2 (Elsas and Green). E.P. 23890. Typical pilosebaceous apparatus seen in a 
limbal dermoid (hematoxylin and eosin, X100). 
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immature tooth, and brain tissue were also 
found. 

A dermolipoma was seen in the temporal 
conjunctiva (Fig. 3); a dermoid was also 
present at the corneoscleral limbus. Histo- 
logic section of the dermolipoma (Fig. 4) 
showed the squamous epithelium and dermis- 
like connective tissue overlying abundant 
adipose tissue. Ne pilosebaceous apparatus 
were present. 

The 88 nevi ( Table 3) tended to be at the 
corneoscleral limbus or in the bulbar con- 
junctiva near the corneoscleral limbus. Sur- 
gery was performed on these patients at a 
later age than for the dermoids. In 71 cases 
(8096), the nevi were excised after 5 vears 
of age. Of the nevi, 83/88 (94%) were com- 
pound, elevated, variably pigmented brown 
masses. Of the compound nevi, 21/83 (25% ) 
were cystic. Of the remaining nevi, 3/88 
(3%) were junctional, and 2/88 (2%) were 
subepithelial. The junctional and subepithe- 
lial nevi were more deeply pigmented than 
the compound nevi and did not have cysts. 

The 34 epithelial inclusion cysts were 


P y 
B 


Li 


strates squamous epithelium and dermis-like connective tissue overlying adipose tissue 


(hematoxylin and eosin, X45). 








Fig. 3 (Elsas and Green). Clinical appearance of 


a dermolipoma in the temporal bulbar conjunctiva 
(arrow). A dermoid is present at the inferotem- 
poral corneoscleral limbus. 


usually acquired tumors; 20 of them fol- 
lowed surgery or trauma, and two followed 
conjunctivitis. Three were seen in the cornea 
after trauma. 


Of the 22 papillomas, 15/22 (68%) were 


on the bulbar conjunctiva, 4/22 (18%) in 


the fornices, and 3/22 (14%) at the corneo- 
scleral limbus. In two cases the papillomas 
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Fig. 5 (Elsas and Green). Pyogenic 
(arrow) on bulbar conjunctiva after 
surgery. 


granuloma 
strabismus 


were multiple. They typically were composed 
of thickened epithelium, surrounding a loose 
fibrovascular core, and arranged ina papillary 
configuration. Of the papillomas, 12/22 were 
pedunculated and 10/22 were sessile. 
Pyogenic granuloma, an acquired inflam- 
matory lesion, consisted of a reddened, ele- 
vated mass of granulation tissue arranged 
around a central vascular stalk and infiltrated 
with acute amd chronic inflammatory cells. 
They were usually removed after a surgical 
procedure or trauma (Table 4). A typical 
pyogenic granuloma occurred after strabis- 
mus surgery (Fig. 5). The histopathologic 
section of this lesion (Fig. 6) demonstrated 


TABLE 2 


ADDITIONAL CEORISTOMATOUS TISSUES PRESENT IN 
28 OF THE EPIBULBAR DERMOIDS 





l'issuc No. of Specimens 

Adipose 11 
Lacrimal gland 9 
Cartilage 4 
Nerve 2 
Brain 1 
Tooth 1 

Tota! 28 
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loose, fibrovascular granulation tissue and an 
acute and chronic inflammatory cellular in- 
filtrate. | 

Sixteen granulomas were examined (Table 
5). Seven occurred after strabismus surgery 
and were associated with a foreign-body 
reaction to catgut or collagen suture. No 
microorganisms were seen in these cases. 
Five noncaseating conjuactival granulomas 
were seen in patients with sarcoidosis. Spe- 
cial stains were negative for acid-fast organ- 
isms, bacteria, and fungi. In four patients, 
tuberculosis caused granulomatous conjunc- 
tival nodules and preauricular adenopathy 
(Parinaud’s syndrome). Three of these cases 
occurred before 1936, and a biopsy specimen 
was obtained in the fourth in 1956. Acid-fast 
organisms were either seen on the histo- 
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Fig. 6 (Elsas and Green). E.P. 28311. Histologic 
section of pyogenic granuloma demonstrating 
loose fibrovascular tissue in which an acute and 
chronic inflammatory cellular infiltration is present 
(hematoxylin and eosin, X50). 
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TABLE 3 
LOCATION OF 88 EPIBULBAR NEVI 











Location No. 
of Specimens 

Bulbar conjunctiva 55 

*  Corneoscleral limbus 26 
Caruncle 6 
Plica 1 

& dg 

Total 88 





pathologic examination or were cultured 
from the tissue in each case. 

Seven vascular hamartomas were excised ; 
three were cellular capillary hemangiomas, 
two were cavernous hemangiomas, and two 
were lymphangiomas. The clinical appear- 
ance of a lymphangioma was seen (Fig. 7) ; 
the dilated lymphatic channels were also dem- 
onstrated (Fig. 8). 

Six lipomas were described by the sur- 
geons as being encapsulated and situated be- 
neath the bulbar conjunctiva, not extending 
into the orbit. 

Three patients had squamous-cell car- 
cinoma. Two 12-year-old patients, a boy and 
a girl, had xeroderma pigmentosum. The 
other, a 4-year-old white girl, had a solitary 
conjunctival lesion. She was alive and well 
five years after excision. 

One 5-year-old boy was seen with rhab- 
domyosarcoma. The tumor was an elevated 
mass in the inferior bulbar conjunctiva and 


TABLE 4 


HISTORY IN 19 CASES OF EPIBULBAR 
GRANULOMA PYOGENICUM 








. No. 
itor of Specimens 
Strabismus surgery 
Conjunctivitis 

Retinal detachment operation 
Chemical burn 

Foreign body 
Stevens-Johnson syndrome 
History not noted 
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Fig. 7 (Elsas and Green). Clinical appearance of 
lymphangioma in inferior cul-de-sac and bulbar con- 
junctiva. The tumor was pale-pink and loculated. 
Characteristic dilated lymph-filled vessels are present 
near the corneoscleral limbus (arrow). 


increased three to four times in size within 
ten days, shown clinically (Fig. 9). The boy 


was treated with orbital exenteration and 
chemotherapy was alive without recurrence, 


five years after treatment. 


COMMENT 


The distribution of epibulbar tumors in 


childhood in this series generally agrees with 
Ash's! findings for all age groups in his re- 
view of epibulbar tumors. Of 174 cases of 
epibulbar tumors removed from patients tp 
to 20 years old, 30% were choristomas and 
30% were nevi. Papillomas comprised 8% 
of the group, and three cases (2%) of 
squamous-cell carcinoma were seen. 

The location of the choristomatous tumors 
in the present series was interesting. Most 
were found temporally, along the line of 
closure of the fetal fissure. Of those tumors 


TABLE 5 


HISTORY OF 16 CASES OF EPIBULBAR GRANULOMAS 








No. 


Seton of Specimens 


Foreign-body granulomas after strabis- 


mus surgery 7 
Sarcoidosis 5 
Tuberculosis 4 

Total 16 
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logic section of |ymphangioma demonstrating dilated 
lymphatic channels. A mild lymphocytic infiltrate is 
present in the fibrous tissue septae (hematoxylin and 
eosin, X60). 


whose locations were precisely noted 84% 
were found lower temporally. 

The complications encountered in re- 
moving choristomatous tumors should be 
stressed. The tumors usually merge im- 
perceptibly with normal ocular structures 
that may be imadvertently excised. In one 
case, a portion of the superior rectus muscle 
was removed with the dermolipoma that lay 
over it. In another case, the vigorous removal 
of a dermoid revealed a scleral staphyloma 
that required a patch graft. It is safest to 
shave off the tumor, flush with the sclera, and 
cover the defect with conjunctiva. 

The nevi were removed at a later patient 
age than the choristomas, usually after 5 
years of age. This probably redects their 
later appearance and their less significant 
cosmetic problem. 

Of the 77 acquired tumors (epithelial in- 
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clusion cyst, pyogenic granulomas, and 
granulomas), 22 occurred after strabismus 
surgery. Six of the seven foreign-body 
granulomas were seen from 1960 to 1962 
after the use of a type of gut suture that has 
since been discontinued. | 

Squamous-cell carcinoma was seen in three 
children; two had xeroderma pigmentosum, 
and a third has had no ev@lence of recurrence 
in five vears? It is necessary to look for 
more evidence of a tumor diathesis when this 
lesion is seen in a child. 

Rhabdomyosarcoma presented in the con- 
junctiva in one of 17 cases seen here. In 
Jones, Reese, and Krout's series* of orbital 
rhabdomyosarcoma, 7% presented in the con- 
junctiva. The dramatic expansion of the le- 
sion is characteristic, alerting the surgeon to 
perform an evaluation. 


SUMMARY 


Three hundred two cases of epibulbar 
tumors in children were retrospectively re- 
viewed histologically and examined by diag- 
nostic categories over a 49-year period. Of 





: is ' 
^ " 
b Fg Af, 
TAA 
WG 
END Am x 


Fig. 9 (Elsas and Green). E.P. 23475. Inferior 
bulbar conjunctival presentation of rhabdomyosar- 
coma. 
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the 302 cases, 33% were choristomas ; 29%, REFERENCES 
nevi; 11%, epithelial inclusion cysts; 7%, 1. Ash, J, E.: Epibulbar tumors. Am. J. Oplt i 
papillomas; 656, pyogenic granulomas; and mol. 33:1203, 1950. . 
5%, granulomas. Three cases of squamous- 2. Calhoun, F. P.: Dermoid tumor of corne 

0, B 7 junctiva associated with scleral ectasia. Am. J. ' «^ 
cell carcinoma and one of rhabdomyosarcoma  thalmol. 7 :669, 1924. 


occurred as well as a variety of benign 3. Iliff, W. J, Marback, R., and Green, Wt 


Invasive squamous-cell carcinoma of the cor; n 
lesions. tiva. Arch. Ophthalmol. In press. 
Trans. Am. Ophthalmol. Soc. 63 :223, 1965. 
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OPHTHALMIC MINIATURE 


Epiphora—Mr. W. White Cooper expresses the opinion (Lancet, June 
7, 1862) that “Slitting up the canaliculus is a valuable operation," but he 
says it “disappoints expectations in one class of cases; at least, such has 
been the statement of several patients who have consulted me after having 
undergone the operation. The cases to which I refer are those in which no 
inconvenience is experienced when the patient is in a warm room or still 
atmosphere, but exposure to cold, especially damp cold wind, excites a 
profuse watering of the eyes, which is a source of great discomfort. It 
appears to me that in such cases the fault is less in the tear-ducts than in 
the secreting organs; in other words, it is not that the channels are mor- 
bidly contracted, but that the flow of tears 1s too great, and is due to an 
extreme sensibility of the surface of the eyes from undue excitability of 
the branches of the fifth pair of nerves, whereby the lacrymal gland is 
over-stimulated. The treatment should be directed to this point." 
Am. J. Med. Sci. 
44:554. 1862 


OCULAR COMPRESSION AND NONCORTICOSTEROIDAL 
ANTI-INFLAMMATORY AGENTS 


STEPHEN A. OssTBAUM, M.D., AND STEVEN M. Popos, M.D. 
St. Louis, Missourt 


Ocular compression of the intact eye in- 
itially reduces intraocular pressure. The in- 
traocular pressure then rises to values greater 
than those recorded prior to compression. 
Changes in vitreous volume accompany these 
pressure responses.’ Mechanical irritation of 
the eye also produces increased intraocular 
pressure, miosis, increased aqueous protein, 
‘and hyperemia of the globe.? This is presum- 
ably mediated by the production and release 
of prostaglandins.’ Aspirin and indomethacin 
block the synthesis of prostaglandins and 
prevent the breakdown of the blood-aqueous 
barrier? This study evaluates the effect of 
the noncorticosteroid anti-inflammatory 
agents, aspirin, and indomethacin, on the in- 
traocular pressure responses after ocular 
compression in both rabbits and humans. 


METHODS 


Male albino rabbits weighing 2 to 3 kg 
were used. We measured intraocular pres- 
sure in ten restrained, awake animals with 
the MacKay-Marg electronic tonometer. Af- 
ter topical application of 0.5% proparacaine, 
the right eye of each animal was digitally 
compressed for four minutes.* Intraocular 
pressure measurements were repeated im- 
mediately, three, five, ten, 30, and 60 minutes 
after compression. 

In a second group of six animals, after 
baseline measurements of intraocular pres- 


sure, we injected 50 mg/kg of indomethacin : 


intraperitoneally. One hour later, the intra- 
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Reprint requests to Steven M. Podos, M.D., 
Washington University School of Medicine, De- 
partment of Ophthalmology, 660 S. Euclid Ave., 
St. Louts, MO 63110. 


ocular pressure was measured again, and the 
right eye compressed for four minutes. -In- 
traocular pressure measurements were re- 
peated at similar time intervals, as indicated 
for the control group. The same experi- 
mental procedure was carried out in a third 
group of 11 animals pretreated with 10 mg/ 
kg of indomethacin. 

Ten ocular hypertensive patients without 

visual field loss and not using antiglaucoma- 
tous medications were included for both the 
control and the experimental portions of the 
study. Intraocular pressure was measured 
with the Goldmann applanation tonometer. 
Baseline measurements were made after 
eight hours of fasting. Using the technique 
described by Kirsch and Steinman,’ we com- 
pressed the right eye of each patient for four 
minutes, and measured intraocular pressures 
immediately thereafter and at three, five, ten, 
20, 30, and 60 minutes following compres- 
sion. 
. On another day, these patients returned, 
having taken 600 mg of aspirin one hour 
prior to beginning the test. Baseline intra- 
ocular pressure was measured, and compres- 
sion of the right eye was performed for four 
minutes. Intraocular pressure was remea- 
sured at the same time intervals indicated for 
the contro] portion of the experiment. 

Slit-lamp evaluation for hyperemia of the 
conjunctiva and iris, and also for aqueous 
flare, was performed and recorded. 

Statistical evaluation of animal data uti- 
lized the Student t-test. Human results were 
evaluated by the paired t-test. 


RESULTS 


The control animals demonstràted an in- 
itial small fall in intraocular pressure with a 
rapid rise of 12.5 mm Hg to peak levels at 
five minutes after the completion of com- 
pression (Table 1). A gradual reduction in 
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TABLE 1 


Ae et ap, 


OCULAR COMPRESSION AND INTRAOCULAR PRESSURE IN RABBITS 


Intraocular Pressure Change (Mean mm Hg SD) 


eee s Time Following Compression, min LS 
Animals 0 5 10 30 ( 
Control 10 —2.10 +7.60 +12.50 4-11.30 +0.10 -10 
+1.66 +4.90 + 5.42 +3.86 +1.79 2 us 
Indomethacin (10 mg/kg IP)T 17 —1.09 0.00* + 1.00* + 1.73* 0.00 -0'8 
+2.02 +2.28 + 1.95 t 1.74 +1.61 *1 “7 
Indomethacin 6 —3.00 —0.67* + 0.33%  — 0.50*  —0.17 —G 33 
(50 mg/kg IP)t t1.26 +2.16 + 1.51 + 3.02 +3.49 33 5n 


* Significant difference between treated and control. 


T IP denotes intraperitoneal injection. 


pressure to below baseline values occurred by 
30 minutes. Indomethacin, 10 mg/kg, admin- 
istered intraperitoneally one hour prior to 
compression, significantly reduced (P < 
.001) the intraocular pressure rise at three, 
five, and ten minutes. A rise of less than 2 
mm Hg above baseline values occurred at 
hve and ten minutes postcompression. Intra- 
peritoneal administration of 50 mg/kg of 
indomethacin one hour prior to compression 
completely prevented the rebound of intra- 
ocular pressure at three (P < .005), five 
(P « .001), and ten (P « .001) minutes. 

Compression produced a reduction of ap- 
proximately 7 mm Hg of intraocular pres- 
sure in the patients studied before and after 
aspirin (ASA) pretreatment (Table 2). A 
rise of less than 2 mm Hg in intraocular pres- 
sure above initial value occurred with a peak 
approximately 30 minutes after com- 


pression in untreated patients with a re iu 
to baseline by one hour. When 600 irr, o: 
aspirin was administered to the same p: 
tients one hour prior to compression of ti^ 
right eye, there was a complete inhibir - 
the rebound elevation of intraocular | << 
sure, At 30 minutes after compression c 1 
same eye, the change in intraocular pre. at 
was significantly less (P < OL) whe i 
patient was pretreated with aspirin (- 2.^ 
2.4 mm Hg), as compared to the comi.’ 
value (+1.7 + 2.1 mm Hg). 

Hyperemia of the iris and conjunctive ce 
curred in animal and human control gv a: 
to a greater extent than after indomet' cin 
or aspirin administration. With aspirin a’ 
ministration prior to compression, nor + 
the patients showed aqueous flare, althe v 
we frequently observed conjunctival hy « 
emia. 


TABLE 2 


annnm t — € — — 


OCULAR COMPRESSION AND INTRAOCULAR PRESSURE IN HUMANS 


(A ible Gales SS TS — — 


Intraocular Pressure Change (Mean mm Hg X SD) 





d cL, No. of Time Following Compression, min 
Patients - ———- ~ 
0 3 5 10 20 30 GG 
Control 10 —6.80 —6.00 —5.50 -—3.90 -—1.50 +1.70 (C350 
leS E211. 2278+ LOI SBE2./0.. B2. 1 58 
Aspirin (600 mg p.o.)T 10 —6.70 —6.60 —6.00 —5.20 —3.50  —2.60*  -1 30 
+1.70 +1.65 +1.76 +2.35 +1.90 +2.41 ES AS 


— —m mimmeÁ—n aa, 


* Significant difference between treated and control. 
f p.o. denotes oral administration. 
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DISCUSSION 


Intraocular pressure rebound after ocular 
compression was reported previously.! Our 
animal investigations showed a definite pres- 
sure response, while the human data were 
not as dramatic. In the previous studies, both 
digital massage and Baillart ophthalmo- 
dyhamometric compression were used and 
provided qualitatively similar reductions in 
intraocular pressure. The intragroup reduc- 
tion in pressure using each method of com- 
pression fell within a similar range. Since 
digital massage is the simpler of the two 
methods and is also the technique clinically 
employed prior to intraocular surgery, we 
chose this means of compression in the pres- 
ent study. 

Reduction in intraocular pressure immedi- 
ately after compression was quantitatively 
different in the animal and human segments 
of this study. In human subjects, there was a 
pronounced reduction in pressure after digi- 
tal massage, with a gradual rise to peak levels 
at 30 minutes. In an earlier work intraocular 
pressures approximated sprecompression 
values at the 20-minute interval? Rabbits 
demonstrated a more modest decrease in 
intraocular pressure after massage, with an 
elevation of pressure in the subsequent time 
periods occurring earlier and with greater 
magnitude than in humans. The reasons for 
these species differences were not evident. 
Conceivably, variations in the structure of the 
vitreous and anatomic differences in the cil- 
lary body and iris were implicated. As the 
human volunteers were ocular hypertensives 
with elevated baseline intraocular pressures, a 
small reduction in intraocular volume could 
result in a greater decrease in intraocular 
pressure than with normal baseline pressures. 
Despite these species differences in initial 
pressure reductions, the course following 
completion of compression was qualitatively 
similar and demonstrated an increase in intra- 
ocular pressure after ocular compression. 

Postcompression elevation of intraocular 
pressure is associated with increased aqueous 
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flare and hyperemia of the conjunctiva and - 
iris. The sequence of events observed fol- 
lowing ocular compression appears to be a 
consequence of disruption of the blood-aque- 
ous barrier.?? Identical findings are observed 
following topical or intracameral administra- 
tion of prostaglandins, and also with a top- 
ical preparation of arachidonic acid, a PGE, 
precursor.'7? It appears that the breakdown 
of the blood-ocular barrier is prostaglandin- 
mediated. 

Pretreatment with the anti-inflammatory 
agents, indomethacin and aspirin, interferes 
with the synthesis or release of prostaglandin 
by inhibiting the enzymes which generate 
prostaglandin. Pretreatment with indome- 
thacin blocks the intraocular pressure rise 
after topical administration of arachidonic 
acid, but has little effect on the pressure in- 
crease due to topical administration of 
PGE: Other workers showed that aspirin 
prevented the disruption of the blood-aque- 
ous barrier in rabbits, presumably by inhibit- 
ing prostaglandin synthesis.? 

The elevation of intraocular pressure fol- 
lowing ocular compression could occur as a 
consequence of several possible mechanisms: 
a reduction in outflow facility, an increase in 
ocular volume as a consequence of the break- 
down of the blood-ocular barrier, or an in- 
crease in aqueous production. Studies showed 
that intracamerally or topically administered 
prostaglandin did not reduce outflow facility, 
and an enhanced outflow facility may have 
occurred.!?!? Tt does not appear that reduc- 
tion in outflow facility is responsible for the 
elevation of intraocular pressure. PGE, may 
stimulate an active transport mechanism, pro- 
mote increased aqueous production, and ele- 
vate intraocular pressure.’ 

Finally, disruption of the blood-ocular bar- 
rier may permit easier access for flow of 
materials from the vascular system to the 
eye. Greater permeability through the tight 
junctions of the retinal pigment epithelium 
may allow passage of fluid from the choroid 
to the vitreous body. Similarly, movement of 
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fluid through the ciliary processes, as a con- 
sequence of increased permeability, also may 
contribute to increased vitreous volume, The 
effect of indomethacin and aspirin on the re- 
duction of the intraocular pressure response 
and on vascular permeability in our animal 
and: human studies confirms the observation 
of previous workers that aspirin stabilizes 
the blood-aqueous barrier in irritated 
eves,?!? Further studies are needed to eval- 
uate the state of the vitreous body after 
treatment with anti-inflammatory drugs un- 
der conditions which might influence disrup- 
tion of the blood-aqueous barrier. As digital 
compression is commonly employed prior to 
intraocular surgery, the results of such 
studies may have important clinical implica- 
tions. 
SUMMARY 

Pretreatment with indomethacin, 10 mg/ 
kg given intraperitoneally to rabbits, and as- 
pirin, 600 mg given orally to humans, sig- 
nificantly reduced the rebound alteration of 
intraocular pressure after ocular compres- 
sion as compared to untreated controls. 
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COMPARISON OF IN VITRO POTENCY OF CORTICOSTEROIDS 
WITH ABILITY TO RAISE INTRAOCULAR PRESSURE 


HERBERT L. CANTRILL, M.D., Paur F. PALMBERG, M.D., Harry A. Zinx, M.D, 
STEPHEN R. WALTMAN, M.D., Steven M. Popos, M.D., AND 
BERNARD BECKER, M.D. 

St. Louis, Missouri 


The ability of certain topically applied 
corticosteroids to raise intraocular pressure 
(IOP) in susceptible individuals, particu- 
larly in open-angle glaucoma patients, limits 
the usefulness of these potent anti-inflamma- 
tory agents.^? Progesterone, a corticosteroid 
lacking substantial anti-inflammatory activ- 
ity, reduces IOP.* Medrysone (HMS), flu- 
orometholone (FML), and tetrahydrotriam- 
cinolone ( THT), compounds with structural 
features in common with both the pressure 
elevating corticosteroids and progesterone, are 
effective ocular anti-inflammatory agents*® 
that rarely raise IOP.? 

However, whether or not medrysone, flu- 
orometholone, and tetrahydrotriamcinolone 
demonstrate a true dissociation of anti-in- 
flammatory and ocular hypertensive effects 
is unknown. It is difficult to measure ac- 
curately the ocular anti-inflammatory potency 
of the various corticosteroids. Models 
such as experimental uveitis? and corneal 
graft rejection®!? have the disadvantages of 
employing subjective grading of response 
and of using animal rather than human eyes. 
Furthermore, the inflammatory response is 
complex, and corticosteroids appear to affect 
several components of the response, includ- 
ing vascular permeability, phagocytosis, 
lymphocyte activation, antibody synthesis, 
and chemotaxis.*'* These individual com- 
ponents of the inflammatory response are 
affected by varying corticosteroid doses, 
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bearing little relationship to doses required 
to treat various ocular inflammatory diseases 
in man. 

If true dissociation of anti-inflammatory 
and ocular hypertensive effects exists, it may 
not be unique for medrysone, fluorometho- 
lone, and tetrahydrotriamcinolone. Dexa- 
methasone may possess much greater po- 
tency than these compounds for both anti- 
inflammatory and pressure elevating effects. 
Yet, dexamethasone at lower concentrations 
may maintain effective anti-inflammatory ac- 
tion and no longer produce significant ocular 
hypertension. 

We have selected lymphocyte transforma- 
tion by phytohemagglutinin (PHA) as a 


model of the inflammatory response, and its 


inhibition by corticosteroids!" as a measure. 
of their relative potency. This technique is an 
accurate but, at best, an indirect measure of 
ocular anti-inflammatory potency. 

Lymphocyte transformation by PHA is a 
good model of cellular immune responsive- 
ness, correlating well with other measures of 
delayed hypersensitivity in man.!*!7 Signifi- 
cant inhibition occurs at physiologic to low 
pharmacologic concentrations of hydrocorti- 
sone.!? A close correlation exists between the 
topical ocular response to dexamethasone of 
am individual and the in vitro lymphocyte 
sensitivity to corticosteroids of that person.!* 
Those who show a high ocular pressure re- 
sponse to dexamethasone have lymphocytes 
that are more sensitive in vitro to dexametha- 
sone, hydrocortisone, prednisolone, or tetra- 
hydrotriamcinolone. 

The present study compares corticosteroid 
inhibition of lymphocyte transformation with 
ability to raise IOP in a group of cortico- 
steroid-sensitive patients. We present data 
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‘showing that the rank order of in vitro po- 
tency of various corticosteroids is not the 
same as the rank order for abihty to raise 
IOP, particularly in the case of the low 
IOP response to fluorometholone and medry- 
sone. 


MATERIALS AND METHODS 


We selected six men and four women with 
a mean age of 65 years who developed IOP 
greater than 31 mm Hg after topical applica- 
tion of dexamethasone-21-phosphate 0.1%, 
four times daily, for two to six weeks. The 
same eye was sequentially tested for the same 
period of time with dexamethasone-21-phos- 
phate 0.005%, medrysone 1%, tetrahydro- 
triamcinolone 0.25%, hydrocortisone 0.5%, 
and prednisolone-2l-acetate 1%. We used 
commercial preparations when available. 
Enough time was allowed between testing 
periods for IOP to return to baseline levels. 
None of the patients had evidence of visual 
field loss or were using ocular hypotensive 
agents. The mean duration of testing was 4.6 
weeks, 

In vitro corticosteroid potency was deter- 
mined by the inhibition of PHA-stimulated 
lymphocyte transformation as previously de- 
scribed. We used dexamethasone-21-phos- 
phate, prednisolone-Z1-phosphate, fluoro- 
metholone, medrysone, tetrahydrotriamcino- 
lone, and hydrocortisone-21-phosphate. Wa- 
ter insoluble preparations were dissolved 
with minimum amounts of absolute ethyl al- 
cohol and then diluted with distilled water. 
The final dilution of ethyl alcohol was less 
than 1:1000 and had no effect on lymphocyte 
transformation. Ali corticosteroids were 
tested simultaneously in vitro on the same pa- 
tient's lymphocytes. 


RESULTS 


A composite dose-response curve for 
corticosteroid inhibition of lymphocyte trans- 
formation was drawn for one of our pa- 
tients (ligure). Inhibition was linear from 
15 to 85% of PHA-stimulation. The slope 


INTRAOCULAR PRESSURE RISE ` 


1022 
of the dose-response curve was similar for all 
corticosteroid preparations, a shift in tke 
curve to the left indicating increased potency., 
The concentration of corticosteroid require: 
to inhibit PHA stimulation by 50% (I-50; 
was a quantitative measure of this potency. 
For this particular patient, the I-50 range! 
from 7.4 nm for dexamethasone to 141 nx 
for hydrocortisone. 

The results of in vitro corticosteroid sen- 
sitivity testing in the ten patients using the 
lymphocyte transformation assay and the 
mean I-50 value for each of the six corti- 
costeroid preparations were prepared (Table 
1). Dexamethasone and fluorometholonc 
were more than 20 times as potent as hyaro- 
cortisone, the reference standard. Predniso- 
lone, medrysone, and tetrahydrotriamcinc- 
lone were relatively weak corticosteroids wit: 
only 2.3, 1.7, and 1.4 times the potency o: 
hydrocortisone, respectively. 

The IOP data in the ten patients were 
compiled for the six topical corticosteroids 
used (Table 2). The mean baseline pressure 
was 23.1 mm Hg, and both final IOP and 
net rise in IOP were shown. Medrysone, 
tetrahydrotriamcinolone, and hydrocortisone 
had a modest ocular hypertensive effect. 
Dexamethasone, prednisolone, and fluoro- 
metholone, however, consistently raised JOP 
in the same group of patients. Dexametha- 
sone used topically in the same concentration 
as fluorometholone had 3.5 times the ocular 
hypertensive effect of fluorometholone, de- 
spite similar in vitro potency. Dexamethasone 
0.00596 (1/20 dilution) had about the same 
ocular hypertensive effect as fluorometholone 
0.196. Prednisolone used topically in the same 
concentration as medrysone had ten times 
the ocular hypertensive effect, yet in vitro 
was only 1.3 times as potent. 


DISCUSSION 


Our data suggest that fluorometholone has 
an in vitro potency similar to dexamethasone 
yet has a much smaller effect on IOP. A 
comparison of medrysone and prednisolone 
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Figure (Cantrill and associates). Corticosteroid inhibition by PH A-stimulated lym- 
phocyte transformation. PHA indicates phytohemagglutinin; FML, fluorometholone ; 


PRED, prednisolone; THT, 


tetrahydrotriamcinolone; 


DEXA, dexamethasone; 


HYDRO, hydrocortisone; and HMS, medrysone. 


demonstrates a similar dissociation of effects. 
This lack of correlation may be explained 
by differences in the relative action or ocular 
penetration of the drugs. It could relate to 
differences in derivative, formulation, vehicle, 
or concentration tested. 

Early studies generaly showed greater 
penetration of the alcohol compared to the 
acetate derivative.!??? However, those tech- 


niques were crude and inconsistent findings 
were obtained when different corticosteroids 
were compared. Using sensitive radioisotope 
techniques, some investigators were unable 
to measure aqueous concentrations of dex- 
amethasone phosphate,?* while others readily 
measured levels after single applications to 
the intact cornea.?? Recently Hull and associ- 
ates?! reported a quantitative in vitro tech- 


TABLE 1 
CONCENTRATION OF CORTICOSTEROID REQUIRED TO INHIBIT LYMPHOCYTE TRANSFORMATION BY 50% (1-50) 


1-50 Potency 
Corticosteroid —— i 
(Mean nm +SE) (Relative to Hydrocortisone) 
Dexamethasone 8.4--2.0 23.8 
Fluorometholone 9.7 2.0 20.8 
Prednisolone 87 18 2.3 
Medrysone 117 x15 LY 
Tetrahydrotriamcinolone 142 4-37 1.4 
Hydrocortisone 201 +57 1.0 
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TABLE 2 


Corticosteroid 


Dexamethasone 0.19 
Prednisolone 1.0% 
Dexamethasone 0.005% 
Fluorometholone 0.1% 
Hydrocortische 0.5% 
Tetrahydrotriamcinolone 0.25% 
Medrysone 1.0% 


nique for comparing corneal permeability 
constants that avoids many of the shortcom- 
ings of previous techniques. They found 
similar permeability constants for predni- 
solone acetate, prednisolone phosphate, and 
fluorometholone, but a value 40% lower for 
dexamethasone phosphate. Presumably, cor- 
neal permeability depends upon both lipid 
and aqueous solubility properties, as well as 
the corticosteroid being studied. These data 
suggest that relatively less dexamethasone 
than fluorometholone penetrates the cornea, 
yet dexamethasone possesses much greater 
pressure-raising potency. 

Investigators?* found a more than twofold 
increase in ocular penetration of dexametha- 
sone in a hydroxyethylcellulose vehicle, com- 
pared to aqueous preparations. In our study, 
fluorometholone, medrysone, and prednisol- 
one are in a high viscosity vehicle, while 
dexamethasone, hydrocortisone, and tetrahy- 
drotriamcinolone are formulated in buffered 
aqueous solution. If fluorometholone is in 
contact with the cornea longer than dex- 
amethasone, it should produce a greater IOP 
effect. Vehicle differences cannot account for 
the results. 

Comparing topical anti-inflammatory po- 
tency with ability to raise IOP involves 
many important considerations. First, the 
relative anti-inflammatory effects of the corti- 
costeroids must be established by some assay 
technique. Second, the effect of topical 
corticosteroids depends on ocular penetration 





INTRAOCULAR PRESSURE RESPONSE TO TOPICALLY APPLIED CORTICOSTEROIDS IN THE SAME PATIENTS 
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Final JOP Rise IOP 


(Mean mm Hg +SE) 


45.142.7 22,03:2.9 
32.3 2.1 10.0+1.7 
31.342.4 S.I ss 
2952.3:2.2 6.11.4 
26.3+1.5 3.2+1.0 
24.9 1.8 1,841.3 
24.14+1.8 1.01.3 


and local metabolism of the drug. Since ail 
corticosteroid preparations penetrate ocular 
media relatively poorly, small differences ir 
penetration may have a critical effect » 
activity.” Finally, the corticosteroid TOT 
dose-response curve must be considered. T. i» 
will clearly depend on concentration, vehicle, 
formulation, duration, and frequency of ad- 
ministration, and on such poorly control ec 
factors as blink rate and instillation tec 
nique. 

The dose-response characteristics of the 
topical IOP response to corticosteroids are 
not fully characterized. The points on a log 
dose-response curve for topical dexametha- 
sone are linear from 20 to 45 mm Hg using 
concentrations from 0.001% to O.16c ‘n 
corticosteroid-responsive  patients.9?9 Tne 
dose-response curves of other corticosteroids 
are unknown, making it difficult to compr re 
the IOP response obtained with different 
concentrations of drug. However, we can 
compare the IOP and lymphocyte responses 
of dexamethasone with fluorometholone and 
those of prednisolone with medrysone, since 
these were studied at the same concentrations. 

The lymphocyte transformation assay is a 
quantitative method of comparing potency of 
corticosteroids. Other investigators found 
widely differing relative potencies of corti- 
costeroid drugs." This is not surprising, 
given the variety of in vitro and in viv 
assay techniques used and the marked speci: s 
variation in sensitivity to corticosteroids ^? 
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Our assay has the advantage, however, of 
being an in vitro determination of the po- 
tency of corticosteroids on human lymphoid 
celis. 

The anti-inflammatory potency of various 
topical corticosteroids may not correlate with 
the IOP elevation. This is not surprising 
since the anti-inflammatory effects of topical 
corticosteroids are relatively short-term, 
while the ocular hypertensive response usu- 
ally requires four to six weeks of instilla- 
ton. Moreover, the known mechanisms of 
these two actions appear to be wholly differ- 
ent. The anti-inflammatory effects involve de- 
creases of vascular permeability and cellular 
reaction while the ocular hypertensive effect 
involves some means of decreasing outflow 
facility. 


SUMMARY 


Corticosteroid inhibition of lymphocyte 
transformation was compared with ability 
to raise intraocular pressure in ten corti- 
costeroid-sensitive patients. Dexamethasone 
used topically in the same concentration as 
fluorometholone had more than three times 
the ocular hypertensive effect but was similar 
in in vitro potency. A dissociation was also 
found for prednisolone and medrysone. 
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OPHTHALMIC MINIATURE 


As concerns bats, it is a fact that the more they excel in hearing, the less 
endowed they seem to be in the field of sight; and not a few of the most 
experienced authors have denied that their flight could be directed by sight 
at all and have ascribed to them some special unknown sense; but as you 
will find in them precisely the same structure of the eyes, tiny though they 
be, as in the larger nocturnal animals, the similarity of their function can 
in no way be subject to doubt. 

The axis of the eyeball is longer than its horizontal diameter; the 
cornea is obviously convex and forms in the front an almost complete 
hemisphere, so that its size almost equals that of the sclerotica and sur- 
passes it in thickness. In the foremost edge of the black choroidea, a 
corona of very fine processus ciliares is distinguishable. The iris is dark, 
convex and lies against the lens. It has a nearly oval and narrow pupil. 

The very thin optic nerve is inserted into the eyeball towards the outer 
angle, and expands into the retina, which is thick in proportion to its small 
extent, 

Both the mass of the lens—the two surfaces of which are equally con- 
vex——and the quantity of aqueous humour as well, being great, the vitreous 
humour must necessarily be so much the smaller, an observation to be 
made also in the eyes of other nocturnal animals. 

Sómmering, 
De Oculis Animalium 


SPECIFIC HYPOTENSIVE AND ANTIHYPERTENSIVE OCULAR 
EFFECTS OF d-ISOPROTERENOL IN RABBITS 
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Pharmacologic agents categorized as 
adrenergic agonists are capable of reducing 
intraocular pressure (IOP). Thus, l-epi- 
nephrine, a mixed alpha- and beta-adrenergic 
agonist, has been routinely used for many 
years to treat open-angle glaucoma. How- 
ever, l-epinephrine therapy may be associ- 
ated with undesirable mydriasis and vasocon- 
striction that result from the alpha-adrenergic 
stimulant actions of the compound.*? 

By using racemic (dl) isoproterenol 
(ISO), a predominantly beta-adrenergic 
agonist, Weekers, Delmarcelle, and Gustin,* 
Weekers, Collignon-Brach, and Grieten,® and 
Ross and Drance® achieved appreciable IOP 
reduction in glaucomatous patients in the 
absence of alpha-adrenergic drug effects. 
However, pronounced tachycardia induced 
by beta-adrenergic stimulation of the heart 
accompanied the IOP effects of this agent 
and precluded its utility in glaucoma. 

dl-ISO can be separated into correspond- 
ing d- and lisomers. Several reports show 
that the /-isomer is responsible for most of 
the beta-adrenergic-induced pharmacologic 
activity, including tachycardia, of the mix- 
ture. Parallel studies in rabbits in our 
laboratory with the d-isomer and the dl-mix- 
ture revealed that d-ISO produced a greater 
reduction in IOP than did dl-ISO and was, 
at the same time, free from effects on heart 
rate. 


MATERIALS AND METHODS 


Experiments on IOP and pupil diameter— 
We determined the drug effects on normal 
IOP, water load elevated IOP, and pupil 
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diameter in unanesthetized New Zealand 
White female rabbits by topical drug appli- 
cation to the eye as previously described.?? 
Measurements of JOP and pupil diameter 
were made with an el€ctronic tonometer 
MacKay-Marg Model No. 12) and straight- 
edge rule, respectively. We derived drug- 
induced IOP reductions by comparison of 
the drug-treated to the contralateral, saline- 
treated eye in each animal. A pretreatment 
comparison between right and left eyes in 
each rabbit revealed no significant differences 
in IOP values. 

Cardiovascular experiments—We applied 
either drug or saline topically as a single 
dose to one eye each of unanesthetized New 
Zealand White female rabbits weighing 1.8 
to 2.5 kg. Blood pressure and heart rate 
were then measured at various intervals up 
to one hour. Blood pressure was measured 
with a Statham P23AA pressure transducer 
via cannulation of a locally anesthetized 
(lidocaine 2.096) central ear artery. Heart 
rate was computed electronically from the 
blood pressure pulse. 

Drugs and statistics—Drugs and their re- 
spective salts used were as follows: d-ISO 
d-bitartrate; dl-ISO HCl; dl-sotalol HCl. 
d-1SO was essentially free from the /-isomer 
as determined by the fact that it did not 
evoke a significant increase in heart rate 
when applied topically to the rabbits’ eyes. 
Immediately prior to use, each drug was pre- 
pared in 0.9% saline without adjustment of 
pH or tonicity. Percent concentrations refer 
to the salt forms of the drugs (4.4% d-ISO 
and 3.0% dl-ISO represent equimolar 
amounts of ISO base). Solutions were ad- 
ministered at a total volume of 100 ul. 

Statistical significance was determined at 
the P «05 level of confidence by employing 
Student's t-test, 

Toxicological evaluation—We determined 
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the ocular toxicity properties of d-ISO by 
conducting irritation and subacute ocular 
toxicity studies in New Zealand White rab- 
bits. We performed the irritation test in the 
manner described by Draize.'? To determine 
the subacute ocular toxicity, we instilled 0.1 
ml of 2.596, 5.0%, or 10.0% d-ISO or ve- 
hicle into the conjunctival sac of one eye 
each of male and female rabbits eight times 
daily for 21 days. Slit-lamp evaluations were 
performed prior to the first dose and then 
weekly throughout the study. Periodic phys- 
ical examinations were conducted and hema- 
tologic and serum chemistry values were de- 
termined prior to the first dose and immedi- 
ately before the end of the study. After a 
careful gross examination at necropsy, se- 
lected organs were weighed and representa- 
tive tissues from all major organs were fixed, 
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sectioned, stained, and evaluated microscozc- 
ally. 


RESULTS 


Comparative effects of d- and dl-ISC - 
INTRAOCULAR PRESSURE AND PUPIL SIZI 
We determined the effects of d- and d/-1- C: 
on normal and elevated IOP and pupil sze 
two, four and six hours after topical ap li- 
cation to the eye. 

di-ISO produced highly variable reduc- 
tions in normal IOP, with no clear concu 
tration-response relationship, and somew na! 
less variable reductions in water load cle 
vated IOP, with a concentration-respo sv 
effect apparent over the lower range of con 
centrations employed (Fig. 1). The effect oi 
dl-ISO on IOP was usually maximal ‘a: 
hours after topical drug application wit: : 
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Fig. 1 (Seidehamel, Dungan, and Hickey). Effects of various concentrations of dl- 
ISO on normal IOP (top) and water load elevated IOP (bottom) in unanesthetized 
rabbits two, four, and six hours after topical drug application to the eye. Reductions 
in [OP are mean values + S.E. (vertical lines) derived by comparing drug-treated to 
contralateral, saline-treated eyes. PRE denotes pretreatment values; percent of drug 
concentrations are indicated. Six rabbits were tested at each concentration. 


1020 


definite decline in activity by four hours. 
Pupil diameter was not affected by dl-ISO 
in these experiments. 

The extent of reduction of normal IOP by 
d-ISO was similar to that of di-ISO, while 
the reduction of elevated IOP by d-ISO was 
approximately twice that of dl-ISO (Fig. 2). 
Reductions of elevated IOP by the d-isomer 
(Fig. 2) were clearly related to concentration 
over the range of 0.069 to 4.4%, were near 
maximal two and four hours after topical 
drug application, declined by six hours, and 
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were not accompanied by changes in pupil 
diameter. Approximately tenfold greater con- 
centrations of d-ISO than of dl-ISO were 
required to elicit comparable intermediate 
reductions (4 to 6 mm Hg decreases) in 
IOP. Neither the isomer nor the d/-mixture 
significantly affected IOP of contralateral 
saline-treated eyes in the same animals. 

We examined the onset time for reduction 
of normal IOP by using time intervals of 
10, 20, 30, and 60 minutes after drug appli- 
cation. d/-ISO (3.0%) did not significantly 


AN V /^ \ } N 


1.176 4.4% 8.8% 


) 246 /[246{246]/246 [246 
PRE PRE PRE PRE PRE 


HOURS AFTER TOPICAL d-ISO APPLICATION 


Fig. 2 (Seidehamel, Dungan, and Hickey). Effects of various concentrations of 
d-1SO on normal JOP (top) and water load elevated IOP (bottom) in unanesthetized 
rabbits two, four, and six hours after topical drug application to the eye. Reductions in 
IOP are mean values + S.E. (vertical lines) derived by comparing drug-treated to 
contralateral, saline-treated eyes. PRE denotes pretreatment values; percent of drug 
concentrations are indicated. Six rabbits were tested at each concentration. 
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reduce IOP at any of these time intervals, thus the two effects of d/-ISO were in-ep- e 
whereas an equimolar concentration (4.4%) arable. No appreciable effects on mean -y> 
of d-ISO significantly lowered IOP at 30 temic arterial blood pressure were noted \ 11 - 
and 60 minutes (Fig. 3). di-ISO. 

HEART RATE AND BLOOD PRESSURE—dl- d-1SO, unlike di-1SO, did not differ «i^ 
ISO applied topically to the rabbit eye nificantly from saline vehicle in its efec- 
eliated pronounced tachycardia which was on either heart rate (Fig. 4) or blood į «- 
rapid in onset (<< 5 minutes), reached max- sure when applied to the eye at conceir'r = 
imal values after 15 to 30 minutes, and had tions as high as 17.6%, a concentration ù 
declined somewhat by 60 minutes after drug d-ISO fourfold greater than that ca: 
application (Fig. 4). The degree of tachy- maximal reduction in IOP (Fig. 2). 
cardia was drug-concentration dependent, be- Pharmacologic aspects of the IOP uc’? 
ginning at a minimally effective concentra- of dl-JSO—Errecr OF REPEATED Los S 
tion of 0.03%. This concentration was the d-ISO (4.4%) was applied topically t t: 
same as that required to elicit minimally same eyes of unanesthetized female ra b- 
significant reduction in IOP (Fig. 1), and on each of four successive days. On dass : 

2, and 3, second and third doses of d 1$: 

0 Om ree] were applied three and six hours afte- í 
^T initial dose. One dose only was appliel :: 

^ day 4. Drug applications to each treated c 
1 di-1SO (3.0%) thus totaled ten. The differences in (^ 
between drug-treated and  contrala e. 

saline-treated eyes were determined ty, 


N hours after each daily initial dose (Fig ^ 
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d-ISO-induced reduction in IOP was coy 
parable on the second, third, and fourth d::; 
of treatment to that on the first day. Int . 
ocular pressure values returned compete : 
to pretreatment levels within each 24 hc: : 


period, Thus, sensitivity of the TOP ss ster 
IN to d-ISO was not significantly affected | 
the repeated daily drug applications. 


BETA-ADRENERGIC BLOCK ADE——5otalo' f s! i 
1999), a beta-adrenergic blocking ageri, 
9 was applied topically to both eyes of rib v 


| 10 20 30 60 one hour prior to topical applications o. . 
PRE 


ISO and saline to contralateral eyes of - : 
same rabbits. Water load elevated 1O ' 


MINUTES AFTER TOPICAL measured before, and two and four nov 
after, d-ISO treatment. 
DRUG APPLICATION Sotalol (2.096) markedly attenuatec I¢ 


Fig. 3 (Seidehamel, Dungan, and Hickey). Com- reduction by d-ISO (1.196 and 4.466) (1^. 
p^rative effects of equimolar concentrations of dl- 6). Thus, only small reductions resul'ec 


and d-ISO on normal IOP in unanesthetized rab- | A Me 
bits 10, 20, 30, and 60 minutes after topical applica- the eyes pretreated with sotalol as compa" » 
tion to the eye. Reductions in IOP are mean values to the non-pretreated eyes. 

+ S.E. (vertical lines) derived by comparing drug- Toxicology—There were no signs ori. : 
t ‘Te € i - * . ‘ . . . : eq: < 
reated to contralateral, saline-treated eyes. PRE lar irritation in any of the rabbits vtilizet - 
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Fig. 4 (Seidehamel, Dungan, and Hickey). Comparative effects of various con- 
centrations of di-ISO, d-ISO, and saline on heart rate in unanesthetized rabbits 5, 15, 
30, and 60 minutes after topical application to the eye. Heart rate (ordinate) indicates 
change from pretreatment value (PRE). Vertical lines are S. E. mean values obtained 
from four to five drug-treated rabbits and eight saline-treated rabbits. 


a 8 8 
l Fig. 5 (Seidehamel, Dungan, and 
Hickey). Effects of d-ISO (4.496) 
on water load elevated IOP two 


DAY 1 DAY 2 DAY 3 DAY 4 hours after a daily initial dose ap- 
plied topically to eyes of unanes- 
thetized rabbits. Second and third 
doses of d-ISO were applied three 
and six hours after the initial dose 
on days 1, 2, and 3. IOP reductions 
are mean values + S.E. (vertical 
lines) derived by comparing drug- 


treated to contralateral, 
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treated eyes. PRE denotes pretreat- 
ment values. Four rabbits were 
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toxicity study, transient episodes of slight 
conjunctival redness occurred in all groups, 
including controls. The rabbits dosed with 
d-1SO all developed a yellow-brown discol- 
oration of the haircoat around the treated 
eye and external nares, probably due to oxi- 
dation products of the drug, but there were 
no compound-related systemic side effects. 
There were no distinct or consistent com- 
pound-related changes in the hematologic or 
serum chemistry values, and we saw no com- 
pound related alterations at necropsy or in 
the tissues examined microscopically. 
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Fig. 6 (Seidehamel, Dungan and Hickey). Effects 
of prior (one hour) topical application of sotalol 
(20%) on the ability of topically applied ISO to 
reduce water load induced IOP elevation in eyes 
of unanesthetized rabbits. Reductions in IOP are 
mean values + S.E. (vertical lines) derived by 
comparing drug-treated to contralateral, saline- 
treated eyes. PRE denotes pre- d-ISO treatment 
values. Six rabbits were tested in each group. 
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DISCUSSION 


Agents currently available for the t-ea. 
ment of glaucoma lack pharmacologic spe 
cificity for the biologic system(s) reguli 'i:. 
IOP and hence elicit responses that resv't ^: 
undesirable side effects. Data presented ir th ~ 
report indicate that the d-form of ISO is = 
uniquely specific agent for reducing 1D" 
Because of its specificity, d-ISO should offe 
several advantages over current drugs in tix 
treatment of glaucoma: it has no pupil actr.^ 
and could therefore be used without fer c. 
initiating a glaucoma attack in patients wii" 
narrow-angle glaucoma; its predicted lack o 
vasoconstrictor properties would be bere 
ficial, particularly in aphakic eyes, where \ asc 
constrictor action may lead to retinal a^ 
choroidal ischemia® and maculopathy'*; an 
the absence of cardiac stimulation after tc: 
ical application to the eye would perm't it~ 
use in cardiac or elderly glaucoma patients 
or both. Furthermore, in other studies we 
have further demonstrated that d-ISO is ès 
effective in reducing IOP in pigmented eve: 
of Belted Dutch rabbits as in the nonpig 
mented eyes of New Zealand White rabbits 
Thus, the drug's activity in man might not bc 
compromised by the degree of iris pigmenta 
tion as reported with other widely used anti 
glaucoma drugs.!97 

Greater concentrations of d-ISO than oi 
di-ISO were required to reduce IOP in ra^ 
bits since d-ISO was probably a much les- 
potent beta-adrenergic stimulant than d7-: 8C 
and the IOP action of d-ISO was apparent 
mediated by beta-adrenergic stimulation be 
cause its activity was markedly reduced ‘r 
the presence of sotalol. Others reported thr 
beta-adrenergic receptors may mediate IO] 
reduction.*®*? Tt is not clear, however, wh: 
the maximal reduction in TOP elicited hy 
d-ISO exceeded that obtainable with d/-[S¢. 
when both forms elicited the same max'm: 
responses in other beta-adrenergic pharma 
cologic systems in our laboratory (unpub 
lished observations). The drugs in solutior 
should not differ in physical-chemical prc? 
erties (e.g., lipid solubility) since these pron 
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` erties should be identical for d- and l- 
isomers?? and hence for the d- and di-forms. 
However, other pharmacologic effects of the 
drugs, such as local vasodilation, could con- 
trol their availability for ocular penetration 
which might, in turn, determine their relative 
activities on IOP. The greater maximal effect 
“òf d-ISO on IOP portends potentially 
greater clinical efficacy in glaucoma than is 
attained with d/-ISO. 

In man, IOP reduction after a single 
topical dose of dl-ISO to the eye lasts for up 
to 48 hours in glaucomatous as well as nor- 
mal eyes.*9 The present studies in rabbits 
show that d-ISO acts at least as long as dl- 
ISO; therefore, d-ISO should, like d/-ISO, 
have a long duration of action in man. 
Whether d-ISO 1s indeed effective in lower- 
ing IOP in man must be clinically estab- 
lished ; however, since d/-ISO is active in this 
regard,** and because d-ISO should have 
the same lipid solubility as di-ISO, d-ISO 
would probably penetrate the human eye and 
reduce IOP. 

To elicit a clear-cut specificity for effect on 
IOP in rabbits, d-ISO must be devoid of the 
l-isomer, a potent beta-adrenergic stimulant. 
Because optical rotation was not a reliable 
measurement of optical purity,"?* we used 
an appropriate biologic method sensitive to 
beta-adrenergic stimulants to establish d-ISO 
purity. Thus, we tested the d-ISO used in 
the present studies and found it was free 
from effects on heart rate when applied top- 
ically to the eyes of unanesthetized rabbits. 

Two of us (R.J.S. and K.W.D.) exam- 
ined Lepinephrine in the same IOP model 
used in these studies. The drug elicited a 
reduction of IOP similar in magnitude to 
that of d-ISO but was accompanied by my- 
driasis. Subsequent unpublished studies with 
d-epinephrine showed this form to be much 
less active on IOP than the /-form. Weekers, 
Delmarcelle, and Gustin* reported similar 
findings. Since the undesirable mydriatic 
property of /-epinephrine also occurs with 
d-epinephrine, the latter apparently does not 
offer an advantage in glaucoma therapy. 
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However, studies in our laboratory with the 
d-isomers of other more pharmacologically 
pure beta-adrenergic agonists, namely d-sot- 
erenol and d-salbutamol, indicate the latter 
compounds possess the same specificity for 
IOP and potential advantage in glaucoma 
therapy as demonstrated with d-ISO. 


SuMMARY 


d-Isoproterenol (ISO) applied topically to 
the rabbit eye specifically lowered intraocular 
pressure. Thus, it effectively reduced normal 
intraocular pressure and inhibited intraocu- 
lar pressure elevation induced by water load 
without causing other obvious local or sys- 
temic pharmacologic effects. By comparison, 
dl-ISO was pharmacologically nonspecific in 
that amounts required to reduce intraocular 
pressure also produced significant and 
marked tachycardia. Furthermore, maximal 
intraocular pressure reduction was less with 
dl- than with d-ISO. Accordingly, and in con- 
sideration of reported clinical experience with 
di-ISO in glaucomatous man, the d-isomer 
should be the preferred form of ISO 
for treating glaucoma. d-ISO should offer 
advantages over any other topical medication 
used currently in the treatment of this condi- 
tion. Toxicity studies employing large, top- 
ical doses of drug in rabbit eyes showed that 
d-ISO was free from ocular irritation as well 
as systemic toxicologic effects and should be 
safe for controlled studies in man. 
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OCULAR MANIFESTATIONS OF JUVENILE 
RHEUMATOID ARTHRITIS 


Leo T. CnvrLAcx, Jr., M.D., Don C. BrgzNrANG, M.D., A. RosERT BeLLows, M.D, 
AND J. SYDNEY STILLMAN, M.D. 
Boston, Massachusetts ° 


Juvenile rheumatoid arthritis (JRA) is a 
chronic, progressive, crippling disease of 
childhood. Diamantberger first described the 
arthritic and systemic manifestations in 
1891, and George Frederick Still published 
a more widely known paper in 1897? How- 
ever, it was not until 1910 that Ohm? first 
noted the occurrence of iridocyclitis in this 
disease. Since then, in varying detail, the clin- 
ical individuality of the iridocyclitis of TRA 
was described.*!5 While most authors em- 
phasized the need for early detection and 
treatment, there has been no published study 
of the effect of regular periodic slit-lamp bio- 
microscopy and early treatment on the course 
of the ocular manifestations of JRA. We de- 
scribe our experience with 210 patients with 
JRA who were followed closely and regu- 
larly since 1963. Each patient participated in 
a long-term prospective study of the articu- 
lar and systemic, as well as ocular, manifesta- 
tions of JRA. 


SUBJECTS AND METHODS 


Approximately 325 patients with possible 
JRA were admitted to the long-term prospec- 
tive study. Of these, 210 patients had JRA, 
according to the criteria established by the 
American Rheumatism Association. Each pa- 
tient underwent a regular ophthalmological 
examination and the data were subjected to 
computer-type analysis. The higher incidence 
of iridocyclitis in the mono-pauciarticular 
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form of JRA has been recognized for many 
years" ?1139? ; therefore, aM cases of mono- or 
pauciarticular JRA, as well as all patients 
with a history of uveitis, were examined at 
least every three months. Patients with active 
iridocyclitis were seen as frequently as neces- 
sary. Children with the polyarticular form 
were seen at least once a year, or as needed. 
Examination consisted of best corrected vis- 
ual acuity at near and distance, color vision 
testing with H-R-R  pseudoisochromatic 
plates, tactile, Schigtz, or applanation tonom- 
etry, external examination, slit-lamp biomi- 
croscopy, direct or indirect ophthalmoscopy 
or both, and scleral depression. Perimetry 
studies, psychophysical and electroretino- 
graphic testing was done, if indicated. We 
followed the progress of children in the Bos- 
ton area while local ophthalmologists followed 
those outside the area. At least once a year, 
all patients received a complete clinical and 
laboratory evaluation. 


RESULTS 


There were 36 (17.2%) cases of iridocy- 
clitis in 210 cases of definite JRA (Table 1). 
There was a 5:1 preponderance of females 
to males in the uveitis group compared to the 
2.5:1 ratio in the nonuveitis group; the size 


TABLE 1 


INCIDENCE OF IRIDOCYCLITIS IN JUVENILE 
RHEUMATOID ARTHRITIS 


Male Female Total 


No. %* No % No. 49, 





Nouveitis 49 22 125 78 174 100 
Uveitis 6 17 30 83 36 100 
Total 55 26 155 74 210 100 





* & refers to row subtotal. 
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TABLE 2 
TYPE OF ARTHRITIS IN POPULATION 


Loc Aààà———E^E———————— ——————O———— ———————— M —————— A ————— 


With Uveitis 


Onset Course 
No. 

Insidious Monoarticular 28 
Insidious Oligoarticular 
Insidious Polyarticular 5 
Sudden Systemic 2 
Uncertain 1 

Total 36 


of the male and female samples was not con- 
sidered, Eleven percent of the male popula- 
tion (55), and 19% of the female population 
(155) had uveitis, with a ratio of 1.8:1 cor- 
rected for the size of the samples. Charac- 
teristically, the onset of juvenile rheumatoid 
arthritis was insidious (78.1%) (Table 2). 
Patients with the mono-pauciarticular form 
of the disease comprised 78% of all patients 
with uveitis. Those patients with the poly- 
articular or systemic onset were less likely 
to develop iridocyclitis. Mono-pauciarticular 
patients represented only 39.5% of the total 
population, but comprised 78% of the uveitis 
cases. 

Sixty-one percent of the uveitis population 
entered the study with a noncontributory oc- 
ular history (Table 3). A positive history of 
uveitis (39%) reflected the number of estab- 
lished JRA cases with diagnosed uveitis re- 
ferred to the study. However, 67% of those 
patients who had uveitis before or during the 
study had evidence of uveitis on entry. Thus, 
in 28% of the patients uveitis was detected 
for the first time on entry. The ophthalmic 
evaluation was an integral part of the first 
evaluation of the patient, supported by the 
fact that 42% of the patients had active dis- 
ease on entry. Seventeen of the 21 cases that 
were inactive on entry became active during 
the course of the study. Ophthalmologists 
outside the hospital detected uveitis in only 
three of these patients, The high rate of de- 
tection of previously unsuspected uveitis at 





Entire Groun 


Without Uveitis 


% No. % NO. 
78 55 32 83 39 5 
14 76 44 81 38.6 
6 34 19 36 17.1 
2 9 5 10 1.8 
100 174 100 210 100 


the time of initial examination, as well a~ t^; 
equally high rate of discovery of the no: 
cases of uveitis and flares of activity in ac ic +- 
cent cases, points out the desirability o) ti. 
hospital-based, multispecialty approach tc t% 
disease and the need for regular frequen’ cs- 
ular examinations. 

Sixty-nine percent of the children r^ 
uveitis developed arthritis before 4 years «- 
age (Table 4). This was in striking contras 
to the nonuveitis group in which there was 
no single age group between birth anc 16 
years with a higher attack rate of arthritis. 


TABLE 3 
TIME OF DIAGNOSIS OF UVEITIS 


MANA rr iii NAM e iii ei MAP m — 





History NO. í 
At Entry into Study 
Negative for any ocular disease 22 61 
Positive for uveitis 14 39 
Evidence of uveitis on initial ocular 
examination 
Negative 12 33 
Positive 24 67 
Activity of uveitis 
Inactive 21 58 
Active 15 42 
After Entry into Study 
Inactive on entry 21 55 
Active later 17 47 
Detected in clinic 13 35 
Detected elsewhere 3 s 
11 


Inactive throughout 4 
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TABLE 4 
AGE AT ONSET 
Arthritis in Patients | Arthritis in Patients pies : 
Age Who Developed Uveitis Without Uveitis Eves i anent By Nge 
(yrs) ———— 
No. 05 No. % No. VA 
rm. — Birth-2 17 47 8 5 3 8 
2—4 8 22 26 15 4 11 
4-6 1 3 19 li e5 14 
6-8 1 3 22 13 2 T 
8-10 4 11 13 7 3 8 
10-12 2 6 32 18 5 14 
12-14 0 0 27 16 0 0 
14-16 3 8 19 {i 3 8 
16-20 0 0 7 4 6 16 
20+ 0 0 0 0 5 14 
Total 36 100 173 100 36 100 


Only 19% of the patients developed uveitis 
before the age of 4 years; therefore, arthritis 
will bring these children into a medical com- 
munity. Most of the children who developed 
uveitis were preschoolers and not subjected 
to regular school vision tests. They were not 
likely to verbalize visual disturbances. Their 
parents were usually prepresbyopics who 
would not contact an ophthalmologist. 
Thirty percent of the patients with definite 
JRA developed their uveitis after the age of 
16 (Table 4). There was no mention in pub- 
lished reports of the risk of developing uve- 
itis late in this disease. Our data suggest that 
late appearance of uveitis is not infrequent. 
Most published reports emphasized the 
asymptomatic nature of the onset of ocular 
inflammation; in our series, 56% fell into 
this group. However, 44% had one or more 
identifiable signs or symptoms (Table 5). 
In order of decreasing frequency, red eye, 
ocular pain, decreased visual acuity, and 
photophobia were identified. The iridocy- 
clitis was as often monocular as binocular. 
Most published reports about uveitis in 
JRA stressed the importance of early detec- 
tion; however, the inflammation was difficult 
to control once detected. Many papers cited 
an incidence of serious complications and se- 
vere visual acuity loss as high as 5096.53 15 


We rapidly controlled 3996 of the episodes, 
with complete clearing of signs and symp- 
toms of ocular inflammation (Table 6). How- 
ever, an equal number (4196) required more 
than six months of intensive treatment. In 
these cases, we administered dexamethasone, 
0.196 in both eyes, every hour during waking 
hours, plus the ointment form at bedtime, as 
well as atropine, twice daily. In a few cases, 
we administered subtenon's injections of cor- 
ticosteroids or systemic corticosteroids with 
no radical change in the manifest degree of 
inflammation. These results were certainly 
consistent with many published reports of 


TABLE 5 
MODE OF PRESENTATION OF UVEITIS 


No. % 
Symptom 
Pain 8 22 
Decreased vision 6 17 
Photophobia 3 8 
Headache 2 6 
Sign 
Red eye 9 25 
Anisocoria 1 3 
Completely asymptomatic 20 56 
One symptom or sign 8 22 
More than one symptom or sign 8 22 
Monocular 19 53 
Binocular 17 47 
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TABLE 6 


RESPONSE OF UVEITIS TO CORTICOSTEROID 
AND MYDRIATIC-CYCLOPLEGIC TREATMENT 


: P No. of 
Clearing Inflammation Encodes % 
Rapid (less than 3 mo) 16 39 
Slow (3-6 mo) 4 10 
None (more than 6 mo) 17 41 
Uncertain " 4 10 


treatment failures in this disease but our re- 
sults were not discouraging. The complica- 
tions encountered in this group (Table 7) 
included posterior synechiae, visual acuity 
loss, and cataract as the most frequent. Many 
of these eyes had more than one complica- 
tion; cataract, band-shaped keratopathy, vis- 
ual acuity loss, and posterior synechiae were 
present concurrently in many eyes. However, 
the incidence and severity of band keratopathy 
and cataract in this group were less than the 
often published 50% figure in many re- 
ports; sse 

The visual acuity loss was greater than 
20/200 in only ten eyes. Our close, regular 
patient care approach led to a significant de- 
crease in the incidence and severity of ocular 
complications when compared with other 
series (Tables 7 and 8). Our regimen of 
corticosteroids and mydriatics, although not 
the ideal treatment, was effective. 

In addition to the inflammatory ocular 
manifestations of JRA, there were drug- 
related ocular problems. Hydroxychloroquine 
and chloroquine were often used (Table 9). 
Prior to the availability of hydroxychloro- 
quine, chloroquine was used; later, all these 
patients received hydroxychloroquine. We 
found one case of hydroxychloroquine cho- 
rioretinopathy among the 36 uveitis patients, 
an 18-year-old woman who received chloro- 
quine for one year. Over the next 5.3 years, 
she received 424 g of hydroxychloroquine. At 
age 24, macular pigmentation with a crescent 
of pigment rarefaction was noted and we 
found broken ring scotomata in the central 
field. 
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TABLE 7 
INCIDENCE OF UVEITIS COMPLICATIONS 
"e No. of (i 
Complication Eyes ; 
Posterior synechiae 27 3é 
Visual acuity loss 16 2 
Cataract 16 oo ty 
Glaucoma 10 5 
Band keratopathy 9 13 
Phthisis bulbi 7 1( 
Anterior synechiae 2 3 
Iris atrophy 2 Z 
Papillitis t 1 


Thirty percent of all JRA patients receive 
systemically administered corticoster. `c- 
Fifty-seven percent of the patients with ^. 
itis received corticosteroids systemically, b." 
only 17% for uveitis treatment; the resi : 
the group received them for JRA treat er 
Use of systemic corticosteroids in the | R 
treatment group was associated with poste ”i:. 
subcapsular lens opacification in many p- 
tients. 

The results of surgical treatment of uve 
itis complications were compiled (Table 10>. 
We performed none of the surgery. De:pit¢ 
the lack of detail about technique, the ur: 
formly poor results suggest that no one tecn- 
nique of cataract extraction was clearlv sv 
perior. Because many of the patients hac. L- 


TABLE 8 


LOSS OF VISION DUE TO UVEITIS COMPLICATIONS 
DURING THE STUDY 


Visual Acuity No. of Eyes 





20/40—20/60 
20/60-20/80 
20/80-20/100 
20/100-20/200 
20/200-20/400 
Counting fingers 
Hand movements 
Light projection 
Light perception 
No light perception 


BO CO pea ma a O COD RA m Aa 


Total 


i 
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TABLE 9 
DRUGS USED IN ARTHRITIS TREATMENT 
Uveitis No Uveitis 
Male Female Male Female 
No. % No. % No. % No. % 

Prednisone 1 17 12 40 10 19.6 52 34.9 
Corticotropin 0 0 3 10 e 
Hydroxychloroquine 4 67 17 57 29 56.9 89 59.7 
Chloroquine 1 17 10 6 11.8 24 16.1 
Gold Au 198 1 17 13 8 19.5 


15.7 29 s 


lateral uveitis complications, this group prob- 
ably had particularly severe disease. These 
patients needed help, but frequently benefited 
little from surgery. 

Three of 36 patients with uveitis had symp- 
tomatic keratoconjunctivitis sicca with posi- 
tive Schirmer tests. This association with 
JRA was described previously.?? 


DISCUSSION 


The iris and ciliary body are the principal 
tissues involved in the uveitis of JRA. This 
consensus, however, is based on clinical im- 
pression, not histopathology, since there 1s no 
published study of the histopathology of this 
ocular disease. Only one of our patients had 
posterior segment involvement; in this par- 
ticularly acute iridocyclitis, papillitis devel- 
oped. We administered large doses of sys- 


temic corticosteroids, and hospital bed rest, 
before the inflammation subsided. Fortunate- 
ly, this patient regained visual acuity of 
20/20. We dilated and examined several eyes 
of our patients with indirect ophthalmoscopy 
and scleral depression during active anterior 
segment inflammation. No foci of posterior 
inflammation were found. One study!? de- 
scribed inflammatory cells in the retrolental 
vitreous body, another! a single choroidal 
focus of inflammation, and another’? a cen- 
tral retinal scar. All other studies implied that 
the posterior segment was not involved in 
JRA uveitis. 

The incidence of iridocyclitis in JRA varies 
only slightly from one study to another. 
Eight to 24% is the range in several stud- 
1es,9101248 with most favoring 10%. The in- 
cidence of uveitis in our patients was some- 


TABLE 10 
SURGICAL RESULTS 


Case No., Eye Surgical Procedure Best Postoperative Visual Acuity 
1, ? Cataract extraction, 1971 Light projection, 1973 
2, R.E. Cataract extraction, 1971 20/100, 1973 
L.E. Cataract extraction, 1972 20/50, 1973 
3, R.E. Cataract extraction, 1965 20/200, 1973 
L.E. Cataract extraction, 1966 15/200, 1973 
4, R.E Iridectomy, 1961 
Cataract extraction, 1967 Light perception, 1973 
LE. Iridectomy, 1961 
Cataract extraction, 1967 No light perception, 1973 
5, RE Cataract extraction, 1950 
Filtering surgery, 1953 13/200, 1973 
L.E. “Scraping of cornea,” 1940 No light perception 
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what high (17.2%). This is only partially 
explained by the high incidence (39.5%) of 
mono-pauciarticular arthritis in our series. 
Other investigators reported a 34.395? and 
30.890?! incidence of mono-pauciarticular dis- 
ease. Recent studies9797945 stressed that the 
incidence of iridocyclitis is much higher 
(2996) in the mono- and pauciarticular form 
than in the polyargicular form of the illness. 
This reverses an earlier clinical impression!$ 
that patients with chronic polyarthritis had 
more ocular complications. Arthritis preceded 
the uveitis in 32 of 36 cases (89%). This is 
similar to published reports9^!936 showing 
that 75 to 88% of the patients developed 
iridocyclitis two months to 12 years after the 
onset of the arthritis. In three of our 36 
cases, the uveitis and the arthritis appeared 
simultaneously, but the uveitis preceded the 
arthritis in only one patient. Although un- 
usual, several case reports documented the 
occurrence of uveitis prior to the arthri- 
tis. ^ 9:196,17,22 

In most children, the iridocyclitis is a 
quiet, chronic, insidious anterior segment in- 
flammation that produces few  symp- 
toms.^9197 Tn published reports,^? only 12 
to 2596 of the patients with uveitis presented 
with symptoms of severe pain, redness, and 
photophobia. However, in our series, 44% of 
the patients had one or more recognizable 
presenting signs or symptoms (Table 5). 

There was no parallel between the activ- 
ity of the iridocyclitis and the joint disease. 
This confirms similar findings in earlier re- 
ports,^9139* Laboratory studies were not 
helpful in detecting or managing the irido- 
cyclitis of JRA.” 

In some series, complicated cataracts®2%17 
and band keratopathy!9/" were present in 
50% of the children with iridocyclitis and 
JRA. In most series,!:5 these complications 
were present in slightly less than 5096 of 
children. In our series (Table 7), 22% of 
afflicted eyes developed cataracts and only 
1396 developed band keratopathy. In view 
of the long follow-up period for most of 
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our patients (mean follow-up time for pa- - 
tients with uveitis is 6.3 years), these data 
are significantly better than other publishec 
data. 

The incidence and degree of visual loss *: 
difficult to ascertain from most publishe: 
studies; in 1950, 52% of the patients wi! 
iridocyclitis and JRA were largely incavaci-7 
tated, with visual acuities of 0 to 20/120 ir 
their better eyes. Forty-eight percent hac fu! 
functional visual capacity. A more recen 
study’ indicated that “visual loss did not ce 
cur in patients referred without visual loss,’ 
but data as to length of follow-up were mis» 
ing. In our series, 78% of the eyes hai * 
loss of vision during the study; of the ra 
tients (2295) who experienced loss of ist: 
acuity during the study, ten of 72 eyes h) 
visual acuity less than 20/200. The lower v - 
cidence of complication in our group 's : 
significant improvement. However, the fre 
that a significant number of eyes stil ce 
velop incapacitating visual acuity loss ‘nd: 
cates that further improvement in treatiuei. 
is necessary. 

Treatment of iridocyclitis in JRA centers 
about the use of corticosteroids and mydri- 
atics. Corticosteroids are most frequently 
used topically but they have been adminis- 
tered by means of a subtenon’s injection. 
They are also given orally. In most stud- 
1es,9:1515/7 there is little treatment detail, Ir 
our group, 39% of the eyes responded rap- 
idly to treatment but 41% showed no sig- 
nificant response over a six-month period, 
despite steadily increasing the dose of cor- 
ticosteroid. These results indicate the neer 
for an alternate therapeutic modality. Cor- 
ticotropin (ACTH)?* and cyclophospha- 
mide? have been used successfully to ireat 
this form of iridocyclitis. Neither of these 
drugs could be used as an alternative to cor- 
ticosteroids in this young population. Unti: 
a safe, more effective drug is found, carefu' 
follow-up of each case and use of corticc- 
steroids topically, and occasionally systeni- 
cally, 1s the best therapy, since it can prevent 
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N serious visual acuity loss and other complica- 
tions in better than 80% of the patients with 
4ridocyclitis. 

The community physician is vital to the 
success of the management of JRA by a mul- 
tispecialty group. Since a hospital-based pro- 
gram alone cannot meet the needs for con- 
inuing care of nonlocal patients, the family 
physician or pediatrician and the local com- 
munity ophthalmologic specialist provide 
much of the day-to-day medical care. This is 
as true for ophthalmologic needs as it is for 
medical and orthopedic needs. Such an asso- 
ciation offers the patient a significantly better 
chance for good health. 


SUMMARY 


We followed 210 cases of juvenile rheuma- 
toid arthritis closely for eleven years. Thirty- 
six of the 210 patients (17.2%) developed 
iridocyclitis. Iridocyclitis was seen most fre- 
quently in young female patients (0 to 4 
years) with the monoarticular or pauciartic- 
ular form of the arthritis. However, 30% of 
the patients developed uveitis after 16 years 
of age. Although 61% of patients had a non- 
contributory ocular history on entry, 42% 
had active uveitis on entry. Our approach was 
effective in detecting uveitis in new cases and 
exacerbations of uveitis in established cases. 
Forty-four percent of patients with uveitis 
had one or more identifiable signs or symp- 
toms, such as red eye, ocular pain, decreased 
visual acuity, or photophobia, in order of de- 
creasing frequency. Even after early detec- 
tion and prompt treatment, 41% of cases of 
uveitis did not respond to more than six 
months of intensive topical treatment with 
corticosteroids and mydriatics. Despite this, 
there was a dramatic decrease in the 50% in- 
cidence of blinding complications of uveitis 
cited in earlier studies. Cataract and band 
keratopathy occurred in only 22 and 13% of 
our group, respectively. We used chloroquine 
or hydroxychloroquine in 173 of 210 cases 
and found only one case of chorioretinopathy 
attributable to these drugs. Systemically ad- 
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ministered corticosteroids were used in 75 of 
210 cases; a significant number of posterior 
subcapsular cataracts was found. 

Typical keratoconjunctivitis sicca devel- 
oped in three of the uveitis cases. This asso- 
ciation with uveitis and JRA was not noted 
previously. ° 

Surgical treatment of cataracts, band kera- 
topathy, and glaucoma achieved uniformly 
discouraging results, 
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VISUAL PARAMETERS ASSOCIATED WITH RECOVERED 
RETROBULBAR OPTIC NEURITIS 


RoNALD M. Burpee, M.D., AND PAMELA F. GALLIN, B.A. 
St. Louis, Missouri 


Acute retrobulbar optic neuritis generally 
produces decreased visual acuity and color 
desaturation associated with a central sco- 
toma. The majority of these patients will re- 
cover normal vision (whether treated or not). 
Clinically, these patients have normal visual 
acuities and normal kinetic fields, but com- 
plain of characteristic visual difficulties. Bird 
and associates! recently correlated the diffi- 


culty that some of these patients experience in 


determining the appropriate exit on the Lon- 
don Underground (subway) with the pres- 
ence of an induced Pulfrich phenomenon.? 
The Pulfrich effect is secondary to a delay in 
sensation time, that is, a delay between 
stimulation and sensation that causes a third 
dimensional movement of an object swinging 
in a plane. With respect to this effect, Frisen 
and associates? recently emphasized that the 
presence of an induced Pulfrich phenomenon 
may be the most sensitive readily available 
clinical test to demonstrate the existence of a 
previous optic nerve lesion in a patient with 
normal vision. Similarly, complaints of un- 
equal brightness and color desaturation may 
easily be elicited in some individuals by ap- 
propriate questioning, and the presence of 
specific acquired color vision deficits were 
purported to correlate with specific anatom- 
ical lesions, that is, retina vs. optic nerve.* 
We studied certain subjective and objec- 
tive visual parameters in a series of patients 
with normal or nearly normal vision who re- 
covered from retrobulbar optic neuritis yet 
complained of visual defects. We discuss the 
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results and the clinical and physiologic sig- 
nificance of these findings. 


SUBJECTS AND METHODS 


Patients who had had a previous attack of 
retrobulbar optic neuritis, either "idiopathic" 
or associated with known disseminated scler- 
osis, were selected from the files. Patients 
who did not clearly belong in one of these two 
groups were excluded. Twelve patients re- 
turned for ophthalmologic testing. 

One of us examined all patients and per- 
formed the following tests: visual acuity 
(Snellen notation) ; pupillary responses with 
special attention to the presence of an affer- 
ent pupillary defect; color vision | testing 
(Farnsworth-Munsell 100-hue test: Farns- 
worth Dichotomous D-15 tests initially used 
in conjunction with the 100-hue) ; pendulum 
test for induced Pulfrich phenomenon ; kine- 
tic fields (Goldmann perimeter) ; 0 to 180° 
static perimetry ; decay time of positive after- 
image in each eye after a 15-minute minimum 
dark adaptation with both eyes patched ; and 
ophthalmoscopic examination with special at- 
tention to the optic nerve head. 


RESULTS 


Adequate data were available on nine of 
12 patients. Eight of the nine patients were 
women aged 22 to 47 years, and the ninth ` 
patient was a 26-year-old man. Five of the 
eight patients were 30 years old or younger. 
The right eye was involved in eight of nine 
cases. All patients were examined at least six 
months after the retrobulbar optic neuritis 
attack (Table). 

Visual acuity—Eight patients had normal 
visual acuities that were essentially equal in 
both eyes. The ninth patient had shghtly de- 
creased vision on the involved side. 

Pupillary reactions—All pupils were equal 
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TABLE 
PERTINENT VISUAL PARAMETERS 

Case No., isual : Involved Afferent Color Pulfrich Static Afteri Opt'c 

Sex, Age Visual Acuity bye Pupillary Defect Vision © Phenomenon Perimetry Afterimage Atrophy 

1, M, 26 R.E, 20/25 R.E. Absent Normal Absent Decreased Shorter Abse t 
L.E. 20/25 sensitivity 

Z.F, 22 R.E. 20/20 R.E. Present Normal Present Decreased Shorter Prerent 
L.E. 20/20 sensitivity 

3, F, 41 R.E. 20/20 RE, Absent Green Absent Decreased Shorter Preze :t 
L.E. 20/20 defect sensitivity 

4, F, 29 R.E. 20/2) RE. Present Green Inconsistent Decreased Equal Prese^t 
L.E. 20/20 defect result sensitivity 

5, F, 38 R.E. 20/20 Decreased 
L.E. 20/15 L.E. Absent Normal Absent sensitivity Shorter Absen, 

6, F, 47 R.E. 20/30 R.E. Present Red-green Inconsistent Decreased Inconsistent ^ Preseac 
L.E. 20/20 defects result sensitivity result 

7, F, 30 R.E. 20/20 RE. Absent Normal Present Decreased Shorter Absert 
L.E. 20/20 sensitivity 

8, F, 30 R.E. 20/15 RE. Present Normal Present Decreased Equal Presens 
L.E. 20/20 sensitivity 

9, F, 30 R.E. 20/20 R.E. Present Normal Present Decreased Shorter Absert 
L.E. 20/20 sensitivity 


in size, and reactive directly and consensually 
to light and accommodative stimuli. Although 
all patients had had an afferent pupillary de- 
fect associated with the acute phase of their 
illness, only five patients demonstrated this 
phenomenon at the time of testing. 

Color vision——The | Farnsworth-Munsell 
100-hue test was completed for each eye. Six 
patients had normal color vision in both eyes. 
Two patients demonstrated a green defi- 
ciency, and one patient had a red-green de- 
fect in the involved eye. 

Pulfrich bhenomenon—Of the seven pa- 
tients who demonstrated a consistent re- 
sponse, five demonstrated the presence of an 
induced Pulfrich phenomenon, that is, the 
subjective impression of a pendulum swing- 
ing in a flat plane that transcribed an ellipti- 
cal arc. 

Kinetic fields-—Kinetic perimetry per- 
formed on a Goldmann perimeter was nor- 
mal in all patients to I,e and Ie test objects. 

0 to 1809 static perimetry—All patients 
uniformly demonstrated a decrease in bright- 
ness sensitivity to light stimuli in the para- 
foveal and paramacular areas with a normal 
peak sensitivity at the fovea (Figure). 

Dark adaptation—All patients were dark 
adapted for 15 minutes in a dark room with 
bilateral patches. The patch was removed 


from the right eye, and a strobe light wa- 
flashed directly into the eye from 18 to 2" 
inches away. The decay time was measu-e'i 
from the initiation of the flash until the pc ~i 
tive afterimage faded without reinforcemteat 
In six of the nine patients, the decay time 
was shorter on the involved side, in two pa- 
tients it was of equal length, and in one 
patient the results were inconsistent. 

Ophthalmoscopic examination—live of 
nine patients demonstrated some degree of 
optic atrophy, determined by a decrease in thic 
number of small capillaries crossing the disk 
margin (Kestenbaum’s sign)? and nerve 
fiber dropout.® 

Two of the nine patients (Cases 2 and 9) 
voluntarily stated that the image of the unin- 
volved eye was brighter than that produced 
by the involved eye. One patient (Case 1) 
complained of an unusual sensation from his 
involved eye, “like a glare but not quite.” 
The other patients could only inconsistently 
recall brightness defects, but they all felt that 
there was something different about the per- 
ception from their involved eye. 


DISCUSSION 


The residual static field defects docu- 
mented in all of our patients with previovs 
bouts of retrobulbar optic neuritis are cer- 
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Figure (Burde and Gallin). A, 0 to 180? static profile of an involved right eye demonstrating a normal 
peak sensitivity with a decrease in sensitivity 10° nasal and 15° temporal to fixation. B, 0 to 180? static 
profile of an uninvolved left eye of the same patient. C, This is a superimposition of A, the 
right field (solid line), on B, the left field (broken line), with reversal highlighting the differential 
sensitivity (shaded area). The area within the arrows (asterisk) denotes that the loss of sensitivity is 


usually 10? nasal and 15? temporal to fixation. 


tainly compatible with the nonspecific pa- 
tient complaints of brightness differences 
between the involved and uninvolved eye. 
Although there have been difficulties? with 
brightness during the recovery phase of 
retrobulbar optic neuritis (vision was better 
under subdued illumination), there is little 
information available with respect to this 
permanent residual defect. 

Similarly the subjective description of 
color desaturation without concomitant loss 
of hue discrimination as demonstrated by our 
patients indicates a loss of brightness modu- 
lation. Normal individuals can easily discrim- 
inate sequential hues with neutral density 
filters placed in front of their eyes. True 
color defects suggest more extensive damage 
and subjectively appear to correlate with the 
degree of optic atrophy. The presence of 
brightness defect can be rapidly detected by 
O to 180? static perimetry. 


A 


Many patients who have recovered from 
retrobulbar neuritis complain of difficulty in 
participating in sports with moving targets 
(tennis, baseball, and the like). Similarly, 
Bird and associates! pointed out that some pa- 
tients may have difficulty disembarking from 
a subway or driving a car, especially in judg- 
ments relating to parking. These phenomena 
are related to the presence of an induced 
“Pulfrich stereo-illusion.” Ordinarily this ef- 
fect is induced in a normal individual by 
placing a neutral density filter in front of 
one eye. The fact that this effect cannot be 
demonstrated in all patients despite the pres- 
ence of a quantitative brightness defect im- 
plies the need for a given minimal afferent 
defect before the Pulfrich effect becomes 
manifest. 

Afferent pupillary defects are a known and 
reliable indicator of optic nerve lesions. The 
fact that this defect is not a constant residual 
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defect in all patients who demonstrate in- 
creased brightness suggests that a certain 
level of permanent damage must be necessary 
before this defect can be demonstrated 
-grossly, even with the Levatin® swinging 
flashlight test popularized by Drews.'^ In- 
frared pupillography might be able to demon- 
strate more subtle defects than those observed 
clinically. ° 

Shorter afterimage decay times were 
found in the involved eye of most patients 
after a 15-minute dark adaptation test. This 
shorter decay time was predicted by J. Y. 
Lettvin (personal communications, summer 
1973). A shorter decay time is a finding en- 
tirely consistent with the theory of demyelin- 
ation leading to a transmission defect. The 
stimulus causes an equal change in the recep- 
tor elements in both eyes that induces a given 
number of signals to the ganglion cells. Quan- 
titatively fewer signals will get through the 
defective line for the same stimulus input, and 
therefore the afterimage will decay mere 
rapidly. 

All available clinical tests (color vision, 
pupilary reactions, and Pulfrich phenom- 
enon) require a specific, but not defined, 
amount of residual optic nerve damage, 
whereas static perimetry can demonstrate a 
minimal differential loss of sensitivity be- 
tween the two eyes. Thus, of the readily 
available tests, static perimetry seems to be 
the most sensitive method of determining the 
presence of residual damage to the ganglion 
cell axons. Many of the subjective difficulties 
that interfere with the normal functioning 
of these patients were alleviated in a few of 
our patients by placing a sunglass lens in 
front of the uninvolved eye, equalizing 


RETROBULBAR OPTIC NEURITIS, 


' Y 
o ó "s 
Í Li 


1037 | 
E" ‘3 
brightness input, and therefore neutralizing ^ — 
the induced Pulfrich effect. 4 
. d 
SUMMARY ; i 


Visual acuity, color vision, pupillary reac- E 
tion, induced Pulfrich phenomenon, kine E 
fields, static fields, afterimage testing, and. E. 
ophthalmoscopic evaluation were studied in 14 
nine patients with a history of retrobulbar | 
neuritis. The most consistently reliable test — ' 
for determining the presence of an old optic - 
nerve defect in these patients was meridional - 
0 to 180° static perimetry. There was a uni- - 
form decrease in brightness discrimination to 
either side of the foveal peak. zt 
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"^ OCULAR MYASTHENIA GRAVIS AND HASHIMOTO'S THYROIDITIS 


Rosert H. Osuer, B.S., AND J. Lawton SMITH, M.D. 
Miami, Florida 


The coexistence of ocular myasthenia 
gravis and Hashimoto’s thyroiditis has, to 
our knowledge, not been previously reported. 
Two of our patients with this combination 
showed a favorable response to medical ther- 


apy. 


CASE REPORTS 


Case 1—This 37-year-old white woman, first seen 
here in January 1974, complained of double vision 
of nine months’ duration. She had no visual com- 
plaints until April 1973, when she noted horizontal 
diplopia while driving her car. By November 1973, 
the diplopia had progressed and was primarily verti- 
cal in nature. Hospitalizaton revealed diplopia in all 
directions of gaze characterized by extreme variabil- 
ity. Although there was no blepharoptosis, a goiter 
was found, as well as a head tremor that had been 
present for seven years. Laboratory studies showed 
a negative Werner test with a 24-hour radioactive 
iodine uptake (RAI) of 33% that fell to 9% after 
liothyronine sodium (Cytomel) suppression. A 
Tensilon test was negative. Thyroid scan showed 
asymmetry of the gland with a prominent right 
lobe. 

In January 1974, examination revealed normal 
visual acuity, visual fields, pupils, fundi, and ocular 
tensions. Bilateral pathologic eyelid retraction was 
evident. The ocular motility showed limitation of 
the medial rectus and inferior rectus muscles in the 
right eye. The head tremor was evident, as well as 
a goiter the size of a tangerine (Fig. 1), and the 
family history was contributory (two sisters had 
goiters). A quantitative Tensilon test was positive 
in yielding a “perverse” response in that the left 
. hypertropia measured in the primary position with 
the Maddox rod turned into a right hypertropia 
during the test. The clinical diagnosis of ocular 
myasthenia gravis was made, and the patient began 
receiving 60 mg of orally administered pyridostig- 
mine bromide (Mestinon), three times a day. 

Five days later she reported that after only six 
pyridostigmine bromide tablets the diplopia was es- 
sentially gone except in right gaze. The patient was 
hospitalized for endocrine studies in February 1974. 
The thyroid gland was diffusely enlarged with no 
nodules, bruits, or thrills. Serum cholesterol, T-4, 
and T-3 were normal; thyroid stimulating hormone 
(TSH) was elevated, and thyroglobulin and micro- 
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somal antibodies were negative. Despite the absence 
of autoantibodies, the clinical impression was Hashi- 
moto’s thyroiditis, and she was started on suppressive 
doses of thyroid hormone to decrease the TSH ‘and 
prevent additional enlargement of the gland. 

In March 1974, she became agitated, the diplopia 
became more severe, and blepharoptosis developed 
on the left. A needle biopsy of the thyroid histo- 
logically confirmed the clinical diagnosis of Hashi- 
moto’s thyroiditis (Fig. 2). 

On April 29, the patient returned and was tak- 
ing 60 mg of pyridostigmine bromide, four times a 
day, and two grains a day of thyroid hormone. She 
reported she was seeing double about 25% of the 
time. Examination revealed a slight eyelid retraction 
on the right and moderate blepharoptosis on the left. 
Ductions of the left eye were full, but there was 
slight limitation of adduction of the right eye. Pred- 
nisone therapy in the Seybold-Drachman regimen’ 
was begun to better control the ocular myasthenia, 
and the thyroid supplement was reduced to one grain 
a day. The patient later reported that when the 
dosage of 40 mg prednisone, every other day, was 
reached the blepharoptosis completely disappeared. 
After receiving 100 mg of prednisone, every other 
day, three to four pyridostigmine bromide tablets, 
and one grain of thyroid hormone every day, she 
felt well; the double vision was reduced to 10%, 
and only on right gaze. 

Case 2—This 26-year-old black woman, first seen 
in November 1973, complained of double vision of 
two months’ duration. The patient gave birth to a 
normal child on July 20, 1973, and at that time 
noted the onset of hoarseness and daily headaches. 
In late September, diplopia began, and she was re- 





Fig. 1 (Osher and Smith). Case 1. Thyroid en- 
largement. 
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Fig. 2 (Osher and Smith). Case 1. Needle biopsy of thyroid; typical Hashimoto's 


thyroiditis (hematoxylin and eosin, approximately x/100). 


ferred for neuro-ophthalmologic consultation. 

On Nov. 16, examination revealed normal visual 
acuity, visual fields, pupils, fundi, and ocular ten- 
sions. The motility findings revealed a left hyper- 
phoria, greatest in upgaze and to the left. The ini- 
tial impression was Brown's superior oblique ten- 
don sheath syndrome. A prism with 8 diopters base 
down for the left eye was prescribed. 

Two weeks later, the patient stated that the dip- 
lopia was somewhat better with the prism but she 
was dissatisfied with its weight and bulk. A quanti- 
tative Tensilon test revealed that the left hyper- 
phoria increased from an initial value of 6 diopters to 
15 prism diopters within two minutes after the injec- 
tion and then returned to the initial value. This 
paradoxic response was a positive test. Thyroid 
function tests were performed and revealed normal 
protein bound iodine (PBI), butanol-extractable 
iodine serum (BEI), T-3, T-4, and RAI values. 

By Dec. 11, she developed an obvious blepharo- 
ptosis of the right upper eyelid. She showed a Co- 
gan's eyelid twitch sign, weakness of downgaze in 
the right eye, and some weakness of upgaze in both 
eyes. The Tensilon test was repeated and promptly 
relieved the blepharoptosis (Fig. 3). Thyroid en- 
largement was evident on inspection (Fig. 4). Chest 
roentgenograms were negative for.an anterior me- 
diastinal mass. She received 60 mg of pyridostig- 
mine bromide, three times a day, and noted improve- 
ment of blepharoptosis and diplopia within two 
weeks. 
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Endocrinologic examination showed an enlarged 
thyroid gland without nodules, bruits, or thrills, 
with normal thyroid function tests, and after three 
weeks on 0.2 mg of levothyroxine sodium (Syn- 
throid) daily, the RAI suppressed to 0. We clini- 
cally diagnosed Hashimoto’s thyroiditis and recom- 
mended 0.3 mg of levothyroxine sodium daily. 

The patient had a recurrence of diplopia and 
was started on combined corticosteroids and pyrido- 
stigmine bromide. The diplopia and blepharoptosis 
abated and she discontinued the corticosteroids. 
However, the diplopia recurred and she was again 
placed on the combination therapy. Within several 
days the diplopia cleared. The patient recently re- 
ported no ocular complaints on prednisone, pyrido- 
stigmine bromide, and levothyroxine sodium ther- 
apy. 


DiscussioN 


Ocular myasthenia gravis is a form of the 
disease characterized by blepharoptosis and 
diplopia in patients who, for all practical pur- 
poses, have no other symptoms relating to the 
skeletal or bulbar musculature. The blepha- 
roptosis affects one or both eyes, and in either 
case is usually asymmetric. Since fatigue and 
variability are hallmarks of the disease, the 
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Fig. 3 (Osher and Smith). Case 2. Top, before 
Tensilon; bottom, after Tensilon. 


blepharoptosis may be minimal on awaken- 
ing and commonly increases later in the day. 
The extraocular muscle involvement in myas- 
thenia gravis may result in ophthalmoplegia 
of one or several muscles. The motility pat- 
terns may mimic gaze palsies, internuclear 
ophthalmoplegias, or nystagmoid disorders. 
The ophthalmoplegia is always external, as 
the pupil is not affected. The majority of 
myasthenics with initial ocular manifesta- 
tions will progress to a more generalized 
form of the disease. However, we see many 
patients with involvement symptomatically 
restricted to the ocular muscles for years 
with a good general prognosis. 

History alone can provide the diagnosis 
of ocular myasthenia gravis. Diurnal varia- 


tion, effects of rest and exertion, remission, 
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and a family history of endocrine diseases, 


such as goiter or diabetes mellitus, should be 
noted. Old photographs are helpful in docu- 
menting the onset of the blepharoptosis. Pro- 
longed upgaze commonly aggravates the 
blepharoptosis, and this point (the fatigue 
phenomenon) aids in the diagnostic process. 
Cogan's eyelid twitch sign is another useful 
diagnostic test.” When the patient shifts fixa- 
tion from downgaze to the primary position, 
a transient overshoot of the blepharoptotic 
evelid may be seen. Although not pathogno- 
monic, and less commonly encountered than 
the fatigue phenomenon, this sign suggests 
ocular myasthenia gravis. 

Pharmacologic testing with intravenously 
administered Tensilon should confirm the di- 
agnosis. We found the following helpful in 
assessing the Tensilon test: (1) we used only 
fresh single-dose ampules of Tensilon; (2) 
we did not perform the test at the beginning 
of the ocular examination, since patients may 
experience nausea or cramps, thus pre- 
empting the remainder of the examination ; 
(3) if the patient presents with blepharop- 
tosis, upgaze must be maintained in order to 
increase blepharoptosis to the maximum. 
Then, while the patient is maintaining up- 
gaze, 1 ml (10 mg) of fresh Tensilon should 


Fig. 4 (Osher and Smith). Case 2. Thyroid en- 
largement. 
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be administered intravenously while observ- 
ing the eyelid position. Photographs before 
and after the injection are helpful as objec- 
tive confirmation of the response ; (4) if there 
. is no blepharoptosis but a conspicuous limi- 
| tation of motility, Tensilon is administered, 
and the test is positive when the motility pat- 
tern is markedly altered; (5) if the patient 
has neither obvious blepharoptosis nor gross 
limitation of ocular motility at the time of 
examination, the quantitative Tensilon test 
is helpful. The patient fixes a light at dis- 
tance, and the phorias are measured in the 
primary position, right, and left gaze, with 
a Maddox rod and Wrisley rotary prism. 
Measurements are repeated until there is a 
quantitative reproducibility. Tensilon is then 
administered, and the deviations are meas- 
ured every 30 seconds for three to four 
minutes, or until no further change occurs. 
A negative quantitative Tensilon test will re- 
veal no change in the distance vertical phoria, 
and no change to less than 3 prism diopters 
in the horizontal phoria (stress may slightly 
increase convergence input by 1 or 2 prism 
diopters). A positive quantitative Tensilon 
test conventionally reveals a significant de- 
crease in the deviation. However, an increase 
in the deviation (paradoxic response), or 
conversion of an esotropia to an exotropia 
deviation or of a right hyperdeviation to a 
left hyperdeviation (perverse response), may 
be seen and indicates myasthenia gravis.? The 
latter reactions may indicate a differential 
response of various extraocular muscles to 
the drug. 

Other tests have been employed in com- 
bination with Tensilon, such as Tensilon 
tonography, and optokinetic electronystag- 
mography. 

Hashimoto’s thyroiditis, also known as 
lymphocytic thyroiditis and struma lympho- 
-matosa, is probably the most common form 
of chronic thyroiditis and also the most com- 
mon cause of primary hypothyroidism. 
Women are more often affected than men 
(9:1), especially during the third to fifth 
decades. The family history is often con- 
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tributory for goiter and other autoimmune. 
disorders. 

The histologic appearance of the gland is 
a diagnostic tool. A diffuse lymphocytic in- 
filtration of the stroma exists with develop- - 
ment of lymphoid follicles and germinal cen- - 
ters. Plasma cells and macrophages inter d 
mingle with other cellular elements. - The m 
" Askanazy cells" that represent the destruc- — | 
tion of epithelial cells are pathognomonic for. a: 
this disorder. An increase in the interacinar 
connective tissue also occurs at the expense — 
of normal thyroid architecture. 

The cardinal physical finding is a diffusely - 
enlarged, firm thyroid gland that is two to — 
three times the normal size. The onset is in- E 
sidious, usually without production of Aet 
symptoms. Infrequently, pressure on the 
trachea or esophagus may result in discom- 3 
fort, dysphagia, or a choking sensation. An - d T 
occasional patient will present localized pain 
that can simulate the disorders of acute or — 
subacute thyroiditis. 

Although many of these patients have no ~ $ 
initial complaints, symptoms of hypothyroid- | 
ism are present in 2096 at the first examina- LE 
tion. Malaise and fatigue may be the only - 
subtle indications since functional impair- - 
ment is usually mild. Changes in voice, skin, 
hair, weight, and intolerance to cold may pro- 
vide the classic signs of hypothyroidism. Se- 
vere myxedema, characterized by slow men- 
tation, speech and movement, pericardial and = 
pleural effusions, and interstitial edema, isan  __ 
infrequent presentation. 

Ocular involvement may occur in either 
the euthyroid or hypothyroid patient with — - 
Hashimoto’s disease. The ophthalmopathy a 
cannot be clinically differentiated from that E 
associated with Graves’ disease.! Although 
the relationship between myasthenia gravis 
and hyperthyroidism is well known, the as- 
sociation of myasthenia gravis and hypothy- 
roidism is less well recognized. In our experi- 
ence, the occurrence of classic thyroid oph- 
thalmopathy syndromes in the chemically and 
clinically euthyroid patients is common in 
ophthalmologic practice and is still unappre- 
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* . ciated by internists. However, we found only 
12 cases of concomitant Hashimoto's disease 

and generalized myasthenia gravis; none of 

these were published ophthalmic reports. 


The laboratory findings are helpful in es- 


tablishing the diagnosis of Hashimoto’s thy- 
= foiditis. There is usually a positive serologic 
. response for thyroid autoantibodies, either to 
thyroglobulin, other colloid antigens, or the 


.. microsomal antigen of epithelial cells. How- 


.. ever, the mere presence of autoantibodies is 
= not pathognomonic, since they also may be 
= found in Graves’ disease, nonsuppurative 
thyroiditis, and rarely in thyroid carcinoma. 
Furthermore, a negative test does not rule 
out the diagnosis of Hashimoto’s disease, but 
high titers are found only in Hashiroto's dis- 
ease and Graves' disease. 

The erythrocyte sedimentation rate tends 
to be elevated, the serum gamma globulins 
are often high, and the cephalin flocculation 
test may be positive. Serum PB: and the 
RAI tests may be elevated, normal, or low. 
The elevated thyroid function tests may oc- 
cur in early stages of the disease, whereas 
low PBI and RAI values tend to occur later 
when thyroid architecture is replaced by 
. lymphoid and fibrous tissue. Owing to faulty 
synthesis of hormone, hypersection of TSH 
results. Thyrotropin injection fails to in- 
crease the RAT or level of serum T-4. The 
fact that long-acting thyroid stimulator 
has been absent and that T-3 administra- 
tion will suppress the RAI (Werner 
test) may aid in laboratory differentiation 
_ between a nervous patient with Hashimoto’s 
thyroiditis and the patient with Graves’ dis- 
ease. 

However, if the physician palpates the thy- 
roid and obtains appropriate laboratory tests, 
the diagnosis can be established with a needle 
biopsy, done as an outpatient procedure. 

The diagnosis must be made for three rea- 
sons. First, there may be an increased inci- 
dence of thyroid malignancy in patients with 
 Hashimoto's disease. This was as high as 
12% in one series and is not surprising since 
papillary carcinoma of the thyroid is TSH- 
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dependent, and in the patient with Hashi-' 
moto's thyroiditis, the levels of TSH are ele- 
vated. Secondly, these patients also have an 
increased incidence of other autoimmune dis- 
orders, including Sjogren’s syndrome, per- 
nicious anemia, Graves' disease, rheumatoid 
arthritis, Addison's disease, idiopathic throm- 
bocytopenic purpura, autoimmune hemolytic 
anemia, and systemic lupus erythematosus. 
Finally, the treatment gives satisfactory re- 
sults. 

Treatment—The management of the pa- 
tient with ocular myasthenia and Hashimoto's 
thyroiditis may be difficult since the thyroid 
status may be intimately related to the se- 
verity of the myasthenia. Since there is con- 
tradictory evidence, we recommend treating 
each disease separately but recognize that an 
interplay may exist. Surgery was the treat- 
ment for Hashimoto's thyroiditis but is now 
indicated only if there are significant pres- 
sure signs or a suspicion of concemitant 
neoplasm. The current treatment of choice 
for Hashimoto's disease 1s suppressive ther- 
apy with either desiccated thyroid, T-3, or 
T-4. The size of the thyroid gland rapidly 
reduces, providing relief from pressure symp- 
toms and cosmesis. Signs and symptoms of 
hypothyroidism are also diminished. Finally, 
since levels of TSH decrease, the risk of thy- 
roid carcinoma is reduced. 

The treatment of ocular myasthenia gravis 
is symptomatic but important. Mechanical 
aids as simple patching, blepharoptosis 
crutches, or prism glasses may be helpful. 
As surgery is not indicated because of the 
variability of the motility patterns, the 
choice is medical therapy. Anticholinesterase 
drugs such as neostigmine bromide ( Prostig- 
mine), pyridostigmine bromide, and ambe- 
nonium chloride (Mytelase) provide one 
mode of treatment. However, corticosteroids 
combined with anticholinesterase drugs have 
been effective treatments. We start the ocu- 
lar myasthenic patient on an initial dose of 
60 to 120 mg of orally administered pyrido- 
stigmine bromide, three times a day. If he is 
not controlled on this regimen, he is placed 
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‘on 180, mg one at 8:00 a.m. and one at 
8:00 p.m. daily. If additional control is neces- 
sary, corticosteroids are added. The Seybold- 
Drachman regimen! minimizes early weak- 
ness and other side effects by gradually in- 
 ereasing the corticosteroid dosage. The pa- 
tient is started on 25 mg prednisone, on al- 
ternate days, that is increased by 12.5 mg 
every third dose until 100 mg, or an optimal 
response at a lower dose is reached. A sig- 
nificantly larger percentage of patients with 
ocular myasthenia gravis can be treated than 
we were formerly able to treat with cholines- 
terase agents alone. 


SUMMARY 


Two patients had ocular myasthenia gravis 
coexistent with Hashimoto's thyroiditis. A 
37-year-old woman presented with diplopia 
and displayed a head tremor and thyroid en- 
largement. Thyroid function tests showed 
an elevated thyroid stimulating hormone 
( TSH). A quantitative Tensilon test yielded 
a "perverse" response and a needle biopsy 
indicated Hashimoto's disease. A 26-year-old 
woman presented with diplopia and subse- 
quently developed blepharoptosis and thyroid 
enlargement. Examination revealed Cogan's 
eyelid twitch sign, a paradoxical quantitative 
Tensilon test, and laboratory studies revealed 
normal thyroid function tests. 

Treatment was directed at each disease en- 
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tity separately. Ocular myasthenia gravis was . 
managed with an anticholinesterase agent in 
combination with oral corticosteroids that. 
provided additional control. Suppressive ther- ` 
apy with desiccated thyroid hormone reduced — 
the size of the thyroid gland, diminished the — 
signs and symptoms of hypothyroidism, and — 
lowered the levels of TSH, possibly decreas- — . 
ing the risk of thyroid carcinoma. Both pa- — - 
tients showed gratifying responses to ther- 
apy. 
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RAEDER’S PARATRIGEMINAL SYNDROME 


Davip N. Comen, M.D., Z. Nicuoras Zakov, M.D., Vircitio D. SALANGA, M.D., 
AND DonaLp F. Doun, M.D. 
Cleveland, Ohio 


The “paratrigeminal” syndrome as origi- 
nally reported by Raeder' implied the ex- 


. istence of "limited space" intracranially in 
the middle fossa near the gasserian ganglion, 


where certain lesions produce ocular sym- 
pathetic palsies and variable ipsilateral tri- 


. geminal nerve involvement. This report con- 


cerns two patients with this entity, and 


introduces fibromuscular dysplasia of the 


internal carotic artery as an etiologic factor 
of this syndrome. 


CASE REPORTS 


Case 1—A 3l-vear-old white woman, referred to 
the neuro-ophthalmology service for evaluation in 


November 1973, roted sudden blepharoptosis of the 


left upper eyelid in August 1973. Redness, conges- 


- . tion, and itching were present in the left eye. The pa- 
— tient also had severe left facial pain, periocular and 


retrobulbar in nature, with radiations to the left tem- 


poral and occipital areas. She experienced tenderness 


y 3 


p. 


and increased pain on touch of her left cheek. Head 
pain was dull, burning, steady, occasionally throb- 
bing, and sometimes woke the patient at night. She 


- obtained only moderate relief with aspirin. One 
|. month before exaraination, she noticed that her left 
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pupil was smaller than her right, and felt that the 
blepharoptosis and miosis were more pronounced as 
the pain became increasingly severe. She denied 
having any facia! sweating disturbance. 

Medical history revealed mild, systemic hyper- 
tension since 21 years of age (diastolic readings 
under 110 mm Hg). The patient had a hysterectomy 
in March 1973, with subsequent daily estrogen re- 
placement therapy. | 

.. Best corrected visual acuity was RE: 20/20-2 
and LE: 20/20-1. Pupil diameters measured 8.0 mm 


~ in the right eye, and 6.5 mm, left eye. Eyelid fissures 


were right eye, 10.0 mm and left eye, 8.0 ram. Her- 
tel exophthalmometry readings showed 3 mm of 
-enophthalmos in the left eye. Applanation ocular 
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tensions were 18 mm Hg bilaterally. Biomicroscopic, 
ophthalmoscopic, and muscle balance examinations 
showed diffuse arteriolar narrowing and spasnt in 
both eyes. Neuro-ophthalmologic examination 
showed subjective hyperesthesia over the V; and 
V: distribution. Corneal sengitivity was equal bi- 
laterally. No bruits were heard over the eyes or 
carotid systems, and the patient had normal Gold- 
mann visual fields. Ophthalmodynamometry read- 
ings were 150/100 g in each eye, and blood pressure 
was 170/120 mm Hg. Four percent cocaine dilated 
the right pupil from 8 to 9 mm but did not dilate 
the left pupil. Epinephrine, 1:1000, did not dilate 
either pupil. Skull x-ray films, including base views, 
complete blood cell count ( CBC), and sedimentation 
rate were all within normal limits. The presumptive 
diagnosis was Raeder’s paratrigeminal syndrome 
of the left side, and the patient was treated symp- 
tomatically with analgesics. She was referred to the 
renal hypertension section for evaluation of the sys- 
temic hypertension. 

One month later, symptomatology and findings 
were unchanged, confirmed by a complete physical 
and neurologic evaluation. A repeat CBC and sedi- 
mentation rate as well as serology, urinalysis, chest 
roentgenogram, electrocardiogram, abdominal films, 
electrolytes, SMA-12 profile, triglyceride and 
cholesterol levels, lupus erythematosus prepara- 
tion, and rapid sequence urogram were all within 
normal limits. The renal blood flow scan was com- 
patible with bilateral renal vascular disease. 

Cerebral and renal angiography was performed 
because of the persistence of symptoms. The right 
carotid artery and both vertebral arterial systems 
were normal. The left renal artery was normal. The 
right renal artery showed early fibrous dysplasia. 
The left carotid angiogram showed a 3-cm aneurys- 
mal-like dilatation of the left internal carotid artery 
just below its entrance into the calvarium. The 
aneurysm had the characteristics of medial dissec- 
tion, a subtype of fibromuscular dysplasia. The in- 
tracranial portion of the left carotid artery system 
was normal (Fig. 1). 

The final diagnosis was fibromuscular dysplasia 
of the left internal carotid artery with dissecting 
aneurysm; Raeder’s syndrome of the left side sec- 
ondary to the dysplasia; systemic hypertension; and 
early fibromuscular dysplasia of the right renal 
artery. 

Case 2—A 38-year-old white man, seen in Janu- 
ary 1972, had sudden, severe, throbbing, left tem- 
poral headache and blepharoptosis of the left upper 
eyelid, awareness of “heartbeat in the head,” and 
numbness in the left temporal area. The left eye was 
mildly congested and red, but there was no facial 
sweating disturbance or asymmetry. He denied hav- 
ing trauma, eye tenderness, or diplopia. There was 
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Fig. 1 (Cohen and associates). Internal carotid artery aneurysm, a medial dissection type of fibro- 
muscular dysplasia (arrow). Left, Lateral view; right, frontal view. 


Pupils measured 4.5 mm in the right eye and 3.0 
mm, left eye. The patient had normal biomicro- 
scopic, ophthalmoscopic, and muscle balance exami- 
nations, and normal carotid compression tonog- 
raphy. Four percent cocaine dilated the right pupil 
but did not dilate the left one. Epinephrine, 1:1000, 
failed to dilate either pupil. The differential diag- 
‘noses considered at the time included Raeder’s 
paratrigeminal syndrome, intrinsic left internal 
carotid disease at the base of the skull, and naso- 
pharyngeal carcinoma in this area. The following 
studies gave normal or negative results: CBC, 
urinalysis, serology, ECG, chest and skull x-ray 
films, and sinus x-ray films with sella views including 
laminograms, audiogram, brain scan, SMA-12 profile, 
and lipoprotein electrophoresis. The carotid angio- 
gram was performed because of the atypical features 
of the bruit and the facial and corneal hypoesthesia. 
The left internal carotid angiogram showed an an- 
eurysm high in the neck, with the upper end of the 
lesion just inside the bony carotid canal, There was 
considerable poststenotic dilatation of the internal 
carotid artery, extending into the head and includ- 
ing the first 2 or 3 cm of both the anterior and mid- 
dle cerebral branches. The intracranial circulation 
was normal. The final roentgenographic diagnosis 
was medial dissection, a subtype of fibromuscular 
dysplasia (Fig. 2). The left vertebral and left ex- 
ternal carotid angiograms were normal. Subsequent- 
ly, an aortic arch and right carotid study showed 
complete occlusion of the right internal carotid 
artery. In September 1972, the patient underwent 
surgical arterial anastomosis between the right 


a history of asymptomatic rheumatic heart disease 
with a murmur of mitral insufficiency, and a vague 
history of ulcerative colitis ten years previously. He 
was treated with salicylazosulfapyridine (Azulfi- 
dine) for the colitis which did not recur. He also 
had a 12-year history of labile hypertension, with 
diastolic readings in the range of 95 to 110 mm Hg. 
Results of physical and neurologic examinations 
showed decreased pain and touch sensation in the 
V; distribution and decreased corneal sensation on 
the left side. Carotid pulses were right, 2-- and 
left, 4+. A systolic bruit was audible behind, and 
inferior to, the left ear and minimally over the left 
eye. 

Best corrected visual acuity was 20/20-3 bilater- 
ally, with blepharoptosis of the left upper eyelid, 
superficial temporal artery and right middle cere- 
bral artery. 


DISCUSSION 


Typical symptoms of Raeder's paratri- 
geminal syndrome consist of severe, often 
daily, headaches, ipsilateral blepharoptosis, 
and miosis.^? Conjunctival injection and 
tearing on the same side have been frequently 
reported. Smith? and others*® found men 
affected exclusively, and a 7:1 male incidence 
has predominated. In these series the aver- 
age age of onset was 46 years. The throbbing 
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Fig. 2 (Cohen and associates). Internal carotid artery aneurysm, a medial dissection type of fibro- 
muscular dysplasia (arrow). Left, Lateral view and poststenotic dilatations ; right, enlarged lateral view. 


headache is primarily distributed :n the first 
and second divisions of the trigeminal nerve. 
The patients may have pain, paresthesia, 
hypoesthesia, and occasional trigeminal mo- 
tor nerve involvement. All cases studied by 
Smith? had normal corneal sensitivities. The 
condition is unilateral and is usually limited, 
but second attacks have been reported?; 
occasionally, the contralateral eye may be 
involved after the first attack. Smith? dif- 
ferentiated between Horner’s syndrome in 
its complete form and the more limited 
oculosympathetic palsy in Raeder’s syn- 
drome, since the two carry different localiz- 
ing and prognostic significance. In Raeder's 
syndrome, facial anhydrosis on the affected 
side is not present in most cases,? but anhy- 
drosis of a small ipsilateral forehead area 
supplied by terminal frontal branches of the 
internal carotid artery can be present.* These 
findings point to an anatomic space above 
the bifurcation of the common carotid artery 
and adjacent to the internal carotid artery 
where lesions may produce oculosympathetic 
palsy combined with variable trigeminal 
symptoms and signs. These findings may be 
secondary to direct pressure on the V, or 


V2, or both branches by an abnormal internal 
carotid artery (for example, aneurysm or 
poststenotic dilatation, Case 2). The pain in 
the trigeminal distribution may be secondary 
to involvement of trigeminal pain fibers in- 
nervating the meninges and periosteum in 
the vicinity of the carotid canal (Case 1). 
Boniuk and Schlezinger* subdivided the 
etiology of the syndrome into two groups: 
Group 1 consists of cases with trigeminal 
pain combined with other parasellar cranial 
nerve involvements and oculosympathetic 
palsy. These patients need intensive testing, 
since many of them might have serious intra- 
cranial conditions. We feel this group of pa- 
tients has paratrigeminal syndrome "plus." 
Group 2 comprises patients with trigeminal 
pain and oculosympathetic palsy without the 
parasellar cranial nerve involvement ; the al- 
most universally benign and limited nature of 
this subdivision was reported.** The only 
etiologic factors proposed for Group 2 lesions 
have been implications to vascular and inflam- 
matory mechanisms, perivasculitis, minor 
head trauma, arteriosclerotic disease, and hy- 
pertension. Some authors?? felt that the 
syndrome was possibly a complication of mi- 
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‘graine headaches. Association with tooth ex- 
traction was also reported.*? Various authors 
suggested watchful waiting and patient assur- 
ance when following patients with the Group 
2 or benign syndrome.^ However, the pres- 
ence of atypical or additional symptoms in 
any patient changed the diagnosis and, there- 
fore, the prognosis.? Arteriograms of the in- 
ternal carotid artery in these patients were 
normal in several $udies.?-* The condition is 
so characteristic that arteriography is not in- 
dicated in the initial testing of these pa- 
tients.^* However, if the symptoms, es- 
pecially pain, are atypical or persist over 
two or three months, additional diagnoses 
should be considered, and arteriography 
would be indicated.** Despite this, several pa- 
tients with so-called benign cases experienced 
persistent pain beyond two to three months 
and were not studied with angiography.?^* 

In Case 1, angiography was performed 
in a woman with a classic Group 2 syndrome 
because pain persisted, unabated, for more 
than three months. An internal carotid artery 
aneurysm with involvement of its terminal 
portion in the neck and its intrapetrous por- 
tion within the carotid canal was associated 
with the classic picture of benign Raeder's 
syndrome. Trigeminal fibers in the region of 
the carotid canal presumably were affected and 
were responsible for pain. Thus, fibromuscu- 
lar dysplasia should be included as a cause 
of Raeder's syndrome. 

In Case 2, in the presence of atypical 
features, such as the bruit and the V, hypo- 
esthesia, an immediate angiographic study 
was indicated. The locations of the aneurys- 
mal dilatation of the internal carotid artery 
were similar in both cases, but in Case 2 
poststenotic intracranial dilatation may have 
been responsible for the additional signs of 
hypoesthesia over V,. By roentgenography, 
fibromuscular dysplasia was again demon- 
strated as a cause of Raeder’s syndrome. 

Fibromuscular dysplasia, an intrinsic ar- 
terial disease of unknown etiology, was 
initially recognized as a cause of renal artery 
disease and renal vascular hypertension. 
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Practically all the major branches of the 
aorta, including the internal carotid artery 


and the intracranial vessels,? have been sub- 


ject to this condition.”  Fibromuscular 


dysplasia predominates in women (9:1), and - 
has occurred from 1% to 79 years Of 
age.^"^"* The incidence of this condition in _ 
the cephalic arterial system is less than 1% 
on review of many serial arteriograms? | 


Progressive obstruction of the affected ves- 
sels may occur, but complete occlusion is 
rare.^ Recently, the increased incidence of 
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intracranial aneurysms associated with fibro- . 


muscular disease of the internal carotid and 
renal arteries was reported. Stanley and 


associates!? described 15 women with fibro- j: 
muscular dysplasia of the extracranial in- 


ferior carotid and vertebral arteries. Seven 
had multiple intracranial aneurysms. These 
authors also reiterated the association of 
fibromuscular dysplasia in the carotid artery 
with fibromuscular dysplasia in the renal 
arteries. Other reports suggested that focal 
ischemic neurologic disease may be produced 
by fibromuscular dysplasia.®1%1214 However, 
many cases of fibromuscular dysplasia were 
seen as incidental findings in patients under- 
going arteriography for traumatic, neo- 
plastic, demyelinating, and various other 
neurologic conditions.” A few of the patients 
with this condition had audible bruits over 
the internal carotid artery.?!9!? Fibromuscu- 
lar dysplasia was classified morphologically 
primarily by the dominant layer of arterial 
involvement.'* The roentgenologic and patho- 
logic findings in this condition were re- 
ported in detail9!5-9 The diagnosis was 
primarily roentgenographic and, in the ma- 
jority of cases, was made with confidence.!945 
Multifocal, local, and tubular arterial lesions 
have been described angiographically. The 
classic “string of beads” sign is the best 
known. Some authors state that if renal 
fibromuscular dysplasia is present, angiogra- 
phy of the carotid vessels (especially in the 
presence of bruits and cerebral vascular 
ischemic symptoms) is imperative; in the 
reverse, renal angiograms should be per- 
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formed for all patients with internal carotid 
artery involvement, especially if hyperten- 


. sive disease is evident,'? as in Case 1. 


Despite the opinion that aneurysms of the 
carotid are not a cause of Raeder's syn- 


| Môme, Davis, Daroff, and Hoyt?? reported 


NETOEX «9 


area. 


a case of extracranial carotid aneurysm and 
Raeder's syndrome in a hypertensive woman, 


but they did not suggest that this was due 


to fibromuscular dysplasia. Both of our pa- 


. tients had aneurysms of the extracranial and 


intrapetrous portion of the internal carotid, 
demonstrating that aneurysms should be con- 


sidered in the differential diagnosis of pa- 


tients with Group 2 syndrome. Our two pa- 
tents represent the second and third cases 
of an extracranial interior carotid artery 
aneurysm presenting as Raeder's syndrome. 
Law and Nelson* reported a case of Raeder's 
syndrome associated with a supraclinoid 
intracranial carotid aneurysm. 

Our study tends to corroborate the view 
that patients with Raeder's paratrigeminal 
syndrome (Group 2) who have atypical 
features should be considered for angiogra- 
phy. Raeder’s original etiologic concept 
of a lesion in a limited space in the para- 


trigeminal areas? should be expanded to in- 


clude the extracranial internal carotid 


artery area. Both oculosympathetic palsy and 


variable trigeminal symptoms and signs seem 
to be pgpduced by lesions in this extracranial 
e introduce fibromuscular dysplasia 
as a cause in the production of Raeder's 


J. syndrome. 


SUMMARY 


~ Two patients with “benign” Raeder's para- 


trigeminal syndrome had aneurysmal dilata- 


— tion of the extracranial portion of the in- 


ternal carotid artery and fibromuscular 
dysplasia. These aneurysms must be re- 


garded as a cause of this syndrome by 
angiography. 
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On some improvements in instruments and appliances for diagnosis. 
J. Green 
Trans. Am. Ophth. Soc. 
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NOTES, CASES, 


- EXCISION OF PUPILLARY MEM- 
BRANE AFTER CATARACT EX- 
TRACTION WITH THE 
VITREOUS INFUSION 
SUCTION CUTTER 


Harop N. JAckiin, M.D. 


Greensboro, North Carolina 


Pupillary membranes may persist or de- 
velop after planned or unplanned extracap- 
sular cataract extraction.' Treatment is in- 
dicated when visual acuity is impaired, or 
pupillary block glaucoma occurs. A single or 
double knife discission through a corneal 
stab limbal incision may provide an adequate 
opening in the thin membrane. When a thick 
irregular membrane is present "simple" 
discission becomes complicated with an in- 
effective opening being achieved or post- 
operative closure. A larger corneoscleral in- 
cision with microscopic cutting of the 
thickened membrane may be complicated 
by vitreous fluid entering the anterior cham- 
ber with incarceration in the operative in- 
cision. Posterior lensectomy has beer achieved 
with the vitreous infusion suction cutter 
when lens opacity prevented visualization of 
deeper vitreous pathology during vitrectomy.’ 
I used the vitreous infusion suction cutter 
to excise a thick pupillary membrane after 
cataract extraction. 


CASE REPORT 


In 1958, a 51-year-old woman had acute angle- 
closure glaucoma of the right eye. A filtering pro- 
cedure was performed in the right eye and a pe- 
ripheral iridectomy in the left eye. Intraocular 
pressures remained stable without medication. Pro- 
gressive nuclear cataract changes developed in the 
right lens with deterioration of visual acuity to 
20/200. A planmed extracapsular cataract extrac- 
tion was performed in the right eye through a 
corneal incision to preserve the filtering bleb. After 
surgery the remaining posterior capsule became 
opaque without improvement in visual acuity (Fig. 


1). 


Reprint requests to Harold N. Jacklin, M.D., 
1014 N. Elm St, Greensboro, NC 27401. 


INSTRUMENTS 


While the patient was anesthetized locally, I per- 
formed a posterior capsulectomy, using the Mache- 
mer vitreous infusion suction cutter instrument. A 
small conjunctival incision was made in the upper 
temporal quadrant and a 2-mm scleral incision ex- 
posed the underlying uveal tissue. Light diatherany 
applications were applied and a 4-0 Dacron suture 
was placed across the lips of the incision. Under 
microscopic visualization I incised the uveal tissue 
and inserted the vitreous infusion suction cutter into 
the anterior vitreous cavity. The orifice of the 





Fig. 1 (Jacklin). Thick pupillary membrane 
after cataract extraction. 





Fig. 2 (Jacklin). Clear pupillary aperture after 
pars plana vitrectomy excision. 
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tip was placed anteriorly. Slow suction and cutting 
of the opaque posterior capsular membrane were 
achieved with a clear pupillary opening. The in- 
strument was withdrawn and the preplaced suture 
closed. The overlying conjunctiva was closed with a 
running 7-0 chromic catgut suture. The anterior 
chamber remained clear without vitreous herniation 
throughout the procedure. Indirect ophthalmoscopy 
at Surgery revealed clear vitreous fluid and good 
visualization of the posterior fundus. Visual acuity 
improved to 20/30 within one week with aphakic 
refraction (Fig. 2). e 


SUMMARY 


The vitreous infusion suction cutter in- 
strument was used to excise a thick pupillary 
membrane after extracapsular cataract ex- 
traction through a pars plana incision in a 
51-year-old woman with acute angle-closure 
glaucoma. Successful removal was achieved 
without vitreous herniation or incarceration 
in the anterior or posterior chamber. 
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LENS PRESCRIPTION 
IDENTIFICATION 


Davip LoEBEL, M.D., AND 
SIDNEY GassNER, M.D. 
Petah Tiqva, Israel 


The lens prescription engraved on the 
inner surface of spectacle temples, either 
directly or on a small recessed metal plaque, 
facilitates prompt replacement of broken 
lenses. School physicians found the innova- 
tion to be useful in their work, and it has 
proved helpful in visual screening. The data 
are registered in an abbreviated form, such 
as +1.25 + 1.50 X 90 (+2. 2BD), with 


From the Beilinson Medical Center, Tel Aviv 
University Medical School, Petah Tiqva, Israel. 

Reprint requests to David Loebel, M.D., Beilin- 
son Medical Center, Tel Aviv University Medical 
School, Petah Tiqva, Israel. 


NOTES, CASES, INSTRUMENTS ` . Ni 


eral iridectomies occur. 





Figure (Loebel and Gassner). Abbreviated leng,- 
prescription seen on a spectacle temple. 


the numbers in parentheses indicating any 
bifocal addition or prism. 

One hundred persons used the system in- 
cluding students and army personnel. The 
procedure is simple and does not interfere 
with placing the name of the patient on the 
inner side of the temple. 


SUMMARY 


An abbreviated inscription of a lens pre- 
scription on a spectacle temple, such as 
+1.25 + 1.50 X 90 (+2% 2BD), facil? 
tates prompt replacement of broken lenses. 
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ARGON LASER IRIDOTOMY IN 
INCOMPLETE PERIPHERAL 
IRIDECTOMY 


Howard H. Tessier, M.D., GHorAM A. 
Peyman, M.D., FELIPE Huamonte, M.D., 
AND IRWIN MENAcHor, M.D. 
Chicago, Illinois 
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In performing a peripheral iridectomy the 
surgeon must be sure to include the pigment 
epithelium.* Methods of insuring inclusion 
of the pigment layer include wiping the speci- 
men on a cloth to be certain pigment comes 
off, using an operating microscope for better 
visualization, and, if coaxial illumination is 
present, using transillumination through the 
pupil shining back via the iridectomy site.? 
Despite these precautions, incomplete periph- 


From the Department of Ophthalmology, Univer- 
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We report two cases of cutotisdete surgical 
iridectomies that were completed by argon 


laser photocoagulation. 


CASE REPORTS 


-Case 1—A 50-year-old white man developed 
“Acute angle-closure glaucoma in his left eye. Medi- 
cal treatment reduced intraocular pressure, and in 
July 1973, a peripheral iridectomy was performed. 
On the first postoperative day we noted the pigment 
epithelium had not been included in the iridectomy. 

On Aug. 13, the pigment epithelium was treated 
with argon laser photocoagulation. Topically ap- 


= plied proparacaine was the only anesthesia used. 
_ A single-mirror Goldmann contact ‘lens was placed 


in the eye, and the laser photocoagulation beam 


. was directed to the area of incomplete peripheral 


ae 
- 


wt ` 
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_ peripheral iridectomies. 
| dectomy in the left eye was incomplete; the pig- 


iridectomy. Treatment consisted of 17 argon laser 
applications, using 350 mW and 50-u spot size for 
0.1 seconds. With each laser burn, a small hole 
appeared immediately in the pigment epithelium. 

Slit-lamp examination showed that pigmented 
cells had poured into the anterior chamber from 
these perforations. The patient was given topical 
corticosteroid drops, every two hours. He experi- 
enced no posttreatment pain. Within 24 hours the 
aqueous humor was clear of cells, and one week 
later the multiple small holes had coalesced into 
a V-shaped opening that matched the stromal 
opening. Zonules could be seen through the iri- 
dotomy site. No cataractous changes have occurred 
since treatment. Because the laser lesions were in 
the periphery of the iris, they did not affect the 
immediate vicinity of the lens. 

When we performed a conventional surgical pe- 
ripheral iridectomy in the fellow eye, the meso- 
dermal iris again separated from the neuroecto- 
dermal iris. Surgical awareness and the use of an 
operating microscope in this second eye prevented 
incomplete peripheral iridectomy. 

Case 2—A 49-year-old white woman with 
chronic angle-closure glaucoma underwent bilateral 
Postoperatively the iri- 


ment epithelial layers remained and bulged, in 
bombé fashion, into the anterior chamber. Two 
weeks later argon laser photocoagulation and a 
one-mirror Goldmann contact lens were used to 
complete the iridectomy. The laser beam was di- 
rected toward the iris hump. Treatment consisted 
of ten argon laser burns using 250 mW and 50-u 
spot size for 0.1 seconds. Small holes immediately 
appeared in the iridectomy site. Slit-lamp examina- 
tion revealed that an outpouring of pigmented cells 
had drifted from these holes into the anterior 
chamber. Twenty-four hours later the anterior 
chamber was clear of all cells. The patient ex- 


perienced no discomfort. 


Technique of photocoagulation iridotomy 
—The baseline settings at the outset of treat- 
ment were 0.1-second exposure time and 50-4 
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spot size with power at 50 mW. The power 
setting was increased for each application in 
50-mW increments until perforation of the 
pigment epithelium layer was evident. 


DISCUSSION 


Incomplete peripheral iridectomy is a şur- 
gical complication that may be prevented by 
use of the operating microscope and inspec- 
tion of the iridectomy sbecimen. However, 
despite precautions, this problem occurs. Most 
likely, the stromal mesodermal portion of the 
iris separates from the neuroectodermal pig- 
mented portions. No reported pathologic 
specimens have confirmed this, but the desmo- 
somes and tight junctions between the two 
pigment epithelial layers preclude a separa- 
tion analogous to a retinal detachment.’ 

This is not the first time that laser photo- 
coagulation has been used for incomplete pe- 
ripheral iridectomy.* This technique is par- 
ticularly useful in this situation as the thin, 
darkly pigmented neuroectodermal iris read- 
ily absorbs low-level light energy and bursts 
easily. The tendency of the neuroectodermal 
iris to bulge anteriorly into the anterior cham- 
ber in incomplete peripheral iridectomy also 
protects the lens from the heating of the iris. 


SUMMARY 


In two eyes undergoing treatment of angle- 
closure glaucoma, peripheral iridectomy did 
not include the pigment layer of the iris. Ar- 
gon laser photocoagulation, directed to the 
area of incomplete iridectomy, successfully 
accomplished iridotomy. Use of an operating 
microscope and inspection of the surgical 
specimen can prevent this complication. 
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TOWARD A BETTER 
UNDERSTANDING OF 
MEDICAL REPORTS 


“It has been said that few subscribers to 
medical journals are regular readers of these 
publications.”* Even the most conscientious 
of us rarely has the time or interest to re- 
view critically every article that crosses the 
desk. Generally, summaries suffice, except 
when an article bears on one’s particular 
area of interest or claims to offer a major 
clinical advance, in which case it may be 
glanced at, read thoroughly, or critically re- 
viewed, depending on its presentation. Case 
reports, new: surgical techniques, and color 
presentations of fundus pathology appear 
most straightforward, easily absorbed, and 
closely studied; while numerical data, es- 
pecially when accompanied by statistical 
tests, get short shrift. Many readers have 
undoubtedly concluded that this type of 
analysis is impenetrable (which much of it 
is, but rarely in the form in which it reaches 


the ophthalmic literature), while others sim- 
ply agree with Disraeli that "there are three 
kinds of lie: lies, damned lies, and statistics." 

Whether we like it or not, numerical 
studies, especially clinical series and thera- 
peutic trials, are an important segment of 
ophthalmic research. If we are to avoid 
being misled and hope to make sense of 
conflicting claims, we must overcome our 
diffidence and learn to read these works 
critically. 

To paraphrase Sir Bradford Hill, we 
might begin each article by asking “why did 
the author start it, what did he do, what 
answers did he get, and what does it mean 
anyway?" Since major weaknesses usually 
lie in the design and execution of a study, 
we shall confine our discussion to four major 
areas of concern: sample size, use of con- 
trols, presence of bias, and logical analysis 
of the results. 

Sample size—This often-neglected vari- - 
able is one of the few one can precisely 
define before ever initiating a study, and 
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may tell us at a glance whether a paper is 


worth reading. In most instances, however, 
its selection is haphazard, either chosen to 
simplify computation (100 consecutive pa- 


tients), or the number encountered during 


` a particular period of time without regard 
to statistical need (in my 34 years of practice; 


last year; since moving to Alaska, and the 


. like). 


In the commonest instance, a therapeutic 
trial, the appropriate sample size is deter- 


mined by three variables. The one with which 
. we are most familiar is the alpha error, or 
| probability that an apparent difference be- 
tween two regimens could have resulted from 
chance alone. When expressed as P < .05, 
an arbitrary determinant of "significance," 
. we would expect to see this much difference 
. due to chance alone in fewer than one out 
of every 20 studies of similar size, implying 
. that the difference is likely to be real. Equally 


» important, but rarely considered, is the other 
side of the coin: the probability that a new 


agent, which really is effective might not 


appear so in a single study (beta error). 





The third and final variable is the degree of 


benefit sought. In an obvious extreme, one 
cannot hope to reveal a difference of 5% 


between two treatment groups containing 
only ten patients each. The larger the study 


group, the smaller the alpha errcr, the beta 
error, and the minimal level of benefit capa- 
ble of detection. 

In a recent study comparing the effect of 
monocular vs. binocular patching on recur- 
rent hemorrhage in cases of traumatic hy- 
phema, one group was composed of 35 pa- 
tients, the other of 29.? Since most previous 
series have indicated a recurrence rate of 
roughly 20€6, the authors could not have 
expected more than seven to ten rebleeds 


in their “control” group. If they had gotten 


ten (which they did not), the minimal re- 
duction they could have expected to detect 
with P < .05 would have been 70%, and 


— then only with a 50-50 chance of demon- 


strating it, even if it were real. 
An investigator can automatically dem- 
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onstrate that an agent is useless by using 
small numbers of patients and finding “no 
statistically significant difference between 
the two groups." 

Controls—With few exceptions, a thera- 
peutic trial is inconclusive if it lacks prop- 
erly chosen controls. Such studies can setve 
as initial suggestions or leads for further 
research, but too often they have been ac- 
cepted as definitive works. Controlled studies 
have recently shown that photocoagulation 
is not beneficial in presumed ocular histo- 
plasmosis syndrome, and pyrimethamine 
(Daraprim) does not alter the course of 
toxoplasmic retinitis. While there might be 
differences over study design and their sam- 
ples should have been larger, it remains for 
those who claim beneficial results with these 
agents to demonstrate their efficacy in sim- 
ilarly controlled fashion. 

The catchword is “proper controls." They 
must match the treated patients in as many 
important variables as possible. These will 
depend on the process under study. In most 
instances age, race, and sex will be im- 
portant. In others geography, occupation, 
and socioeconomic status need to be matched. 
It is important that the author indicate the 
exact manner by which the controls were 
chosen, rather than simply note "control 
subjects.’ 

Bias—The manner in which an investiga- 
tor chooses his patients, or sample, can 
automatically determine the outcome. For 
example, records of the same 180 blind dia- 
betics were studied in 1965 and again in 
1974.6 The average length of time between 
onset of blindness and death was shorter 
among the first 85 who died than among the 
subsequent 40 subjects who died. Every 
possible explanation was provided except 
the simplest—they survived longer because 
they were chosen for having survived longer, 
by not having died by the time of the first 
study. 

Over an ll-year period, 7/188 eyes 
(3.7%) were enucleated for a mistaken 
diagnosis of malignant melanoma.’ The au- 
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thors favorably compared the prevalence of 
such mistaken diagnoses during the last six 
of these years (2/103 or 1.9%) with the 
first five (5/85 or 5.8%). Aside from the 
lack of a statistically significant difference 
in, the rates for the two intervals, there is 
a large potential bias: the authors could 
have chosen (subconsciously or otherwise) 
the chronologic cutoff anywhere they wanted 
to maximize this difference. The whole dif- 
ference can be accounted for by a single 
aberrant year, which is so discordant with 
all the other years in the study it probably 
should have been omitted from the com- 
parison. There was a single misdiagnosis 
in 1963, 1966, 1968, and 1971, and three 
misdiagnoses in 1965 (almost half of all the 
misdiagnoses in the study). Omitting this 
year, there were two misdiagnoses in the 
remaining first four years, and the same 
number in the latter six. 

In another study of traumatic hyphemas 
it was concluded that systemic corticosteroids 
markedly decreased the incidence of second- 
ary bleeding.* Unfortunately the author used 
nonconcurrent controls, comparing results of 
his first 50 patients with the subsequent 50 
who were treated with corticosteroids. While 
he notes that the management of these two 
groups differed in several regards, he 
ascribes all the benefit to this single vari- 
able. 

We can usually place more credence in 
a study done in double-blind (or in a pref- 
erable phrase, suggested by Arnall Patz, 
double-masked) manner, than in one in 
which the patient and doctor know what was 
done, and can consciously or subconsciously 
anticipate the results. This is especially true 
of any study with a subtle endpoint. The 
exciting suggestion that one can detect nerve 
fiber defects demonstrable on a tangent 
screen by a simple ophthalmoscopic examina- 
tion will be enhanced when the study is re- 
peated with the individual plotting the fields 
being ignorant of the patient’s fundus ap- 
pearance.’ Such a study is apparently already 
underway. 
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Analysis—Presentation of elaborate tables, 
diagrams, and statistical tests does not neces- 


sarily mean the author has correctly analyzed 


or understood his own results. An uncon- 


trolled study concluded that disk neovascu- » : 


treated by peripheral ablation, with an over- i 


all success rate of 41%. To strengthen 


their arguments the authors pointed out that — 


9/11 of these successes were in eyes that 
had previously received laser therapy di- 


rectly to these neovascular tufts, without ^ | 


apparent benefit. Contrary to the authors' 
intention, they revealed that they were deal- 
ing with two different populations of eyes: 


the success rate among those with previously 
"unsuccessful" direct treatment was 64% 


(9/14), while the success rate among thera- 
peutically virgin cases, for which the tech- 
nique was being advocated, was only 1596 


(2/13), a statistically significant difference — | 
(P «.05). We must conclude that either — — 
peripheral ablation requires prior direct | 


photocoagulation of the tufts to be success- 
ful, or that the original direct treatment it- 
self was successful, but its response delayed. 

Statistical tests need not be provided in 
every paper. In some the differences are so 
large that a statistical test is unnecessary. 
In others it is simply not appropriate. But 
it is misleading to claim that a small, and 


possibly biased improvement in the diagnosis - 


of malignant melanoma is real, when the dif- 
ference is far from statistically significant.’ 

The limited usefulness of simple statistical 
tests was well demonstrated in the compari- 
sion of multiple serum antibody titers of 
uveitis and control patients. Results of 460 
viral tests were compared at the P < .05 
level. As indicated earlier, a statistically sig- 
nificant difference can be expected to appear 
for every 20 comparisons, purely by chance, 
even if there is no difference between the 
two groups. The authors clearly recognized 
they were at risk of discovering 23 mean- 
ingless differences. How can one handle 
these excess differences? In that study, by 
simply "deleting many statistically significant 
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correlations that did not seem sensible." A 

necessary but obviously risky maneuver. 
The examples cited occurred in otherwise 

interesting and valuable papers. It was not 


. my purpose to embarrass their authors, who 
are among our most respected investigators, 
but to indicate that the printed word is not 


necessarily holy writ. It is possible to re- 
view most articles critically, keeping these 


— basic principles in mind. It is imperative, 


however, tha: authors provide us with suffi- 


= cient description of their methodology and 


data to permit such an analysis. If they do 
not, we must be guarded in accepting their 
results. ALFRED SOMMER 
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WuriTE-TRANSLUCENT BuRIAN-ALLEN 
Contact LENs ELECTRODE FoR HUMAN 


ELECTRORETINOGRAPHY 
Editor: 
The Burian-Allen contact lens is widely 
used in clinical electroretinography. As 


manufactured, the central corneal contact 
lens is made of clear aarylic plastic.* The 
modification consists of replacing the clear 
lens with a white translucent lens, also of 
acrylic plastic. The translucent lens increases 
light dispersion to the interior of the eye 
and provides ganzfeld (whole field) retinal 
stimulation (Figure). 





Figure (Pearlman). Modified white-translucent 
Burian-Allen contact lens electrode. 


I am indebted to John Dowling for this 
suggestion. The idea is not new and Profes- 
sor Dowling did not claim originality for it. 
Other workers may, indeed, currently be 
using a similar or identical device, but knowl- 
edge of it among clinicians does not seem to 
be widespread. The application works well, 
and we have been able to obtain larger elec- 
troretinographic responses to different stimu- 
lus intensities, without having to modify our 
existing laboratory equipment. This simple 


* Hansen Ophthalmic Development Laboratory, 
P.O. Box 613, Iowa City, IA 52240. 
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change precludes the need to install a hemi- 
spheric bowl for ganzfeld stimulation within 
the shielded enclosure where testing 1s con- 
ducted. 

Formerly, we presented the stimulus light 
in, Maxwellian view (light focused in the 
plane of the pupil) via fiber optic wave 
guides and condensing lenses. The loss of 
light intensity by *he fiber optic system is 
considerable. The stimulus efficiency is in- 
creased by making the above change. 

JEROME T. PEARLMAN, M.D. 
Los Angeles, California 


BOOK REVIEWS 


OPHTHALMIC MANIFESTATIONS OF SYSTEMIC 
VASCULAR DISEASE. MAJOR PROBLEMS IN 
INTERNAL MknicINE, vol. 3. By David G. 
Cogan. Camden, New Jersey, W. B. 

Saunders, Co. 1974. Clothbound, 187 
pages, table of contents, bibliography, 
118 black and white figures. $11 


This is the third volume of a series of 24, 
edited by Lloyd H. Smith, Jr. A list of the 
subject matter of future volumes is printed 
opposite the title page and it includes a 
variety of disorders. 

The editor could not have selected a more 
qualified author to write volume 3, and the 
results are excellent. Systemic vascular dis- 
ease so commonly involves the ocular struc- 
tures that this text should be valuable to all 
medical disciplines concerned with any phase 
of vascular abnormalities. 

Although the text comprises only 154 
pages with 118 illustrations, there is an ex- 
tensive bibliography of 709 references. The 
descriptions of the ocular manifestations in 
general are brief but complete and are ref- 
erenced toward further reading. The index 
is detailed. The illustrations are of unusual 
clarity. 

The nine chapters, each further subdivided 
are: External ocular signs, Fundus, Sig- 
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nificance of fundus signs, Subjective symp- 
toms and visual field abnormalities, Fundus 


signs of systemic vascular disease, Occlusive 


arterial disease in the eye, Occlusive venous 


n 


disease in the eye, Vasculitis, and Neuro- * — 


ophthalmic complications of intracranial . 
vascular disease. Each chapter closes with 
a summarizing section. 

There is little to criticize adversely i in this | 
textbook for it is written in the clear and - 
concise style that characterizes Dr. Cod 
previous works. 

The technique of optiikan bima 
in Figure 22 portrays the application of the 


instrument to the nasal sclera, which is 
cumbersome and inaccurate. Application to — 
the lateral sclera is the normal method. - 
Furthermore, the Bailliart dial ophthalmo- | 


dynamometer shown in the same illustration _ 
is the most inaccurate and least reliable ot | 
the available models. 


Figure 65 shows a typical fbrin-platelet = ia 
embolus at a fork of a retinal arteriole >i i 


labeled retinal arteriosclerosis. In Figure 8i 


a calcific or fibrin-platelet embolus lodged i in L: 


the fork of the central retinal artery in the 


center of the optic disk is disregarded as the B » 


cause of occlusion of the central retinal ar- 
tery. | 
But these are minor exceptions, in an 
otherwise fine book, recommended not only 
for ophthalmologists but anyone concerned 
with systemic vascular disease. 
RoBERT W. HoLLENHORST 


BLINDNESS AND THE ELECTRICAL ACTIVITY OF 
THE BRAIN: ELECTROENCEPHALOGRAPHIC 
STUDIES OF THE EFFECTS OF SENSORY IM- 
PAIRMENT. By L. A. Novikova. New York, 
American Foundation for the Blind Inc., 
1974. Paperbound, 341 pages, table of con- 
tents, bibliography, 144 black and white 
figures. $5.75 


In the early days of electroencephalogra- 
phy, there was often the question as to 
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whether the electrical activity recorded from 
the surface of the human scalp was from the 


‘brain, or the elevator down the hallway. 


EEG researchers now feel confident that 
this activity is from the brain. Certain struc- 
tures within the brain have been shown to be 
intimately involved in the generation of on- 
going cortical activity. The physiologic mech- 
anisms of the EEG and its relationship to 
cortical processes, however, remain elusive. 
In the jargon of the trade, further studies are 
necessary before these factors are understood. 

In this respect, the monograph by L. A. 
Novikova is an important contribution. The 
work presented in this book represents near- 


_ ly two decades of study by Novikova and his 


colleagues at the Institute of Defectology in 
Moscow on the EEG under conditions of 
sensory impairment. 

The first part of the book is devoted to 
studies of the EEG in patients w:th periph- 
eral visual and auditory disorders. Data pre- 
sented in this section relate changes in the 
amplitude, frequency, and spatial distribu- 


. tion of the EEG to the degree, duration, and 


nature of the peripheral sensory disorder. 
Based on these data, the author formulates 


= the hypothesis that changes in the EEG in 


visual impairment reflect the development of 
compensatory cortical processes. This com- 
pensation is manifested as an overall decrease 


. in the amplitude of the EEG, as well as a 
= shift of focus to the somatosensory area with 


| a concomitant change in its frequency to the 
. Rolandic rhythm. Novikova relates these find- 


ings to a “sharpening” of the preserved so- 


. matosensory processes in these patients. 


In the second part of the book, the author 


= demonstrates the importance of these find- 


ings in the diagnostic use of the EEG in pa- 


tients with both visual and nonvisual, neuro- 


logic disorders. The author points out that 


. diagnostic application of the EEG can be 


made only if changes in the EEG resulting 
from visual impairment are taken into ac- 
count. 

The last part of the book presents experi- 


. mental data intended by the author to eluci- 
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date the physiologic mechanisms underlying 
the EEG changes observed in patients. In 
studies on both functionally and anatomically 
visually deafferented rabbits, Novikova shows 
that these changes are due to a number of 
complex interrelationships between cortical 
and subcortical structures. In particular, both 
the inhibitory influences of the cortex on sub- 
cortical structures, and tbe excitatory influ- 
ences of subcortical structures on the cortex 
appear to play a major role. 

Although the book appears intended for 
neuroscientists active in basic research into 
the mechanisms of the EEG, it will inter- 
est ophthalmologists using electroencephalo- 
graphic measurements in the diagnosis of vi- 
sual disorders and the assessment of visual 
function. 

Jonn L. TRIMBLE 


LASER ÅPPLICATIONS IN MEDICINE AND BIOL- 
ocv, vol. 2. Edited by M. L. Wolbarsht. 
New York, Plenum Publishing Corpora- 
tion, 1974. Clothbound, 404 pages, table 
of contents, index, 172 black and white 
figures. $27.50 


Volume 2 of this text, edited by M. L. 
Wolbarsht, should be useful for the ophthal- 
mologist interested in the specific applications 
of lasers to ophthalmology and to the broader 
use of lasers in general medicine and biology. 
The chapters by Hochheimer on lasers in 
ophthalmology and by Vaughan, Laing, and 
Wiggins on holography of the eye are of 
special interest to the ophthalmologist. These 
two chapters are well written and give clear 
and concise explanations of the somewhat 
technical and complex subject matter. 

For the research-oriented investigator, the 
other topics are well selected and prepared. 
Of particular interest to all research investi- 
gators working with lasers is the chapter by 
Sliney on laser protective eyewear. I was 
not aware of all the applications of lasers in 
clinical surgery and found the chapter by 
Caplan and co-workers on carbon dioxide 
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laser in clinical surgery and the chapter by 
Stern on dentistry and the laser most inter- 
esting. The text will be a useful reference to 
the ophthalmologist and other clinical inves- 
tigators interested in obtaining an up-dating 
on the general applications of lasers in medi- 
cine and biology and as a useful text to basic 
science investigators such as physicists work- 
ing in these fields, 

ARNALL PATZ 


DraBETIC RermNOPATHY. Edited by John R. 
Lynn, William B. Snyder, and Albert 
Vaiser. New York, Grune and Stratton, 
1974. Clothbound, 291 pages, table of con- 
tents, index, 48 color photographs, 230 
black and white figures. $26.75 


This volume is not, as the title might im- 
ply, a comprehensive overview of the subject 
of diabetic retinopathy. Rather, it is a collec- 
tion of uneven papers, interspersed with anec- 
dotal discussion presented at a symposium 
held in Dallas in 1972. Judging from the 
printed discussion, the meeting was lively, 
contentious and, perhaps, controversial. Many 
of the eminent authorities in the field of dia- 
betes are represented; Siperstein, Davis, 
Caird, Goldberg, Kohner, Zweig, Okin, Little, 
L'Esperance, and Patz. 

The first and last chapters, Diagnosis of 
diabetes and Electron microscopic diagnosis 
of diabetic microangiopathy, both by Siper- 
stein, alert us to the fact that diabetes mellitis 
is a poorly understood disorder of unknown 
etiology. Siperstein's controversial finding of 
a thickened capillary basement membrane as 
the underlying lesion of diabetic vascular 
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disease comes in for lively comment at the 
end of the concluding chapter. Hutton’s 
chapter, Retinal microangiopathy without 
associated glucose intolerance, provides some 
support for Siperstein's work insofar as it. — 
documents eight patients who had normal 
glucose tolerance tests, but retinal micro- 
angiopathy resembling diabetic retinopathy. . 
Seven of the eight had thickened muscle cap- _ 
illary basement membranes by Siperstein's - 
criteria. 

Most of the other papers rephrase material 
that has appeared elsewhere. Caird reempha- 
sizes the fact that control of diabetes may be 
worthwhile in helping prevent diabetic ret- 
inopathy. Kohner shows that retinal blood 
flow is higher in diabetics than nondiabetics, _ 
and Davis describes the clinical appearance —— 
of diabetic retinopathy. | 

The "coagulators" have their day. Any- E 
one not well trained in retinal vascular dis- 
ease or lacking excellent fluorescein angiog- - 
raphy facilities, should be frightened away 
from performing photocoagulation treat- 
ments. 

Numerous spelling errors mar the text and 
one suspects that many exquisite photo- 
graphs have suffered badly in the transition 
trom color to black and white. The color re- 
productions are, however, quite good. 

Our understanding of diabetic retinopathy — 
is not as yet complete. We still lack knowledge - 
of the pathogenesis of the condition, we still 
use “hit and miss" treatments to control it, 
and no animal model of relevance has yet 
been developed. Yet, progress is being made 
and this book will be a marker in a tumultu- 
ous era of groping and development. 

PAuL HENKIND 
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SYMPOSIUM ON GLAUCOMA. TRANSACTIONS 
oF THE New ORLEANS ACADEMY OF OPH- 
THALMOLOGY. By Douglas R. Anderson, 
Stephen M. Drance, Miles A. Galin, John 
R. Lynn, Stephen A. Obstbaum, Steven 
M. Podos, Kenneth T. Richardson, Jr., 
and Robert N. Shaffer. 382 pages, table 
of contents, index, 233 black and white 
figures and 2 color plates. $37.50 


Mires A. GALIN AND STEPHEN A. OBSTBAUM: 
Surgery in congenital glaucoma 


Jacos T. WILENSKY AND STEVEN M. Popos: Prog- 
nostic parameters in primary open-angle glau- 
coma 


KENNETH T. RICHARDSON, JR.: Dynamic princi- 
ples of membranes and clinical pharmacology 


KennetH T. RICHARDSON, JR.: Membrane-con- 


trolled drug delivery 


SrEPHEN M. Drance: Medical management of 
early chronic open-angle glaucoma 


DoucLas R. ANDERSON: Pathogenesis of glau- 
comatous cupping: a new hypothesis 


DoucLas R. ANDERSON: Clinical evaluation of the 
glaucomatous fundus 


Jonn R. Lynn: Testing the visual field in glau- 
coma 


Joun R. Lynn: Correlation of pathogenesis, 


EN anatomy, and patterns of visual field loss in 
|. glaucoma 


í SrePpHEN M. Drance: Visual field defects in 


|. glaucoma 


Robert N. SHAFFER: Gonioscopy 


No 

Du Mites A. GALIN AND STEPHEN A. OBSTBAUM: 
-= Diagnosis and treatment of angle-closure glau- 

coma 

Ropert N. SHAFFER: Pigment and glaucoma 

ROBERT N. SHAFFER: The lens and glaucoma 

— SrepHen M. Drance: Low tension glaucoma and 

its management 

MiLEs A. GALIN: External fistulizing surgery 


P KENNETH T. RICHARDSON, JR.: 
of chronic open-angle glaucoma 


- DoucLAs R. ANDERSON: Trabeculectomy and 


Surgical control 


5 i similar operations in adult glaucoma 


JOHN R. Lynn: Trabeculotomy ab externo versus 
cyclocryosurgery in glaucoma 


MODERN PROBLEMS IN OPHTHALMOLOGY, 
vol 13. Colour Vision Deficiencies II. 
Edited by Guy Verriest. Basel, Switzer- 
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land, S. Karger, 1974. Clothbound, 380 
pages, index, table of contents, 181 black 
and white figures. $58 


P. A. AsPINALL: Some methodological problems 
in testing visual function 


J. Bircm-Cox : Isochromatic lines and the design 
of colour vision tests 


J. D. Moretanp: Calibratior? problems with the 
Nagel anomaloscope 


I. ScuMipt: Brightness matches on the Nagel 
anomaloscope 


G. VrnRIEST AND M. P. Popescu: *Umstimmung" 
or normal subjects at the Nagel anomaloscope 


A. Rora, J. C. Renaup AND J. C. ViéÉNor: Proto- 
type of a direct observation anomaloscope. A pre- 
liminary note 


J. M. ErcHENGREEN : A substitute for the Nagel 
anomaloscope 


R. LAKOWSKI AND B. W. TANSLEY: Energy modifi- 
cation of the Pickford-Nicolson anomaloscope 


J. D. MongzLAND AND W. B. YouNG: A new ano- 
maloscope employing interference filters 


D. JAMESON AND L. M. HunvicH : Intermittent il- 
lumination and color vision testing 


A. Hepin: A study of the new series of Bostróm- 
Kugelberg pseudo-isochromatic plates 


M. Maione, F. CARTA AND E. BARBERINI: On 100- 
hue test 


W. O. G. TAYLOR: Problems in performance and 
interpretation of Farnsworth’s 100-hue test 


S. J. DAIN: 


H. KarMus: The colour rule as a diagnostic in- 
strument 


The Lovibond colour vision analyser 


Y. OnrrA AND H. Matsuo: Trial colorimeter and 
its clinical use. Color defects and inaccurate dis- 
crimination of colored lights 


J. KRAusKoPF: Interaction of chromatic mecha- 
nisms in detection 


L. Rowcur: Dependence of peripheral spectral 
sensitivity on exposure time 


H. F. E. V. LuNEL AND R. A. CRONE: 
metry with purely chromatic stimuli 


Static peri- 


G. VrnRrEST, P. PapMos, AND E. L. Greve: Cali- 
bration of the Tübinger perimeter for colour peri- 
metry 


E. L. Greve, W. M. VERDUIN AND M. LEDEBOER: 
Two-colour threshold in static perimetry 


F. PARRA: Further studies on chromatic discrimi- 
nation using the Farnsworth method 
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R. LAKowsktr: Effects of age on the 100-hue scores 
of red-green deficient subjects. 


D: I. A. MacLeop AND P. A. LENNIE: A unilateral 
defect resembling deuteranopia 


J. E. Battery AND R. W. Massor: In search of the 
physiological neutral point 


x Vokr: Stiles-Crawford chromatic effect in con- 
genital colour defective observers 


. H. G. SPERLING ang T. P. PIANTANIDA: Isolation 
of the third chromatic mechanisms in simple an- 
omalous trichromats 


K. H. Ruppocx : Visual mechanisms of an anomal- 
ous trichromatic subject with highly abnormal 
response characteristics 


E. AUERBACH: Electroretinographical and psy- 
chophysical studies in achromats 


J. ZANEN: Foveal spectral thresholds in ambigu- 
ous dyschromatopsia 


P. R. KINNEAR: Luminosity curves of anomalous 
subjects 


A. GLANSHOLM, A. HEDIN, AND B. TENGROTH: 
Pupillography in colour normals and colour de- 
fectives with chromatic stimuli of equal physical 
power 


H. SCHEIBNER: Colour matches of anomalous tri- 


chromats 


G. Vocr: Spectral mixture curves for protanopic, 
deuteranopic, protanomalous and deuteranomal- 
ous subjects 


H. M. HunvicH AND D. Jameson : Evaluation of 
single pigment shifts in anomalous colour vision 


K. H. Ruppock AND S. NAGHSHINEH: Mechanisms 
of red-green anomalous trichromacy: Hypothesis 
and analysis 


I RENTSCHLER: Fast procedure of subjective 
colour measurement 


H. M. PaursoN: Comparison of judgments by 
normals and color defectives to 408 colored 
stimuli 


R. W. Picxrorp AND S. R. Coss: Personality and 
colour vision deficiencies 


J. Francots: Gonosomal aberrations and con- 
genital dyschromatopsias 


S. R. Cons: Genetic aspects of colour vision fall- 
ing within normal limits 


P. GRÜTZNER AND A. ScunArPP: Two different al- 
leles for deuteranomaly within a family with 
Leber's optic atrophy 


G. Verriest: Chromaticity discrimination in pro- 
tan an deutan heterozygotes 


H. IcHiKAWA AND A. MagriMA: Genealogical 
studies on interesting families of defective colour 
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vision discovered by a mass examination in Japan 
and Formosa 


L. N. Went, H. VÖLKER-DIEBEN AND E. C. DE 
VARIES-DEMOL: Colour vision, ophthalmological 
and linkage studies in a pedigree with a tritan 
defect 


H. J. VöLxer-DirBEN, L. N. WENT, AND E. C. De 
Vries DEMoL: Comparative colour vision and 
other ophthalmological studies in three families 
with dominant inherited juvenile optic atrophy 


D. O. RozaiNs, H. Zwick AND G. C. Horsr: Func- 
tional assessment of laser exposures in awake, 
task-oriented rhesus monkeys 


H. G. SrERLING AND C. JonuNsoN: Histological 
findings in the receptor layer of primate retina 
associated with light-induced dichromacy 


H. Zwick, E. B. BEDELL AND K. Broom: peru 


and visual deficits associated with laser irradia- | 
tion 


R. Lakowskr AND K. Ouver: Effect of pupil - 
diameter on colour vision test performance 


W. A. THORNTON : Colour discrimination enhance- 
ment by the illuminant 


G. VrnRIEST: The spectral curve of relative lumi- 
nous efficiency in different age groups of aphakic 
subjects 


E. Hansen: The photoreceptors in cone dystro- ^ 


phies 


W. S. Foutps, I. A. CHRISHOLM AND J. M. BRONTE- 
STEWART: Effects of raised intraocular pressure 
on hue discrimination 


G. A. FISHMAN, A. E. Knit, AND M. FISHMAN: 
Acquired color defects in patients with open- 
angle glaucoma and ocular hypertension 


H. ScHEIBNER AND C. THRANBEREND: Colour 


vision in a case of neuritis retrobulbaris 


M. Marre, O. NEUBAUER AND U. NeMetz: Colour 
vision and the “pill” 


E. S. pE Vries-pbE Mor, L. N. Went AND J. J. 
VoLKer-DIEBEN : Fatnsworth-Munsell 100-hue re- 
sults in a series of patients with long-standing 
therapeutic carotenaemia 


G. V. Barr: Terminology of colour deficiency. 
Usage, evaluation, precision and development in- 
cluding a suggested international clinical method 
for representing congenital and acquired defects 


H. M. Pautson: Congenital color deficiencies. 
Detection and classification as to type and degree 
of defect 


R. LAKowsKr AND P. R. KiNNEAn: Diagnosis of 
congenital red-green anomalies in patients with 
clinical conditions 


M. RigHrER: Experiences in color-vision exami- - 
nations of industrial personnel 
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FUR KLINISCHE UND EXPERI- 
MENTELLE OPHTHALMOLOGIE 


_ INTRAOCULAR PRESSURE WITH CHANGE IN 


POSITION. (German) Kindler-Loosli, C., 
and Schmidt, T. (University Eye Clinic, 
Bern, Switzerland). Albrecht von Graefes 
Arch. Klin. Ophthalmol. 194:17, 1975. 


No regular alteration in intraocular pressure 


could be found by changing the position of 


patients from sitting to supine or vice versa. 
In almost al! cases the first measurement taken 
was the higher whether it was sitting or su- 
pine. There were some patients who always had 
higher pressures in the sitting position; others 
always had higher tension in the supine posi- 
tion. Therefore, this does not seem to be an 
important factor in accurate measure of intra- 
ocular pressure. (1 figure, 1 table, 7 refer- 
ences)—David Shoch 


THE CLINICAL PICTURE OF EALES’ DISEASE. 
Spitznas, M., Meyer-Schwickerath, G., 
and Stephan, B. (Univ. Eye Clinic, Essen, 
West Germany). Albrecht von Graefes 
Arch. Klin. Ophthalmol. 194:73, 1975. 


The clinical findings in 316 eyes with Eales’ 
disease and 41 eyes with true idiopathic peri- 


. phlebitis were analyzed. Eales’ disease dif- 


fered clearly from idiopathic periphlebitis in 


a predominance of male patients, a marked 


tendency toward bilateral disease in males, 


— the aspect of vascular sheathing and the 
. absence of inflammatory signs from the vit- 


reous body. The clinical picture of Eales’ dis- 


. ease was characterized by avascular areas in 
_ the retinal periphery, followed posteriorly by 
microaneurysms, rope-ladder-like dilations of 


capillary channels, tortuosity of neighbouring 
vessels and spontaneous chorioretinal scars. 
The more pronounced findings were neo- 
vascularizations (8495), hemorrhages (58%), 
obliterated vessels (39%) and vascular sheath- 
ing (34%). In contrast to idiopathic peri- 
phlebitis, Eales' disease is considered a pri- 
mary, non-inflammatory disorder of the walls 
of the peripheral retinal vessels, namely the 


ences )—Authors’ abstract E 


COMPARATIVE INVESTIGATIONS OF SUBJEC- 
TIVELY AND OBJECTIVEÉPv MEASURED VI- 
SUAL FIELDS. (German) Müller, W., 
Haasa, E., and Henning, G. (Eye Clinic 
Med. Acad., Erfurt, Germany). Albrecht 
von Graefes Arch. Klin. Ophthalmol. 
194:143, 1975. 


The author performed standard visual fields 
on four patients all of whom had defects due 
to pathologic processes. This was then re- 
peated using the visual evoked response 
(VER). In general there was excellent agree- 
ment between the subjectively measured visual 
field defect and that detected with the VER. 
(10 figures, 4 references)—David Shoch 


ANESTHESIOLOGY 


PHARMACOLOGIC REVERSAL OF HORNER’S 
SYNDROME FOLLOWING STELLATE GAN- 
GLION BLOCK. Winnie, A. P., Ramamur- 
thy, S., Durrani, Z., Radonjic, R., and 
Shaker, M. H. (Dept. Anesthesiology, 
Univ. Ill, Med. Center, Chicago, Ill.). 
Anesthesiology 41 :615, 1974. 


Effective stellate ganglion block performed 
for the release of pain may result in the 
annoying symptoms of Horner’s syndrome. 
The ocular symptoms may be relieved by in- 
stilling phenylephrine hydrochloride eye drops 
into the conjunctival sac. (2 figures, 3 refer- 
ences )—Joel G. Sacks 


ARCHIVES D OPHTALMOLOGIE 


THE OPHTHALMOLOGIC MANIFESTATIONS OF 
ACUTE IDIOPATHIC APLASTIC ANEMIA. 
(French) Haye, C., Bernard, J., Du- 
fier, J. L., and Guyot-Sionnest, M. 
(Paris). Arch. Ophtalmol. 34:793, 1974. 


The classic ocular findings of aplastic anemia 
are first pallor of the conjunctiva and retina 
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with visibility of the choroidal circulation; 
secondly, hemorrhages: palpebral, subcon- 
junctival and in all layers of the retina; 
thirdly, generalized infections due to the dimi- 
nution in white blood cells. Retinal exudates 
are not particularly characteristic of this dis- 
ease. Generally the ophthalmologic manifesta- 
tions accurately reflect the hematologic prob- 
lem and permit one to follow the course of 
the disease. (3 figures, 50 references)—David 
Shoch 


ARCHIVES OF OPHTHALMOLOGY 


CEROID-LIPOFUSCINOSIS (BATTEN DISEASE). 
Hittner, H. M., and Zeller, R. S. ( Baylor 
College of Medicine, Houston, Tex.). 
Arch, Ophthalmol. 93:178, 1975. 


One of the causes of blindness in children 
is a group of diseases called the gangliosidoses. 
The paradigm for this group is Tay-Sachs 
disease and characteristically these children 
have a deposition of gangliosides in the gan- 
glion cells resulting in their destruction and 
the appearance of a cherry red spot in the 
macula. A second group of diseases causing 
blindness in children has now been identified 
and is called the ceroid lipofuscinoses. The 
chief ocular structure involved in this group 
is the pigment epithelium rather than ganglion 
cell. In this group of diseases for which the 
enzyme defect has not yet been defined, there 
is a deposition of lipofuscin in the pigment 
epithelium layer while the ganglion cell layer 
stays relatively preserved. Therefore, in con- 
trast to the normal fluorescein angiogram of 
Tay-Sachs disease, the patients with lipo- 
fuscinosis show a grossly abnormal angio- 
gram with marked fluorescence demonstrable 
through the degenerate pigment epithelial 
layer. (14 figures, 5 tables, 43 references)— 
David Shoch 


CHRONIC SIXTH NERVE PALSY. Sakalas, R., 
Harbison, J. W., Vines, F. S., and 
Becker, D. P. (Virginia Commonwealth 
Univ., Health Sciences Div., Richmond, 
Va.). Arch. Ophthalmol. 93:186, 1975. 


Isolated sixth nerve palsies are not uncom- 
mon in ophthalmology and for many of these 
an etiology is never discovered. The authors 
have collected four cases which the initial 
sign of a petrous apexcavernous sinus tumor 
was an isolated sixth nerve palsy. The authors 


ABSTRACTS EL 


1063 


therefore feel that any patient with an ab-  . 
ducens paresis which does not clear within | 

six months should have angiography to rule  . 
out the possibility of such a tumor. (6 figures, — 
1 table, 16 references)—David Shoch E 


i ^1 
















BRITISH JOURNAL OF RADIOLOGY | 


ETHMOID MUCOCOELES. Lloyd, G. A. S, "7 ! 


Bartram, C. IL, and Stanley, P. (Moor- - 
fields Eye Hosp., London). Br. J. Radiol. — 
47 :646, 1974. 


Twelve patients with ethmoid mucocoeles 
are described. All presented clinically with a 
mass at the medial canthus. Other important 
clinical features were the presence of proptosis . 
and/or epiphora. Plain x-ray changes may a4 
difficult to detect in some patients and a 
ethmoid expansion is often more obvious clini- - 
cally than radiologically. The importance. et^] 
axial tomography in the x-ray diagnosis is. 
emphasized. (7 figures, 1 table, 4 references)— — 
Authors' abstract 


INVESTIGATIVE OPHTHALMOLOGY  - 


MECHANISMS INITIATING CATARACT FORMA- 
TION. Kinoshita, J. H. (National Eye In- - 
stitute, NIH, Bethesda, Md.). Invest ~ 
Ophthalmol. 13:713, 1974. 


Prolonged osmotic swelling of the lens isa  . 
common precursor to cataract formation in 
many experimental cataracts. Na-K-ATPase | 
is the principle enzyme of the cation pump  - 
which concentrates K in the lens and pumps - 
Na out thus maintaining normal lens hydra- —— 
tion. An inactivator of Na-K-ATPase has  . 
been isolated from the lenses of a strain of 
mice with congenital cataracts. It is theorized 
that if a similar substance could be isolated 
in man, its elimination might retard the process 
of cataract formation. (12 figures, 2 tables, 
24 references)—Barton L. Hodes 


THE LoNG-ACTING OCUSERT-PILOCARPINE 
SYSTEM IN THE MANAGEMENT OF GLAU- 
COMA. Lee, P., Shen, Y., and Eberle, M. 3 
(Dept. Ophthalmol., Albany Med. College, 
Albany, N.Y.). Invest. Ophthalmol. 14:43, — 
1975. 2 
Ocusert-pilocarpine devices were well toler- 

ated for six to nine months in 16 patients 


dope 


. with pilocarpine sensitive glaucomas (30 eyes) 


/ 


-=DE "mw B 


without overt evidence of ocular or systemic 
toxicity. Contrcl of intraocular pressure was 
satisfactory amc considered to be better than 


with the corresponding dose of pilocarpine 


drops. The “burst phenomenon,” characterized 


by a transient sudden increase in miosis, de- 


crease in vision, burning and redness of the 
eye, occurred wth 1.6% of Ocuserts used and 
was attribued tc sudden, unexplained leakage 


of pilocarpine from the device. (1 figure, 2 


tables, 7 references)—Barton L. Hodes 


PHYSICAL PROPERTIES OF EXPERIMENTAL 
. VITREOUS MEMBRANES. I. TENSILE 
STRENGTH. Numata, T., Constable, I. J., 
and Whitney, D. E. (Eye Research In- 
stitute of Retina Foundation, Boston, 
Mass.). Inves:. Ophthalmol. 14:148, 1975. 


Experimentally placed silk sutures left in 
rabbit eyes for cne to two weeks resultec in 


the development of three distinct types of 


vitreous membrares. These differed in appear- 
ance under the cperating microscope as well 


. as in their elasticity and tensile strength. Even 


the finest membranes not visible with the aid 


of an operating microscope withstood strains 


greater than that required to detach the rabbit 
retina. No membrzne remained unbroken when 
stretched to 200% of its resting length, sug- 
gesting to the authors that a fixation clamp 
of some sort designed into vitreous cutting 
instruments might facilitate rupture of these 
bands. (4 figures, 10 references)—Barton L. 


. Hodes 


QUANTITATION Of PILOCARPINE FLUX EN- 
HANCEMENT ACROSS ISOLATED RABBIT 
CORNEA BY HYDROGEL POLYMER LENSES. 
Krohn, D. L., and Breitfeller, J. M. ( Dept. 
Ophthalmology, N.Y. Univ. Med. Cen- 
ter, N.Y., N.Y.). Invest, Ophthalmol. 
14:152, 1975. 


The comparative effect of pilocarpine flux 
across rabbit cornea induced by two hydrogel 


. polymer lenses containing equal doses was 


quantitated in a transport chamber. This closed 
system featured centinuous flow of a tear 
analog but excluded variables of the internal 
eye influencing concentration. Flux induced by 
both lenses increased linearly with time. At 


= 240 minutes total flux was a whole order 


greater than that induced by the same pilo- 
carpine dose in free fluid. Analysis of pilo- 
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carpine in tear analog effluent showed the flux 
to be independent of the available dose re- 
tained in the hydrogel polymer lens, suggesting 
that corneal transport of pilocarpine to the 
aqueous may involve mediation by a carrier 
system. (2 figures, 1 table, 11 references )— 
Authors’ abtsract 


€ 
JOURNAL or NEUROLOGY, 
NEUROSURGERY AND PSYCHIATRY 


A TRIAL OF CORTICOTROPHIN GELATIN IN- 
JECTION IN ACUTE OPTIC NEURITIS. 
Bowde, A. N., Bowden, P. M. A., Fried- 
mann, A. I., Perkin, G. D., and Rose, F. C. 
(Lambeth Hosp., London). J. Neurol. 
Neurosurg. Psychiatry 37:869, 1974. 


The effect of a 30 day course of cortico- 
trophin gelatin injections on the natural his- 
tory of acute unilateral optic neuritis in 27 
patients is reported. A further 27 patients re- 
ceived inert injections in a double-blind con- 
trol. Measurements were made on visual acuity, 
visual field, macular threshold, and color vi- 
sion, and the development of optic atrophy 
and other neurological episodes was recorded. 
No significant differences were found between 
treated and control groups at intervals up to 
two years from the start of the trial. The 
criteria for inclusion of patients are given 
and it 1s concluded that corticotrophin has no 
effect on the natural history of the condition 
as defined. (2 tables, 12 references )—Authors’ 
abstract 


JOURNAL OF NEUROSURGERY 


Loss AND RECOVERY OF VISION WITH SUPRA- 
SELLAR MENINGIOMAS. Gregorius, F. K., 
Hepler; R. S., and Stern, W. E. (Dept. 
Surg., UCLA School Med., Los Angeles, 
Calif.). J. Neurosurg. 42:69, 1975.. 


Central visual acuity losses were documented 
in a group of 23 patients with surgically and 
histologically verified suprasellar meningiomas. 
The pattern demonstrated was that of acute, 
gradual or fluctuating loss in one eye, followed 
by later loss of central acuity in the other eye. 
Both optic nerves and chiasm were invariably 
involved either by stretching or compression. 
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Neither preoperative field abnormalities nor 
central acuity deficits could be correlated with 
the anatomical location of the tumor, nor could 
postoperative changes in vision be correlated 
with tumor size. Lengthy duration of acuity 


loss and severe visual deficit did not preclude 


postoperative recovery of vision. Improve- 
ment in sight most frequently occurred within 
the first several weeks after operation, and 
further return of vision was not noted after 
one year. (2 figurts, 2 tables, 16 references) 
—Authors’ abstract 


JOURNAL OF PEDIATRIC 
OPHTHALMOLOGY 


ARTERIOVENOUS FISTULAS INVOLVING THE 
EYE REGION. Wolter, J. R. (Univ. Mich., 
Ann Arbor, Mich.). J. Pediatr. Ophthal- 
mol. 12:22, 1975. 


Arteriovenous fistulas involving different 
parts of the eye and its adnexa are presented 
in 12 selected cases with their history, clinical 
appearance, management and, where possible, 
their pathology. These fistulas may occur 
spontaneously on the basis of a congenital 
malformation or they may be the result of 
previous trauma. They may be isolated or they 
may be part of more extensive vascular mal- 
formations. They may be stationary or pro- 
gressive. The techniques of the vascular sur- 
geons are helpful in their surgical management. 
(36 figures, 17 references )—Author’s abstract 


FAMILIAL DYSAUTONOMIA. REPORT OF A 
CASE IN A NON-JEWISH CHILD. Mensher, 
J. H. (Univ. Iowa, Iowa City, Iowa). J. 
Pediatr. Ophthalmol. 12:40, 1975. 


A case has been presented which fits the 
diagnostic criteria for inclusion in the Riley- 
Day or familial dysautonomia syndrome. Of 
interest is the fact that this child is of non- 
Jewish heritage. Several similar cases in the 
literature have been reported. They represent 
possible variants of the dysautonomia syn- 
drome. The patient presented is an authentic 
Riley-Day and has been examined by pedi- 
atricians knowledgeable of this syndrome who 
agree with the diagnosis. The possibility still 
exists, of course, that again this patient is a 
variant and that the only true Riley-Day pa- 
tients are of Jewish origin. (6 figures, 1 table, 


49 references )—Authors’ abstract 
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MEDICAL JOURNAL OF AUSTRALIA _ 


CANDIDA ENDOPHTHALMITIS. Horne, M. J | 
Ma, M. K., Taylor, R. F., Williams, R., ~ 
and Z etra. W. (Prince Henry Hosp., 
Little Bay, Australia). Med. J. Aust. 
1 :170, 1975. | 


A heroin addict developed systemic candi- 
diasis, the diagnosis being made by a scalp - 
biopsy. The lesions also involved the retina. 
The patient was first treated with Ae 
cytosine. He responded well to this but the A 
retinal lesions did not respond and he was 
therefore switched to amphotericin B. After 
this the lesion slowly resolved. (14 references) 
—Ronald Lowe 














NEUROLOGY 


VISUAL EVOKED RESPONSES IN CHILDHOOD 
CORTICAL BLINDNESS AFTER HEAD TRAUMA - 
AND MENINGITIS. Duchowny, M. Da 
Weiss, I. P., Majlessi, H., and Barnet, z 
A, B. (Nasional Institute ‘Child Health 
and Human Development, Boston, Mass.). — ; 
Neurol. 24:933, 1974. Ic 


Six children with cortical blindness follow- T^ 
ing head trauma of meningitis had visual - 
evoked response studies initially performed 
shortly after the onset of blindness. On long- . 
term follow-up examination, three had evi- 
dence of visual deficit and five exhibited vary- 
ing degrees of psychomotor retardation. Initial - 
and follow-up visual evoked responses were ^ x 
analyzed and correlated with changes in visual | 
and clinical status. The analyses suggest that 
change in short latency visual evoked response | 
components correlates with visual ability 
whereas change in longer latency visual evoked 
response components correlates with level of 
psychomotor function. (2 figures, 20 refer- 
ences)—Authors' abstract 


PEDIATRICS "sg 

ACCEPTABLE AND CONTROVERSIAL AP- 
PROACHES TO TREATING THE CHILD WITH | 
LEARNING DISABILITIES. Silver, L. B. Ux. 


(Rutgers Med. School, Piscataway, N.J.). 
Pediatr, 55:406, 1975. 


There are many professionals in multiple | 
disciplines developing approaches for helping , 
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children with learning disabilities. The treat- 
ment of choice is basically special education. 
Medication will minimize the hyperactivity 
and distractability; psychotherapy may mini- 
mize the emotional effects. However, special 
educational therapy for the underlying learn- 
ing disabilities is essential. No one yet has a 
rapid or “guaranteed” cure. (56 references) 
—Paul Romano 


SCIENCE 


4 . Broop VELOCITY MEASUREMENTS IN HUMAN 


RETINAL VESSELS. Tanaka, T., Riva, C., 
and Ben-Sira, I. (Mtassaehtisetts Inst. 
Technology, Cambridge, Mass.). Science 
186:830, 1974. 


= It would be useful in vascular diseases of 


= the retina to be able to measure the velocity 


of blood flow. The chief obstacles of such 
measurements in humans have been slow eye 
drift and retinal irradiance. These have now 
been controlled by employing the Doppler 
effect from reflected laser light. The instru- 
ment devised by the authors gives a value for 
mean flow in retinal veins of 1.9 cm/sec and 
a value for mean flow in retinal arteries of 


. 2.2 cm/sec. (2 figures, 6 references )—David 


Shoch 


TRANSACTIONS OF THE ÁMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


BIOAVAILABILITY AND THERAPEUTIC EFFEC- 

|J TIVENESS OF TOPICALLY ADMINISTERED 

CORTICOSTEROIDS. Leibowitz, H. M., and 
Kupferman, A. (Dept. Ophthalmol., Bos- 
ton Univ. School of Med., Boston, Mass.). 
Trans. Am, Acad. Ophthalmol. Otolaryn- 
gol. 79:78, 1975. 


Ophthalmic corticosteroid preparations vary 
I significantly in their ability to penetrate into 
the cornea and through the cornea into the 


solone acetate 1.095 ophthalmic suspension is 


| most effective in gaining access to the cornea 


and anterior chamber when the corneal epi- 
thelium is intact. When there is a break in 
the epithelial barrier, topical administration of 
prednisolone sodium phosphate 1.0% ophthal- 
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mic solution produces the highest drug levels 


in these locations. Having .gained access to 
the cornea, ophthalmic corticosteroids differ in 
their ability to suppress an inflammatory re- 
sponse. Overall, prednisolone acetate 1.0% oph- 
thalmic suspension is the most effective of the 
agents studied for suppression of corneal in- 
flammation. (10 tables, 21 references )—David 
Shoch 


COMPUTERIZED TOMOGRAPHIC (CT) SCAN- 
NING FOR ORBITAL EVALUATION. Grove, 
A. S., Jr, New, P. F. J., and Momose, 
K. J. (Dept. Ophthalmol., Harvard Med. 
School, Boston, Mass.). Trans. Am. Acad. 
Ophthalmol. Otolaryngol. 79:137, 1975. 


Computerized tomographic scanning has be- 
come useful in the evaluation of patients with 
orbital abnormalities. It complements other 
proved noninvasive techniques such as plain 
film and tomographic radiography, ultrasonog- 
raphy, and radionuclide scanning. It is the 
only completely safe diagnostic technique 
which provides detailed anatomic information 
about both orbital and intracranial structures. 
The radiation dose received by a patient from 
an entire computerized tomographic scan series 
is approximately the same as for a single skull 
radiograph. (17 figures, 10 references )—Au- 
thors’ abstract 


TRANSACTIONS OF THE OPHTHAL- 
MOLOGICAL SOCIETIES OF THE 
UNITED KINGDOM 


PATTERN OF VISUAL DAMAGE AFTER ACUTE 
ANGLE-CLOSURE GLAUCOMA. McNaught, 
E. L, Rennie, A., McClure, E., and Chis- 
holm, I. A. (Tennent Institute Ophthal- 
mol., Glasgow, Scotland). Trans. Ophthal- 
mol. Soc. U.K. 94:406, 1974. 


Twenty-five patients who had had an attack 
of closed-angle glaucoma and whose pressure 
had been normalized by surgery were examined 
for any evidence of visual damage from the 
acute attack. In all these patients only one 
eye was affected so that the uninvolved eye 
could be used as a control. In all cases visual 
acuity returned to what it was before the 
attack and the only defects seen were first an 
occasional finding of dyschromatopsia with a 
yellow/blue defect. However, only in three of 
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these patients was the defect in fact unilateral. 
In addition, 14 of the 25 patients showed a 
constriction of the upper visual field. (7 fig- 
ures, 2 tables, 14 references)—David Shoch 


A RATIONALIZATION OF TREATMENT OF CEN- 

e TRAL RETINAL ARTERY OCCLUSION. Ffytche, 
T. J. (Moorfields Eye Hosp., London). 
Trans. Ophthalmol. Soc. U.K. 94:468, 
1974. y 


Although retinal tissues cannot survive 
ischemia for more than a few hours, com- 
plete occlusion is rare, and it is, therefore, 
reasonable to treat all such cases seen within 
48 hours of the occlusion. With this in mind, 
the following simple scheme for emergency 
treatment of central retinal artery occlusions 
(no matter what the cause) is suggested: (a) 
lay the patient flat, (b) inject intravenous 
Diamox 500 mg stat, (c) apply firm ocular 
massage. Treatment should be continued for 
at least 30 minutes in all cases seen within 48 
hours of the occlusion, and in order to exclude 
an inflammatory cause the erythrocyte sedi- 
mentation rate should be measured in all pa- 
tients over the age of 50 years. (24 references) 
—Author’s abstract 


OCULAR HYPERTENSION: FOLLOW-UP OF 109 
CASES FROM 1963 To 1974. Walker, W. M. 
(Birmingham, England). Trans, Ophthal- 
mol. Soc. U.K. 94:525, 1974. 


The 109 patients described here all had 
tensions over 21 mm Hg; twelve of the patients 
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had tensions over 30 mm Hg. Seven of the ~ 
109 patients developed acute or sub-acute 
angle-closure glaucoma which is higher than 
one might expect on pure chance distribution ` 
and 11% developed chronic simple glaucoma. - 
However, 90% of these patients developed no =~ 
field loss or cupping of the optic nerve head. — 
The factor of greatest import is the ability 
of the nerve head to withstand increased intra- 
ocular pressure and this in turn seems to be 
dependent on the perfusion pressure through  — 
the optic nerve. (6 figures, 3 tables, 2 refer- 
ences)—David Shoch " 


DOUBLE-BLIND TRIAL OF ATROMID-S IN 
EXUDATIVE DIABETIC RETINOPATHY. Cul- - 
len, J. F., Town, S. M., and Campbell, ~ 
GC. J Royal Infirmary, Edinburgh Scot- . 
land). Trans. Ophthalmol. Soe. Tes E 
94:554, 1974. 5 


Diabetic retinal exudates do clear under 
treatment with clofibrates as judged by the 
clinical and photographic appearance of the - "] 
fundi. However, during the two year period  — 
of the trial there was lo statistically significant — 
alteration in visual acuity. In the control group 
of patients exudate deposits were significantly — 
increased but there was no statistically sig- 
nificant drop in visual acuity in this control 
group. Clofibrate appears to be a useful pro- 
phylactic agent for diminishing the deposition 1 
of exudates but it has absolutely no effect on l 
the hemorrhagic or proliferative elements of 
diabetic retinopathy. (1 figure, 4 tables, 11 ref- 
erences )—David Shoch 
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NEWS ITEMS 


EpITED BY THOMAS CHALKLEY, M.D. 
700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lecturers 
must be received at least three months prior to the date of occurrence. 


First INTERNATIONAL PHOTOCOAGULATION 
CONGRESS 


The First International Photocoagulation Con- 


.gress, sponsored by the Columbia University Col- 


lege of Physicians and Surgeons and the Edward S. 
Harkness Eye Institute, will be held Sept. 28-Oct. 
1, 1975, at the Waldorf-Astoria Hotel, New York 
City. Under the chairmanship of Francis A. 


L'Esperance, Jr, the Congress will review and 


study the development and therapeutic capabilities 
of photocoagulation through presentations and dis- 
cussions by noted researchers and professors from 
the United States, Germany, Belgium, France, 
England, Russia, and Denmark. Workshops with 
laser photocoagulation of animals and in fluorescein 
angiography will be directed by individual faculty 
members. For further information, write McRand 
Enterprises, Inc., Congress Managers, 222 E. Wis- 
consin, Lake Forest, IL 60045. 


| 
THE ITALIAN OPHTHALMOLOGICAL 
Society: 56TH MEETING 


The 56th meeting of the Italian Ophthalmological 
Society will be held at the Hilton Hotel, Rome, 
Nov. 28-30, 1975. The main topic to be discussed 
is “The visual field.” Free lectures and scientific 
films will be held. Official languages are Italian 
and English. For information write, Dr. I. Esente, 
Corso Italia, 2, 50123 Florence, Italy. 


NATIONAL SocIETY FOR THE PREVENTION 
oF BLINDNESS: GLAUCOMA SYMPOSIUM 


| The National Society for the Prevention of 
Blindness will present a Glaucoma Symposium, 
Sunday, Sept. 21, 1975, in the ballroom foyer of 
the Statler Hilton Hotel, Dallas. The chairman 
is Paul R. Lichter. The panel members include 
Bernard Becker, John Hetherington, Jr, Allan E. 
‘Kolker, A. Edward Maumenee, Robert N. Shaffer, 
and Richard J. Simmons. There is no charge. 


SouTHERN MEDICAL ASSOCIATION: 
ANNUAL MEETING 
The Section on Ophthalmology of the Southern 


Medical Association will hold its 1975 meeting in 
Miami Beach, Florida, Nov. 17-20. Papers are now 


being accepted for presentation at this meeting. For 
application forms to present or discuss a paper, 
or present a scientific exhibit, write Joel B. Pollard, 
M.D., Section Secretary, 921 Canal St., Suite 812, 
New Orleans, LA 70112. 


UNIVERSITY OF MANITOBA: INTRAOCULAR 
LENS IMPLANT COURSE 


The University of Manitoba will sponsor an 
intraocular lens implant course Oct. 31 and Nov. 
1, 1975. Guest speakers include Neil Dallas and 
Robert Drews. Tuition for the course is $200; $100 
for residents. For further information, write Gor- 
don M. Krolman, M.D., Department of Ophthal- 
mology, University of Manitoba, Medical College, 
Winnipeg, Manitoba, Canada R3E OW3. 


llTH ANNUAL BRONSON COURSE IN 
DIAGNOSTIC OPHTHALMIC ULTRASOUND 


The 11th Annual Bronson Course in Diagnostic 
Ophthalmic Ultrasound will be held Oct. 30-Nov. 1, 
1975, at the University of Louisville, Department 
of Ophthalmology, in Louisville, Kentucky. 

This course will cover minimal fundamentals of 
engineering necessary. for clinical utilization of 
ultrasound and operational characteristics of com- 
mercial instruments and their standardization. 

The faculty will include Nathaniel R. Bronson, 
D. Jackson Coleman, Yale L. Fisher, Arthur H. 
Keeney, Karl C. Ossoinig, Norman Pickering, Ed- 
ward Purnell, and Jerry Shields. The course is 
accredited for 15 hours of Category I Continuing 
Medical Education certification. Registration fee is 
$135 for practitioners; $50 for residents, which 
includes luncheons, reception and dinner the first 
evening. Registration is limited. For further in- 
formation, write Arthur H. Keeney, M.D., Uni- 
versity of Louisville, School of Medicine, Louis- 
ville, KY 40201. 


St. Mary’s HosPrrAL, SAN FRANCISCO: 
PHACOEMULSIFICATION COURSE 

St. Mary’s Hospital and Medical Center, San 
Francisco, will hold a basic course in phacoemulsifi- 


cation, June 28-30, 1975. Movies will illustrate 
didactic material. Animal work will enable par- 
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ticipants to practice the technique under microscopic 
supervision. Attendance is limited to 12 practi- 
tioners; tuition is $600. The Center will also offer 
a one-day advanced course on June 7 and July 19, 
1975. Tuition is $200; attendance is limited to 12 
persons. For further details, write Albert J. Sar- 
rail, M.D., or Barbara Silverstri, M.D., Course 
Director, St. Mary’s Hospital and Medical Center, 
22 Hayes St., San Francisco, CA 94117. 


UNIVERSITY OF bEXAS HEALTH SCIENCE 
CENTER: WoRKSHOP IN SoFT 
TISSUE SURGERY 


A 2-day workshop in basic plastic surgical 
techniques in soft tissue surgery will be held Sept. 
26-28, 1975, at the University of Texas Health 
Science Center in Dallas. The workshop, sponsored 
by the University of Texas Otolaryngology Train- 
ing Programs and the American Academy of Facial 
Plastic and Reconstructive Surgery, will consist of 
didactic lectures, panels, laboratory, and problem 
case solving sessions. John T. Dickinson, Pittsburgh, 
will be the special guest. Tuition is $175 for prac- 
ticing physicians; $100 for residents. For informa- 
tion, write Jack P. Gunter, M.S., Program Co- 


New RESEARCH GRANTS AWARDED BY THE NATIONAL EYE INSTITUTE 


January 31, 1975-Marcu 27, 1975 


PRINCIPAL 
INVESTIGATOR 


Shabtay Dikstein 


INSTITUTION 


Hebrew University 
Jerusalem, Israel 


Tuskegee Institute 

Tuskegee, Alabama 

Pennsylvania College of Kent E. Higgins 
Optometry 

Philadelphia, Pennsylvania 

University of Colorado Eva Fifkova 

Boulder, Colorado 


Case Western Reserve 
University 
Cleveland, Ohio 


Kay E. Frank 


University of Louisville Carolyn Kalsow 


Louisville, Kentucky 


University of Rochester Robert M. Chapman 


Rochester, New York 


v 
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ordinator, Division of Otolaryngology, Suite 314, n 
8210 Walnut Hill Lane, Dallas, TX 75231. 
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THE SALLY LETSON SYMPOSIUM 


The Sally Letson Symposium on External Dis- d 
eases of the Eye will be held at the National - 
Defence Medical Centre Auditorium, Smyth Rond, 
Ottawa, Canada, Oct. 23 and 24, 1975. The topics . 
to be covered include therapy for ocular bacterial, 
viral, and fungal infections, soft contact lenses, 
artificial tears, and other therapeutic modalities for — 
the external eye condition. There is no registration 
fee for this meeting. For further information, - 
write A. G. Watson, M.D., 267 O'Connor St, ~ 
Suite 406, Ottawa, Canada K2P IV3. ni 4 
m 





PERSONAL 


RICHARD KEATES 


Richard Keates, professor of ophthalmolog y t 
Ohio State University, presented the annual Abi id d 
Pinsky Memorial Lecture to the Rochester! Of h- 
thalmological Society, Feb. 13, 1975. The topic of — 
his lecture was “Current Therapy of Common 


Problems in Corneal Disease.” 


AMOUNT 

TITLE OF PROJECT AWARDED 
Survival of the corneal endo- 

thelium $24,030 


Culture of suspected viruses in 
human ocular disease 


Peripheral mechanisms in func- 
tional amblyopia 
Effect of visual deprivation of 


synapses of visual centers 


Ocular injury by ultrasound 


Autoantigens of the guinea pig 
retina and uvea 


Visual mechanisms for wave- 
length discrimination 


i 


1070 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1975 


FIVE-YEAR OPHTHALMIC MEETING CALENDAR 


^. For listings, write Bruce E. Spivey, M.D., Professor and Chairman, Pacific Medical Center, Depart- 
ment of Ophthalmology, P.O. Box 7999, San Francisco, CA 94120. 


-= 1975 


JUNE 14-19 
JULY 1-3 
AUGUST 3-6 
SEPTEMBER 21-25 
OCTOBER 5-11 
13-17 
19-22 
19-24 
NOVEMBER 2-6 
12-15 
29-Dec. 4 

1976 
APRIL 5-9 
28-May 1 
May 7-10 
| 14-16 
16-21 
JUNE 13-19 
26-JuLy 1 
AUGUST 8-13 
SEPTEMBER 12-16 
OCTOBER 11-15 
21-24 
NOVEMBER 11-15 
DECEMBER 2-5 
4-8 

1977 

| 

| APRIL 24-28 
Mav 15-20 
| 30-TuwE 1 
JUNE 18-23 
. OCTOBER 17-21 
. NOVEMBER 5-10 
à DECEMBER 4-7 

1978 
May 14-21 
| 29-31 
|. OCTOBER 16-20 
| NOVEMBER 5-9 
(tentative) 

. 1979 
May 28-30 
. OCTOBER 22-26 
NOVEMBER 4-8 


American Medical Association, Annual Convention 

International Orthoptic Congress 

17th Congress of the Colombian Ophthalmological Society 

American Academy of Ophthalmology and Otolaryngology 

World Medical Association Annual Meeting 

American College 5f Surgeons, Clinical Congress 

American Board of Ophthalmology 

Tenth Congreso Argentino de Oftalmologia 

Association of American Medical Colleges/Association of 
University Professors in Ophthalmology 

International Symposium on Cataracts 

American Medical Association, Clinical Convention 


European Congress of Ophthalmology 

II World Congress on the Cornea 

American Board of Ophthalmology (oral) 
American Ophtha'mological Society 

Pacific Coast Oto-Ophthalmological Society 

Club Jules Gonin Meeting 

American Medical Association, Annual Convention 
Asia Pacific Academy of Ophthalmology 


American Academy of Ophthalmology and Otolaryngology 
American College of Surgeons, Clinical Congress 
American Board of Ophthalmology 

Association of American Medical Colleges 

American Board of Ophthalmology (oral, tentative) 
American Medica! Association Clinical Convention 


Pacific Coast Oto-Ophthalmological Society 

Instituto Barraquer VII International Course 

American Ophthalmological Society 

American Medical Association Annual Convention 

American College of Surgeons Clinical Congress 

Association of American Medical Collezes/Association of 
University Professors in Ophthalmology 

American Medical Association, Interim Convention 


International Congress of Ophthalmology—Concilium 
Ophthalmologicum Universale 

American Ophthalmological Society 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges 


American Ophthalmological Society 

American College of Surgeons Clinical Congress 

Association of American Medical Colleges/Association of 
University Professers in Ophthalmology 


Atlantic City . 
Boston 

Bogota, Colombia 
Dallas 

Tokyo 

San Francisco 
Philadelphia 


Buenos Aires 
Washington, D.C. 


Iowa City 


Honolulu 


Hamburg, Germany 

Washington, D.C. 

Philadelphia 

Kilauea, Hawaii 

Seattle 

Lausanne, Switzerland 

Dallas 

Denpasar, Bali, 
Indonesia 

Las Vegas (tentative) 

Chicago 

San Francisco 

San Francisco 

Chicago 

Philadelphia 


Tucson, Arizona 
Barcelona 

Hot Springs, Virginia 
San Francisco 

Dallas 

Washington, D.C. 


Chicago 


Kyoto, Japan 


Hot Springs, Virginia 
San Francisco 
New Orleans 


Hot Springs, Virginia 
Chicago 
Washington, D.C. 


fter 14 years of widespread clinical experience, Glaucon 

mains a standby in the medical management of open-angle 

aucoma. During this period, it has accumulated an impres- 
ve record of stability, safety and efficacy. 

laucon offers a range of strengths to meet all your clinical 

'eds: V2 96 for initiation of therapy, 1% for concomitant 

ie with other agents, 2% for maximum IOP reduction. 


and here are five more reasons: 


Glaucon remains stable for two years unopened! 
ind throughout normal patient usage 


Jlaucon increases the facility of outflow? 

3laucon controls IOP better than miotics alone*5 

3laucon often permits less frequent instillations?:^5 
3laucon alleviates pinpoint pupil and ciliary spasm,?5 
‘specially useful in older patients 








on 2 Mens 












1. Data on file, Alcon Laboratories. 2. Ballintine, E. J. and Garner, Lt L 
Arch. Ophthal. 66:314, 1961. 3, Becker, B. et al: Arch. Ophthal, 66:2 
1961. 4. Garner, L. L. et al: Scientific Exhibit, A.A.0.O., Chi 
October 1960. 5. Garner, L. L.: Tonography and the Gláücimis al Sp 


field, II., Charles C. Thomas, 1965, p. 236. 1 X" 


Description: A sterile ophthalmic solution containing: Active: I-E Epir s) 
rine Hydrochloride equivalent to 0.5%, 1.0%, or 2.0% Epin bu 
Preservatives: Sodium Metabisulfite 0.3%, Benzalkonium Chl 
Inactive: Sodium Chloride, Purified Water. Contraindicar 
closure, narrow or shallow angle glaucoma, Warnings: Not for it 
Slit lamp and gonioscopic examination should be pentorntell id ort 
since it can dilate the pupil and cause acute attacks in cases ol nai 7 
angle glaucoma. Should an increase in tension occur, administer 
and/or carbonic anhydrase inhibitors. Precautions: Use with cai tió 
known cases of hypertension. Adverse Reactions: Prolonged t ly 
duce extracellular pigmentation in the palpebral conjunctiva, O. 
casions, systemic side effects have been reported such as 
headaches, palpitation, paleness, tachycardia, trembling, and. pers 
Stinging may occur after instillation. Dosage: 1 drop in the eye(s) 
two times daily. 9/73 

Alcon Laboratories, Inc., Fort Worth Texas 76101 e" 


dedicated to advances in ophthalmic th 


d 
^ 
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Columbia University 
College of J2bvsícians 
and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


A postgraduate course 


EVALUATION AND MANAGEMENT OF 
OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


DIRECTED BY: 


D. JACKSON COLEMAN, M.D. 
STEPHEN L. TROKEL, M.D. 


GUEST SPEAKER: 
ROBERT MACHEMER, M.D. 


FACULTY: 
ARTHUR GERARD DE VOE, M.D. 
ROBERT M. ELLSWORTH, M.D. 
WILLIAM C. COOPER, M.D. 


$75.00 


For information and application write to 
Jose M. Ferrer, Jr., M.D., Associate Dean, 
630 West 168th Street, New York, New 
York 10032. 


CONJUNCTIVO- 
DACRYCCYSTORHINOSTOMY 


L.T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) INSETS 
OF STANDARD 
SIZES 


(2) INSETS 
OF SPECIFIED 
SIZES 


(3) SIZED 


INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. 
2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 


*L. T. JONES, M.D.  DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 





E-PILO® OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutions are available 
in five convenient concentrations: 


E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-2® Centains: 
Pilocarpine Hydrochloride ................ 2.0% 
Epinephrine Bitartrate ........................ 1.09 
(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine and 
Epinephrine, both solutions contain: 


KORDIN LOC n ahei 5.0% 
Benzalkonium Chloride .................... 0.01% 


in a buffered aqueous solution containing sodium bisulfite, 
mono- and dibasic sodium phosphate, and disodium 
edetate. Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the open angle 
type. Contraindications: Contraindicated in narrow angle 
glaucoma. Warning: FOR TOPICAL OPHTHALMIC USE 
ONLY. If irritation develops, patients should be advised 

to discontinue use and consult prescribing physician. 
Precautions: Use with caution in unverified glaucoma and 
vascular hypertension. Epinephrine compounds are effec- 
tive in the management of many of the forms of glaucoma; 
but complications, especially conjunctival irritation, occur 
frequently. If the reaction is severe, discontinuance of the 
drug may become necessary. This solution is sterile when 
packaged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly covered when not in use. Keep in cool place. 
Protect from light. Do not use if solution has darkened. 
Dosage: One or two drops on awakening and in the evening. 
If this fails to control the pressure, medication may be used 
more frequently. The frequency of instillation and the con- 
centration depends on the response of the patient. The 
ophthalmologist must ascertain just how much E-PILO is 
necessary for each individual patient. Caution: Federal law 
prohibits dispensing without prescription. How Supplied: 

10 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P R.). Inc. 


San German, Puerto Rico 00753 414-1/COR-565 
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Prescribing information on facina paae 








America's newest idea 
in full field 
APHAKIC 


lenses 


GO1 
processed in DURIKON (CR-39) 


Inquire about GO-1 from 





— 


The Department of Ophthalmology 


at 


The University of lowa 
sponsors an 
International Symposium 


CATARACTS: 


Evaluation of Visual Function 
Operative Management 
Optical Rehabilitation 


honoring 


P. Boeder, Ph.D. 
Professor Emeritus 


in 
lowa City, lowa 
November 12-15, 1975 


Organized by Hansjoerg E. Kolder, M.D. in 

collaboration with eminent physiologists, 

surgeons and optical scientists, among 

them Drs. Alpern, Binkhorst, Dodt, Emery, 
Enoch, Mackensen, McPherson, Peyman, 
puan Safir, Schober, Shoch, Soper, West- 
eimer. 





BENSON OPTICAL CO., INC. Dep. as 


Executive offices / Minneapolis, Minn. 55440 * Specialists in prescription optics for nearly 65 years 


QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 





DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every 
one of your patients should use this procedure 
for removing contact lenses. Just the wetting 
of the cup and a gentle touch to the lens does 
it. Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 


Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 





pm 


CLINITEX 





Pare utt T UAM. I FENAI 






Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 



















Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Unretouched clinical photograph Albany Medical College, New York 

Patents pending 








L0G—2 XENON ARC 
PHOTOCOAGULATOR 







THE ONLY AMERICAN 
manufactured xenon arc 
photocoagulator proven 

effective in over 500 hospitals, 
clinics and physicians' offices. 


Sold and serviced by Clinitex 
sales engineers located in the following i» 
areas: Boston, Mass., Atlanta, Ga., 

Chicago, lll., Dallas, Texas, Phil., Pa., 

and Covina, California. 

Standard line voltage. 

Highly portable (45 Ibs.) 

THE ONLY PHOTOCOAGULATOR delivering 
an absolutely uniform chorio-retinal 

reaction. Eliminates excessive and 
undesirable tissue damage from 

hot spot thermal effect. 

THE ONLY PHOTOCOAGULATOR offering 
an 8 degree aperature. Ideal for post scleral 
buckles. 

Designed, manufactured and marketed by 
Clinitex, Inc. Immediate delivery of a complete 
system, or any component, 
























CLINITEX, INC. 183 Newbury St. è Danvers, Mass. 01923 U.S.A. 
PLEASE 
SEND []cA2 LlLoc-2 
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THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


6th ANNUAL SCIENTIFIC SESSION 


Sunday, September 21, 1975 8:00 AM to 4:30 PM 
Fairmont Hotel Dallas, Texas 


A.M.A. approved for Continuing Medical Education" 


Plan to attend this meeting on the first day of the Academy and hear many as- 
pects of ophthalmic plastic surgery discussed by outstanding men in the field. 


Guest speakers include Lester Cramer, M.D., Plastic Surgery, Setrag Zacarian, 
M.D., Dermatology, and Richard T. Farrior, M.D., Otolaryngology and Maxillo- 
facial Surgery. 


The registration fee before September 1st is $60.00. Registration after that date 
will be $75.00. Enrollment limited to 500. 


For more information write: Charles R. Leone, Jr., M.D. 
504 Madison Square Medical Building 
San Antonio, Texas 78215 


NEURO-OPHTHALMOLOGY TAPES 


By J. Lawton Smith, M.D. 


. The Neuro-ophthalmologic Exam H The Eye in Encephalocele . Fifth Nerve Disease 


. Third Nerve Disease . Hydrocephalus . Neuro-ophthalmology Update 1975 
. Visual Fields . Optic Nerve Disease #2 . EMI Scan 


Nystagmus . Neurosurge " Basi "i 
Thyroid Eye Disease . Visual Loss Work-up asic Ocular Motility for Neurologists, 


ae ein PRESE . raid vds p Therapy . Basic Ocular Motility for Neurologists, 
et Td and oe 35, Prro-on pele one History 4 et Orbit 
ptic Nerve Disease . The Eye in Nasopharyngeal Tumors j 
. Optokinetic Nystagmus . Refraction in Neuro-ophthalmology rs Sod ot Lenses #1 i2 € 
. Skew Deviation . References and Answers to Letters . Intraocular Lenses #2 (Dr. Jaffe) 
. Pediatric Neuro-ophthalmology 29. Internuclear Ophthalmoplegia 43. Diabetic Retinopathy 1975 7 
. Migraine 30. Opticians Gems #1 #1—Photocoagulation (Dr. Blankenship) 
. Convergence Insufficiency . More of #30, plus More N-O Gems 44. Diabetic Retinopathy 1975 J 
. Pseudotumor Cerebri 32. Opticians Gems #2 #2—Vitrectomy (Dr. Blankenship) 
. Functional Visual Loss . . Fourth Nerve Disease 45. Red Hot Practice Pearls 
. The Diplopia Work-up . Neuroradiology #1 46. Adie's, Amsler, & Rubella Gems 


These tapes are aimed strictly at the Clinician and have no "mad scientist" material. They will also help you with 
your continuing medical education as they are acceptable for the AMA Physicians Recognition Award in category 
5(a) on an hour-for-hour basis, subject to the 22 hour limit in this subcategory. Most important of all, they save you 
time. You can listen to these cassettes in the car en route to hospital, etc., and save valuable study time in the 
evenings to spend with your family. The tapes are timely, now often containing material over a year ahead of the 
journals. Not all tapes are aimed at the same audience. Tapes 38 and 39 are for neurologists and would be boring 
to most ophthalmologists. The cost of the tapes is $8 each, postage paid (U.S. and Canada). All other countries 
add $10 for airmail for the total order. All orders must be prepaid in U.S. currency. 


To order an optokinetic flag send $5 to "Fletcher's Optokinetic Flags," 6250 S.W. 98 Street, Miami, Florida 33155. 


To order cassette tapes, circle the numbers you want above, make out check to ''Neuro-ophthalmology Tapes" and 
mail to "Neuro-ophthalmology Tapes,’ 9820 S.W. 62 Court, Miami, Florida 33156, USA. 


ONO ma tem 


We s w^ SE MALIN emer SSRI LTEM e IPFE A 
ADDRESS LI A CE o ss DO t nene maia dilige eei i 


PORED LS AR. COHEN. C C CREER S Fi EE MEE S CODE Sa TEE 





“Say Cheese... 
The Kowa RC-2 Fundus Camera 


The Kowa RC-2 looks just like a 
Super-8 home movie camera. It 
weighs about the same (less than 
2⁄4 pounds) and it’s really easy to 


Check these features: 


e You can use the hand-held camera 
during surgery, or immediately 
post-operatively with the patient 
upright or supine. 

». A polaroid back is available for 
both color and black and white. 


e Excellent resolution of exterior 
photography especially of the angle 
with a gonio lens. 


e The camera may be adjusted to 
record a full face. 


use. Kowa’s advanced technology 
has made the operation A-B-C sim- 
ple, but there’s no Kindergarten level 
of sophistication in performance. 


e Using a built-in switch over lens a 
sharp picture of a specific fundus 
area under double magnification is 
equally easily obtained. 


e The hand-held camera is easily 
converted into a stand model. 


* With the addition of a stand, motor- 
ized back and power pack it makes 
an ideal and the least expensive 
fluorescein camera. 


eK KE E LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
i. 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
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Effective with Volume 80, July 
1975, instead of complimentary 
reprints, the AMERICAN JOURNAL 
OF OPHTHALMOLOGY will provide 
fifty complimentary tearsheets to 
the authors of original articles, 
notes, cases and instruments, edi- 
torials and book reviews. 


Reprints may be ordered in multi- 
ples of 100 at the time galley- 
proofs are returned. 


The Retina Research and Education Fund and Laboratory 
St. Mary's Hospital & Medical Center, San Francisco 


presents a COMPREHENSIVE COURSE 


THE MACULA 


Morning LECTURES - Classification, Diagnosis, and Fluorescein Angiography 
Afternoon WORKSHOPS — Management, Treatment, Reading of Stereo Angiograms 


FRIDAY and SATURDAY, OCTOBER 31 — NOVEMBER 1, 1975 


Emanuel Rosen England 
Hunter Little Palo Alto 
Steve Ryan Los Angeles 
Lawrence Yannuzzi New York 
John Justice Houston 

J. Brooks Crawford San Francisco 


Chris Zweng Palo Alto 
Kurt Gitter New Orleans 
Maurice Rabb Chicago 

Tom Burton lowa City 
Howard Schatz San Francisco 
(Course Director) 


Fee: $135.00 ($145.00 at the door), Residents and Technicians $60.00 


To be held at the Hyatt on Union Square, Downtown San Francisco. Fee includes luncheons & reception. 


For further information 
registration, and hotel 
reservations, write 


Ms. Deborah Miller (Secretary to Dr. Schatz) 
3637 Sacramento, San Francisco, 94118 


or call: (415) 921-4860 
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UNIVERSITY OF ILLINOIS ABRAHAM LINGOLN SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


ANNOUNCES A 
COURSE ON MICROSURGERY OF THE ANTERIOR SEGMENT OF THE EYE 
October 29, 30, 31, 1975 


Guest Moderater: Richard C. Troutman, M.D. 
Professor and Head 
Department of Ophthalmology 
State University of New York 


Faculty: Morton F. Goldberg, M.D. 
Professor and Head 
Department of Ophthalmology 
University of Illinois Eye and Ear Infirmary 


- =— — a M eee 


and staff members 


rse will combine didactic sessions and practical experience :^ all areas of anterior seg- 
vent surgery. Emphasis will be placed on gaining a working kriowiedge of the microscope. 


Registration Limited Tuition $450 
For Further Information Write To: 


Ms. Janet Nugent 
1855 W. Taylor St. 
Chicago, Ill. 60612 





OUTSTANDING EFFECTIVENESS IN DIAGNOSING 
ANOMALIES OF THE EXTRINSIC OCULAR MUSCLES 


THE ALLIED STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New, Easy-to-Use Instrument 


* Quick and accurate measurement of sub: 
jective angle of squint. 

e EFFECTIVE WITH CHILDREN AS YOUNG AS 
3 YEARS OF AGE. 

9 Presence of partial paralysis of ocular 
muscles, high phorias, and cyclo devia- 
tions readily revealed. 


Diagnostic evaluations MMATMIN, 
cre made on a special 
tangent screen  cali- 
brated in prism di- 
opters 


| 
| 
| 
f 
| 





Complete kit consists of: 2 hand projectors—transformer—red E 
and green spectacles and instruction manual—compensatcd f 
New Allied Cycloverticol tangent screen with pad of recording charts. 


Muscle Palsey dial for Complete refund gvaranteed if not 


: E a l 
quick, accurate diagnosis satisfied 7 days after receipt. $ 00 

Free demonstration without obli- 1 35 i 
gatlon in Chicago area. 


| ALLIED OPHTHALMIC EQUIPMENT CORP. GERE sous 
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PROBLEM SOLVING IN GLAUCOMA 


Will be the subject of the Estelle Doheny €&ye Foundation Annual Postgraduate Conference, to be held October 23 
and 24, 1975, at the Health Sciences Campus, University of Southern California, Los Angeles. 
The program will consist of: 


A series of short presentations by authorities in the field of glaucoma concerning their current views of the 
pathogenesis, diagnosis and clinical management of primary and secondary glaucoma 


and 
Problem solving sessions at which clinical difficulties will be discussed. Case histories and related pertinent 
questions will be pre-distributed to all registrants in order to permit efficient utilization of the auditorium's 
audience response system. 


ESTELLE DOHENY MEMORIAL LECTURER 
Robert N. Shaffer, M.D., San Francisco, California 


A. RAY AND WENDELL C. IRVINE MEMORIAL LECTURER 
W. Morton Grant, M.D., Boston, Massachusetts 


GUEST FACULTY 


Douglas R. Anderson, M.D., Miami, Florida Paul R. Lichter, M.D., Ann Arbor, Michigan 
Richard F. Brubaker, M.D., Rochester, Minnesota Kenneth T. Richardson, M.D., Anchorage, Alaska 
John Hetherington, M.D., San Francisco, California Bernard Schwartz, M.D., Boston, Massachusetts 
Ralph Z. Levene, M.D., Birmingham, Alabama ; 


ESTELLE DOHENY EYE FOUNDATION AND UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
A. Ray Irvine, M.D. Stephen J. Ryan, M.D. 
Anthony B. Nesburn, M.D. William H. Spencer, M.D. 


ACCREDITATION 
This program is approved for I5 units of Group A Credit toward California Medical Association Certificate in Continuing 
Medical Education, 


For detailed program and advance registration write to: 


Conference Chairman—ESTELLE DOHENY EYE FOUNDATION 
: [355 San Pablo Street 
Los Angeles, California 90033 





THE RODENSTOCK PRISM EXOPHTHALMOMETER. 
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@ FAST AND PRECISE MEASUREMENTS e SEPARATE READING FOR EACH EYE 
* PARALLAX FREE READINGS e $170.00 FOB NYC 
© SCALE AND OPTICAL ELEMENTS FULLY SEALED * DELIVERY FROM STOCK 









ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 WEST 55th STREET NEW YORK, N.Y. 10019 










The MAGST sit Lamp 900 
Is a lifetime investment... and so 


is the service that comes with it. 


Owning or operating a Slit Lamp 900 means owning 
and operating the original. It also means you have the. 
world's most reliable instrument which offers allthe ` 
benefits of superior ease of operation, superb accuracy 
and unmatched quality. 


Made by the world's leader in ophthalmological and 
related instrumentation, the Slit Lamp 900 is a lifeti nc 
investment and so is the service that comes with it. 


Our field service organization is composed of 
technicians who have served a minimum of seven yca: * 
in both manufacturing and service before qualifying 
for assignment to the U.S. 


Through June and July, we will be making service 
calls in METROPOLITAN NEW YORK CITY and 
LONG ISLAND. 


If you are in this area and have a Haag-Streit instrumer: 
that you wish to have serviced, please let us knov/ 
Just fill in the coupon, send it to us and we'll respond 
as soon as we hear from you. If you prefer, just give 

us a call and have your serial numbers handy. 


If you don't own the world's finest, original Slit Lamp 











For Service or 


Product Information Contact: isn't it time you did? 
A Ir P. O. Box 127 
Service, Ino. Waldwick, New Jersey 07463 
Subsidiary of Haag-Streit A.G., Berne, Switzerland (201) 445-1110 


Which Haag-Streit instruments would you like 


to have serviced? Comments as to functioning of instruments: 
Goldmann No............. Li 
1 Slit Lamp No. 900 oec m, 
No. 870 ween go | 
2 Applanation Tonometer No. 900 oru coctis g | 
3 Javal Ophthalmometer Ng. duit Her Us E i 
4 Goldmann Perimeter Nó 2nd iu [) 
Other Haag-Streit Instruments g 
Indicate best time for servicing; in so far as MO TU WE TH FR A 
possible, we will comply: Uu 0 B Bu 
NAME. e x eddie m NNA Mem: "EE 
| 
| 
STREET... a Pee ee a © | |) EEUU | 


Sterility | 
plus convenience 


BERENS 


TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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ADVANCED COURSE IN PHACO-EMULSIFICATION 


Donald L. Praeger, M.D., F.A.C.S. 
and Harold A. Schneider, M.D. 





This is open only to ophthalmic surgeons previously trained in the Cavitron/ 
Kelman phaco-emulsification procedure. 







Curriculum will include: 









—Live surgery with individual direct — —TV tapes of all facets of 
observation of cases and O.R. TV. procedure—Management of 
—Lectures with slides pre-operative, operative and 
—Movies post-operative complications 
—Printed lectures ——Planned extracapsular surgery 






—Special applications of phaco-emulsification and other procedures. 









Enrollment limited. For information contact: 


Mrs. Terri Rose, R.N. (Re: Advanced PEM Course) 
9 Fulton Avenue | 
Poughkeepsie, New York 12603 (914) 454-2510 















C] A L 
great deal to your ap hak, 


New Armorlite OV-AL Old Round Style 


OV-AL is an aspheric lenticular lens with an oval (45 x 40) field. 
The OV-AL is available in Single Vision; in 22mm Round Bifocals (shown 
here); and soon to be available in 22mm Flat-Top Bifocals. 
The OV-AL is cosmetically more attractive than the conventional 
round lenticular when used in today’s frames. 
Also, the extra 5mm in horizontal field allows the patient 
significantly more peripheral vision. | 
A wider view and better appearance, too! 


ARMORLITE inc 


The Oeigqnators of Hard Resin Lenses 


patent pending 





For the Discriminating 
Eye Physician — 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC, 


Branch Office 
2010 Tate Springs Road 


Main Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 


indie ement 


Bausch & Lomb External Disease Fellowship 


Stipend: $15,000 per year 
Number: 2 


Requirements: 


1. Curriculum vitae and bibliography 

2. Preceptor and site of fellowship 

3. Summary of proposed project 

4. Deadline for applications is January 31, 1976. 


Selection Committee: 


James V. Aquavella, M.D., Rochester Eye Bank 
Harold Scheie, M.D., Scheie Eye Institute 
John Dyer, M.D., The Mayo Clinic 


No candidate may take a fellowship at any of these 
institutions. 


Contact: 
James V. Aquavella, M.D. 
1160 Chili Avenue 
Rochester, N.Y, 14624 
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SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient’s orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 

e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $18.50 Per Box 


pfus sales tax where applicable 
ge oe mm m ment. enit aai ame SS venues Ct Set ON DUUM PS ROS um; 


| TO: Keeler Optical Products, [nc. 
456 Parkway, Lawrence Park Industrial Park 
| Broomall, Pa. 19008 














] 

| 

| Please send me __. boxes of the Medical Workshop | 
| lid holder. Enclosed is my check for $ | 
Name | 
I Address 
| City State. Zip. i 
=l 
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| THE TISSUE-FRIENDLY 


' SUPRAMID EXTRA® 


SUTURE. Polyfilament but neither braided nor twisted. New <aa!< 
type construction with several strands enclosed in a pevfeci.; 
smooth cover of the same material, gives great pliability and s. 
perior strength. Strong as steel wire, handles as silk. No stitc : 
irritation, no growth of tissue into suture. Sizes 10.0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.S2r^7 , 
length 9mm), CA needle for corneal work (wire size 0.30m- 
length 6mm), and EX needle for special keratoplasties (wire ez -> 
0.2mm, length 5mm), a flattened reverse cutting needle to pieve ` 
"leaking wounds," equal to the smallest hand made eyed neccic. 
No. 82F. The smallest spatula needle on the market, length 5 millimeters, wire siz: 


0. 19mm, double armed with 10-0, 9-0, and 8-0 black Supramid Extra. Code Nos 
2SC-100, 2SC-90 and 2SC-80. 





OUR MOST RECENT PRODUCT: GUIBOR-SMITH SUTURE For Frontalis Fixation 
(4-0 Supramid Extra, double-armed with Yz curved needle): 

265-1-40 for adults 

2GS8-2-40 for Pediatric work. 


A NEW SUPRAMID* PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions ir Eyc 
Muscle Surgery. Method by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plasti: 
implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


ANOTHER NEW SUPRAMID* PRODUCT: Quarter Globe Caps for the method by Dr. 
Philip Knapp. 


SURGICAL SUPRAMID* MESH——for Augmentation Rhinoplasty. Reference: Beekhuis, G. Ic - 
M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, January 1974. 


SUPRAMID* FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 
Smooth Surface Foil: 15 X 20cm, thicknesses, from 0.05mm to 2.0mm, non-sterile. 


Orange-Peel Surface Foil, 0.4mm thick, 3 X 3 cm, sterile. For method by Pierre Guibor, M.D 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canado, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington. D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canado 


(U.S. and Canadian Trade Marks Registered. 
*U.S. Trademark applied for 
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THE EYE FOUNDATION OF AMERICA OPHTHALMIC MINIATURES 


HELP! 


The JOURNAL needs Ophthal- 
mic Miniatures. 


PRESENTS A 


SYMPOSIUM ON 
GLAUCOMA 


Send one in today. 


Please provide the author, 
source, and date of each con- 
tribution. 


FEBRUARY 13-14, 1976 


For further information, contact: 


GEORGE M. HAIK, M.D. 
1542 Tulane Avenue 
NEW ORLEANS, LA 70112 


Ophthalmic Miniatures | 
American Journal of Ophthalmology 
233 East Ontario St., Suite 1401 
Chicago, Illinois 60611 


SECTION OF OPHTHALMOLOGY 


Puerto Rico Medical Association 


| Ophthalmic 
Ed: Ional Sori ce 


Manuscripts 


of 


Articles and Books 


Announces its Annual Summer Meeting 
for the Practicing General Ophthalmologist 
July 25, 26, and 27, 1975 
Cerromar Hotel 
Dorado, Puerto Rico 00646 


Guest Speakers: 
Peter Ballen, M.D. 
Robert S. Coles, M.D. 
Paul Henkind, M.D. 
Robert S. Jampel, M.D. 
Thomas H. Pettit, M.D. 
Felix Sabates, M.D. 
Abraham Schlossman, M.D. 


REGISTRATION FEE: $75.00—Payable to 
Annual Ophthalmology Convention of 
Puerto Rico 


Prepared Edited Revised 


Bibliographies Indexing 


KATHERINE CHALKLEY 
P.O. Box 387 
LAKE GENEVA, WISCONSIN 53147 


For further information write to: 


Caleb Gonzalez, M.D. 
EI Centro 1 Penthouse Suite 1502 
Hato Rey, Puerto Rico 00918 





" Biomicroscopy of 
the Peripheral Fundus 


e 


Introducing... 


Anterior Ischemic 
Yptic Neuropathy . 





An Atlas and Textbook 

By G. Eisner 

Foreword by H. Goldmann 

Drawings by W. Hess 

1973. xi, 192p. 121 illus. (12 in color). cloth/$54.30 


This introduction to a hitherto little-known aspect of biomicros- 


copy deals with the considerably improved techniques for uso | 


in ophthalmic research and diagnosis. As a result of tho 
author's substantial improvement of the indentation contact 
glass, which is described in detail, he is able to present a 
systematic collection of the normal and pathologic findings 
observed in the outermost periphery of the retina and the 
ciliary body—-areas that formerly were inaccessible for exami- 
nation. 


", . . absolutely essential to anyone who calls himself a ret na 
specialist." 


Journal of the American Medical 
Association, September 1974 





By S. S. Hayreh, University of lowa, lowa City, lowa 
1975. x, 145p. 139illus. cloth/$41.80 


Acute ischemic disorders of the optic nerve are an important 
cause of blindness and are commonly misdiagnosed. The book 
deals in detail with a clinical description of the disease, the 
rate of fluorescein fundus angiography in diagnosis, as well as 
pathogenesis, treatment and prophylaxis; recent advances in 
these respective areas are discussed. 


Since pathogenesis of the disease has been until recently a 
very controversial subject, the new facts presented should 
permit a new understanding of anterior ischemic optic neuro- 
pathy, a disease frequently associated with many systemic and 
other diseases. 





| 
| 
| 
| 








To order books or obtain additional information, write to 


Springer-Verlag New York, Inc. 
175 Fifth Avenue 
New York, NY 10010 


(o 
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LENS IMPLANT INSTRUCTIONAL SYMPOSIUM 


SPONSORED JOINTLY BY 
BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
AND 
ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 
DECEMBER 7-10, 1975 


AMERICANA HOTEL 
MIAMI BEACH, FLORIDA 


FACULTY 
Douglas Anderson, M.D. Turgot Hamdi, M.D. 
Cornelius Binkhorst, M.D. Henry Hirschman, M.D. 
D. Peter Choyce, M.D. Norman Jaffe, M.D. 
Henry Clayman, M.D. Richard Kratz, M.D. 
Robert Drews, M.D. Edward Norton, M.D. 
Lee Duffner, M.D. Norman Sanders, M.D. 
Miles Galin, M.D. Dennis Shepard, M.D. 
J. Donald Gass, M.D. Jan Worst, M.D. 

PURPOSE 


Registrants will be instructed in the indications and various methoc" 
lens implantation by European and American pioneers in the techr/ 
Complications will be discussed by experts in the various sub-spec 

of ophthalmology. Information will be provided on federal regu’ 
informed consent and the sources of the various lens types comm 
available. ( 


REGISTRATION FEE $450 
| 


PROGRAM CHAIRMEN j 
NORMAN JAFFE, M.D. — HENRY CLAYMAN, M.D. | 


For information write to: 
Henry Clayman, M.D. 
1680 Meridian Avenue 
Miami Beach, Florida 33139 


Make checks payable to: 
BASCOM PALMER-ST. FRANCIS SYMPOSIUM 





SANTA MONICA HOSPITAL MEDICAL CENTER 


INTRAOCULAR 
LENS IMPLANTATION 
COURSE 


The purpose of this two-day course is to teach 

the surgeon the technique of Intraocular Lens Implantation, 
using the intracapsular, extracapsular or 
phacoemulsification method of cataract extraction. 


TOPICS 
Actual Surgical Demonstrations 


Video Observation of Conventional 
Techniques 


Pre-Operative Care 

Post-Operative Care 

Indications 

Contra-Indications 

Complications 

Lens Strength Calculations 

Ultrasound Lens Strength Calculations 


Post-Operative Examination of 
Operated Cases 


Animal Surgery (lens implantation — 
animal eyes) 


Surgical Instrumentation 
[OL Ordering 
Third Party Billings 


FACULTY 


JOHN J. DARIN, M.D. 

DONALD DICKERSON, M.D. 
JOHN GILMORE, M.D. 

ROBERT HARE. M.D. 

KENNETH J. HOFFER, M.D. 
OTTO H. JUNGSCHAFFER, M.D. 
JEREMY E. LEVENSON, M.D. 
DENNIS SHEPARD, M.D. 


Prominent guest lecturers will 
participate in each course. 


DATES 
Courses will be presented on: 
[] August 1-2, 1975 

[] October 3-4, 1975 

[] November 7-8, 1975 

[] December 5-6, 1975 


FEE: $500 


For additional information please write or call Jeanne Harris at 


CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER 


1225 15th Street, Santa Monica, California 90404 = (213) 451-1511, Ext. 2148 


a 
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1965- 
Department 1966 

Basic Sciences 
Anatomy 71 
Biochemistry 76 
Microbiology 63 
Pathology 83 
Pharmacology 47 
Physiology 78 
Other 25 
Subtotals 443 
Clinical 

| Anesthesiology 31 
Dermatology 5 
Family medicine 
Medicine 93 
Neurology 23 
Obstetrics-gynecology 56 
Ophthalmology 13 
Orthopedics 17 
Otolaryngology 19 
Pediatrics 95 
Physical medicine 15 
Psychiatry « 75 
Public health- 

preventive medicine 48 

Radiology 58 
Surgery 79 
Urology 6 
Other 39 
Subtotals 672 
Totals 1,115 


Table 7.—Budgeted Unfilled Full-Time Faculty Positions in 


Medical Schools 1964-1965 to 1973-1974 


1966- 
1967 


76 
90 
82 
108 


42 
854 
1,374 


1967- 
1968 


79 
92 
82 
129 


100 


128 


110 


1,015 
1,585 


1968- 
1969 


93 
92 
77 
124 


102 


131 


118 


1,691 


1969» 
1970* 


80 
73 
70 
113 


104 


105 
132 


41 
1,093 
1,634 


1970- 
'1971 


76 
64 
71 
125 


114 
104 


60 
982 
1,490 


1971- 
19721 


e 
81 


58 
50 
141 
53 
66 
47 
496 


99 
11 


219 
42 
83 
35 
30 
28 

114 
20 

103 


44 
117 
160 

12 
124 

1,241 
1,737 


1972- 
1973 
95 
66 
75 
135 
66 
75 
63 
575 


96 
15 
71 
259 
41 
87 
37 
28 
23 
114 
26 
97 


44 

85 
147 
35 

66 
1,271 
1,846 


172 


601 


125 
15 
102 
288 
55 
100 
34 
37 
24 
136 
3l 
121 


69 
110 
182 

48 
15 
1,492 
2,092 


* Minnesota did not provide information. 


T Missouri-KC and Nevada did not provide information, 


Reprinted with permission: 
Medical Education in the United States 1973-1974 
JAMA (Suppl) 231:16, 1975 
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Table 5,—Full-Time Faculty Positions in US Medical Schools 
and Percent of Budgeted Positions Vacant, 1973-1974* 

















Full-Time Budgeted Positions | 
Positions Filled Positions Vacant 4 
e % Posi-| 
Departments Prof. Assoc. Assist. Instr. Total Prof. Assoc. Assist. Instr. Total Vacant 
Basic Science Departments i | 
Anatomy 432 363 538 179 1,512 13 — 14 59 12 98 6.1 | 
Biochemistry 483 370 442 159 1,454 12 11 28 1 52. 3.5: 
Microbiology 413 293 376 137 1,219 10 23 44 10 85 67. 
Pathology 665 600 802 432 2,499 29 +44 #77 22 172 6 d 
Pharmacology 346 — 274 — 351 113 1,084 19 18 33 7 7 66 
Physiology 485 374 484 133 1,476 20 #14 47 12 93. — 809 | 
Other basic science E 
departments 183 127 187 137 634 4 4 13 1 22 33 | 
Subtotals 3,007 2,401 3,180 1,293 9,881 107 128 301 (65 6601] 5; | 
Clinical Departments n | 
Anesthesiology 223 199 494 338 1,254 17 27 54 27 125 9,1 | 
Dermatology 74 59 78 35 246 4 1 10 0 i5 57 | 
Family medicine 75 90 160 109 434 13 25 51 13 102 19 D | 
Medicine 1,450 1,456 2,110 1,113 6,129 57 83 127 21 288 4s | 
Neurology 224 159 310 169 862 10 B 29 3 35 60 
Obstetrics-gynecology 301 295 423 200 1,219 4 29 41 16 100 785 
Ophthalmology 124 126 140 118 508 5 9 18 2 343 — 63 
Orthopedics 104 50 — 122 60 336 7 8 16 6 37 100 | 
Otolaryngology 106 83 146 99 434 6 3 B 2 24 $2 | 
Pediatrics 613 664 1,070 603 2,050 20 46 6G 8 136 44 
Physical medicine 103 96 167 145 511 5 4 1 — 8 3 — 57 | 
Psychiatry 661 669 1,287 788 3,405 23 35 81 12 121 34 | 
Publichealth—prev. med. ^ 224 211 302 237 974 10 — 16 28 1S 60 660 | 
Radiology 449 403 773 564 2,189 13 21 57 19 10 48 
Surgery 767 887 731 343 2,428 40. 54 #72 16 182 70 | 
Urology 69 31 73 39 212 9 12 20 7 a8 18.5 | 
Other clinical departments 77 63 149 131 420 4 1 4 6 15 3 4 d 
Subtotals 5,646 5,241 8,535 5,091 24,513 257 387 670 178 1,42 5.7 | 
Totals 8,653 7,642 11,715 6,384 34,394 364 515 970 243 2,002 57 


* Does not include Yale. 
Reprinted with permission 
Medical Education in the United States 1973-1974 
JAMA (Suppl.) 231:15, 1975 


A.A.C.O. Placement Service : 


* Certified Orthoptists 56 
Acuity Systems 
Equipment 70, 71 


Alcon Laboratories 


Isopto Carbachol 3% Cover 2, 1 
Microscope systems : 43 
Starters 84 
Cetapred 88 
Glaucon 80 
Allergan Pharmaceuticals 
Chloroptic 3 
Blephamide 11 
Solutions & Cleaners 17 
Liguifilm Forte 23 
Lacri Lube 37 
Epifrin 53 
Seminars 80, 81 
Bleph-10 Cover 4 
Allied Ophthalmic Equipment Corp. 
Strabismometer 99 
American Society of Ophthalmic Plastic 
and Reconstructive Surgery 
Course 94 
Appleton/Century/Crofts 
Retina Congress 67 
Armorlite, Inc. 
Lenses 103 


Ayerst Laboratories 
Phospholine Iodide 
Fluor-I-Strip 

Bascom Palmer Eye Institute 


26, 27, 76, 77, 78 
44 


Symposium 108 
Bausch & Lomb 

Soflens 19, 20, 21, 22 

Fellowship 104 
Benson's 

Eyewear 92 
Burroughs Wellcome Company 

Neosporin 28, 29 
Burton, Parsons & Co. 

Solutions 59, 60, 61, 62 
Cavitron Surgical Systems 

Phaco-Emulsifier 51 
Clinitex, Inc. 

Equipment 93 
Columbia University 

Course 90 
Conforma Laboratories, Inc. 

Lenses 73 
Continuous Curve 

Hydrocurve 64, 65, 66 
Cooper Labs., SMP Division 

Pilocar 12, 13 

Vasocidin 34, 35 

Catarase 85 

E-Pilo 90, 91 
DaLaur, Inc. 

Equipment 58 
DMV Contact Lens Company 

Lens remover 92 
Estelle Doheny Eye Foundation 

Conference 100 
Eye Foundation of America 

Course 106 
Flow Pharmaceuticals 

Solutions 68 
Frigitronics 

F20/20 63 
General Medical Company 

Perma tweez 12 
R. O. Gulden 

Instruments 102 
Gunther Weiss Scientific Glass 
Blowing Company 

Equipment 90 
Haag-Streit Service : 

Slit lamp 101 


ADVERTISERS' INDEX 


S. Jackson, Inc. 


Instruments 105 
A. G. Jefferson 

Guild optician 104 
Keeler Optical Products 

Ophthalmoscope 2 

Equipment 36 

Fundus camera 72, 95 

Lid holder 104 
Koenigkramer 

Equipment 24, 25 
Lederle Laboratories 

Mistura 45, 46, 47, 48, 49, 50 

Diamox sequels 74, 75 
Marco 

Equipment 10 
Medical Instrument Research*Associates, Inc. 

Scleral marker 52 
Mentor Division 

Microscope 38, 86, 87 
Merck Sharp & Dohme 

Humorsol/Daranide 30, 31, 32 
Muro Pharmacal Laboratories 

Solutions 18, 82 
Neuro-Ophthalmology Tapes 

Cassettes 94 
Person & Covey 

Solutions Cover 3 
Pfizer, Inc. 

Visalens 8 
Alfred P. Poll, Inc. 

Equipment 100 
Praeger & Schneider 

Course 102 


Presbyterian Hospital of Pacific Medical Center 
Conference 12 
Puerto Rico Medical Association 


Meeting 10 
St. Mary's Hospital 

Course 96 
Santa Monica Hospital Medical Center 

Course 109 
Schering 

Garamycin 56, 57 
J. Sklar Mfg. Co., Inc. 

Sterilizer 69 
Smith Kline & French 

Stoxil 15 
Softcon Products, Div. Warner Lamberts Co. 

Softcon 39, 40, 41, 42 
Sparta Instrument Company 

Instruments 83 
Springer-Verlag 

Publications 107 
Storz Instrument Company 

Instruments 14 
Topcon Instrument Company 

SL-3 33 
Universal 

Lenses 79 
University of Florida 

Position available 56 
University of Illinois 

Course 90 
University of Iowa 

Course 92 
University of Maryland 

Course 29 
University of Texas 

Symposium 29 
Video Medical Education Systems 

Cassettes 54, 55 
Vision-Ease 

Lenses 16 
Carl Zeiss 


Equipment 


PE ophthalmics 


help take 
the pressure off... 
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Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potert 
medication — no refrigeration required. 

l2 % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produc 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A 


In more ways than one. 

Sulfa sting is hard to avoid. Maybe 
thats why more and more of your 
colleagues are prescribing Bleph-10 
(sodium sulfacetamide) — making it the 
fastest growing sulfa drop on the market. 

Not that Bleph-10 doesn't have the 
capacity to do a little stinging of its own. 
(Any sulfa drop may sting from time 
to time.) But Bleph-10 has a lot going 
for it — and for your patients. It's formu- 
lated with soothing, cooling Liquifilm* 
(polyvinyl alcohol). Which helps keep 
discomfort to a minimum — while pro- 
longing drug contact time. And Bleph-10 
is 1096 sulfa, a concentration intended 
to provide maximum comfort and thera- 
peutic effectiveness. 
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esulfas 
are really hurting. 
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Bleph-10 works; in conjunctivitis 
and corneal ulcer due to susceptible 
organisms. And it does so with minimal 
sulfa sting. So Bleph-10 isn't hurting 
as much as some other sulfas. Either in 
growth or in patients’ eyes. 

Try Bleph-10, the soft sulfa. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solu- 
tion. Sodium sulfacetamide...10.0%. Liquifilm (polyvinyl 
alcohol)...1.4'5. Contraindications: Hypersensitivity 
to sulfonamide preparations. Precautions: This solution 
is incompatible with silver preparations. Nonsuscept- 
ible organisms, including fungi, may proliferate with the 
use of this preparation. Sulfonamides are inactivated 
by the aminobenzoic acid present in purulent exudates. 
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Bleph-IO 


(sodium sulfacetamide) 


The soft sulfa. 
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